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Lotus Wall Jack

Lotus Plug

4 Strand Wire

COMPLETE
OUTFIT FOR
WIRING UP
TWO ROOMS
1 " Lotus "Radio Relay, 2 Lotus"
Relay Filament Control Wall
Jacks, 2 " Lotus" Jack Plugs,
21 Yards of Special
4 Strand Wire.

Price

EACH ADDITIONALADDITIONAL
ROOM :--

1 " Lotus " Relay Filament
Control Wall Jack, 1S
Yards of Special 4
Strand Wire. Price

THE
LOTUS

REMOTE CONTROL
gives simultaneous reception in

every room
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It is impossible for one listener to
interfere with another.

The last plug to be withdrawn cuts off
the Filament Circuit-there is no uncer-
tainty. The Receiving Set is controlled
from any point where a wall jack
is fixed, distance does not matter. Suits
any wireless set.

SEND FOR FREE BLUE PRINTS

AND INSTRUCTION FORMS

THE

MOUES
REMOTE CONTROL

GARNETT, WHITELEY & CO., LTD., BROADGREEN ROAD, LIVERPOOL
Makers of the Famous " LOTUS " Coil Holder
and " LOTUS " Buoyancy Valve Holder.

FILL IN THIS
COUPON

for Free Blue Prints and
instructions explaining how
two rooms can he wired
in half-an.hour. F.W.2

To ADVT. DEPT., GARNETT, WHITELEY & CO., LTD.,
LOTUS WORKS. BROADGREEN ROAD, LIVERPOOL
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Address
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The model illustrated above
is the AMPLION " Chippen-
dale " Mahogany Cabinet at

£7 : 0-: 0
Other Models from

£3 : 15 : 0

Radio Realism
No longer is there need to suffer from
the well-known " phonograph effect "
so commonly associated with wireless
loud speaker reproduction, even of the
best obtainable quality. The new
AMPLION Cone Speaker-designed
and constructed by the manufac-
turers of the World's Standard
Wireless Loud Speaker-gives the
correct pitch and equal balance to
all notes, bringing out the subtle
shades of tone which characterise
the different musical instru-
ments and human voices. It
affords for the first time what
may be truly termed "RADIO
REALISM." Your dealer
will gladly demonstrate.

v...4 ,/.

A ION
747 7 ;

it , 3.; 1,, 4"/ , be

Send for Illustrated Booklet

GRAHAM AMPLION
LIMITED,

25, Savile Row,
LONDON, W.1
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"THE WIRELESS CONSTRUCTOR"
May Issue Price 6d. Now on Sale
Chief amongst the Special Features of the May issue of the " Wireless
Constructor is

"THE SIGNAL BOX"
-a wonderful 3 -valve set. It has been specially designed by Mr. Percy W.
Harris, who says, "This is by far the most sensitive and selective three -
valve receiver I have yet designed."
For the two -valve user there is " The Selector Two " by A. S. Clark-a
set with selectivity far above the average.
Included also in the How - to - Make articles are " The As -You -Like -It
Crystal Set," for long or short waves, and "The Note Magniplex," the
latter being an ingenious amplifier with a multitude of possibilities.
Other important articles are "Notes on Neutralisation" by Capt. H. J. Round,
and " New Lamps for Old" which gives full instructions for modernising
"The All -Concert de Luxe Receiver."
Many other valuable features make this issue a marvellous sixpennyworth.

SECURE YOUR COPY NOW!
"WIRELESS CONSTRUCTOR" May Issue, Price 6d.
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SOME THEORETICAL AND
PRACTICAL CONSIDERATIONS

Poor reproduction is nearly always attributable
to the irregular or faulty amplification due to
L.F. Transformers. The considerations outlined
below make theoretical and practical compari-
sons between L.F. Transformer (or choke) and
Resistance coupled circuits.

THEORETICAL
The impedance of a resistance is constant at all
frequencies, while that of a transformer primary

Rext (or choke) varies directly with the frequency.
80 henries Consider the circuits represented by the adjoin -
(Primary) ing diagrams, bearing in mind the formula :-
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MAGNIFICATION Imp. of Circuit x V.F. X RatioOF A VALVE -
AND COUPLING Imp. of Circuit + Imp. of Valve

The results as tabulated show that whereas with
L. F. transformer coupling the magnification
will vary with the frequency, it will be constant
with resistance coupling.

PRACTICAL
The curves reproduced make the practical com-
parison of actual results for one stage of L.F.
amplification. The curves for two stages are
even more striking. With Transformer Coupling
distortion at high frequencies is due to resonance
in the windings and at lower frequencies to in-
sufficient primary inductance. With Resistance

 Coupling the slight distortion at higher frequency
is reduced to the small value shown, by the
avoidance of a too high value of anode resist-
ance. The form of coupling used is the "Cosmos"
Resistance Coupling Unit, which comprises a
correctly proportioned condenser with an anode
resistance and a grid leak, and the unit is
guaranteed.
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Cossor 4 -volt
410 H.F. and Det. (Red
Band). For High Fre-
quency amplification or
Detector use. Imped-
ence 20,000 ohms. Amp.
factor 20. Consumption
'1 amp. - - 14/-
410 R.C. (Blue Band).
ForChoke or Resistance
Coupling. Impedence
80,000 ohms. Amp.
factor 40. Consumption
'1 amp. 14/-
410 L.F. (Black Band)
For 1st Low Frequency
stage. Impedence
10,000 ohms, Amp,
factor 10. Consump-
tion *1 amp. - 14/-
410 P. (Green Band).
Stentor Four Power
Valve. For last L.F.
stage. Impedence 5,000
ohms. Amp. factor 5.
Consumption '1 amp.

8/6

Full Series also
available for 2 and

6 -volt use.

A Policy
pledged to
Progress

IT is fitting that the Kalenised filament
should be a Cossor invention-for no

( other manufacturer has done more to
advance the prestige of British valves.

Always closely identified with improvements in valve
design, Cossor-with the Kalenised filament and the
revolutionary system of Co -axial Mounting - proves
again how earnestly is its policy pledged to Progress.
The Kalenised filament strikes at the very root of
premature filament fracture. Because it functions without
visible glow Heat is practically eliminated. As
everyone knows, it is Heat which causes a filament . to
become brittle and fall a victim to the slightest shock.
But Cossor users obtain something even more important
than a robust filament. They get a quality of reproduc-
tion far in advance of present-day standards. The music
of the studio is re-created in the home with astonishing
realism. Due to the gigantic emission from its Kalenised
filament, the Cossor Valve gives greater volume with a
rare and pleasing sweetness of tone. Microphonic noises
-the old bug -bear of wireless-are completely eliminated.

With Cossor Valves the music is re-created upon a back-
ground of dead silence. From end to end of the scale every
note is heard at its true value. None is emphasized at
the expense of others-even the elusive low chdrds
boom forth with impressive grandeur. And this emission
is long-lasting-it never falls off in intensity. When
other valves have long ceased to function, Cossor
valves continue to create broadcast' music with a fresh-
ness and vitality which satisfies the most critical.

Cossor
the melody maker

Advt. A. C. Cossor, Ltd.. Highbury Grove. N.5 Gilbert Ad. 86)7.
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A Well-earned Bouquet-The " Dug Out "-Now in -the Museum-" Bang Goes Saxpence
A Correction" S.O.S. --The Australian Beam-Wireless Exhibition.

A Well -Earned Bouquet. .

ALTHOUGH these Notes will not appear
till some time after the event, they
are being written a few days after

the Boat Race, which, in my opinion, was
 the occasion of the B.B.C.'s most successful
" outside " broadcast.- An excellently
transmitted, clever and interesting descrip-
tion, the job was a credit to all concerned,_
and must become a yearly event.

The " Dug -Out."
RUMMAGING about the other day I hit

upon the last valve I used during the
war. I kept it because it was given

to me and because it was in circuit when
Foch's Armistice message came through.
It arrived, I may add, with the American
Expeditionary Force.

Now in the Museum.
ASORT of prehistoric " dull emitter," it

consumed lashings of amperes, but
took only about 20 volts on the

anode. As some of
our valves needed 200
volts it was a curio,
but worked beauti-
fully. I have put it
with a few brass but-
tons and a slightly
tarnished medal. You
Might to hear my
nephew-born during
the first " Somme
-criticise it.

"Bang Goes Saxpence."
BIRMINGHAM
No. 1 Branch of
the British

Legion is organising a
ballot in aid a fund
to give 500 children a

- day in the, country.
You send sixpence to

- the Hon. Sec., Mr.
J. E. Jones, British
Legion (Birmingham
No. 1 Branch), 4,

- Bartholomew Street,
Birmingham, and re-
ceive details of the

draw which takes place on July 15th. The
prize is a thre&valve set (" R.C. Three-
some "), complete with valves and various
accessories and loud speaker, value £15.
The result will be out on July 30th, _and
will be communicated direct to the Editor
and the winner. Why not have sixpenny -
Worth and help to give a kid a good day ?

A Correction.
SEVERAL readers, whose critical perusal

of these Notes rejoices the writer's
heart-what is left of it-have been

kind enough to point out that my recent
hallelujah over the supposed conversion of
Mr. E. Newman, the musical critic, to a
kindlier feeling for radio music, was an
error. The paragraph on which I based my
remarks was written by someone else. Alas,
and alack ! Too true ! I have still to mourn

This is the huge loud speaker which operates in conjunction with the Talking Film," a section of
which is shown inset. Is this the precursor of television " broadcasting " ?

111

over Mr. Newman, and to confess a slip
which demonstrates that- I am not a
machine.

ti S OS.,

WILL Jack M. (Morayshire), whose
address has been lost, kindly com-
municate with a brother Scot, Mr.

C. M. S., 23, White Street, Govan, Glasgow,
who desires to exchange DX results, and
crack on generally about radio ?

The Australian Beam.
THE "Beam " service to Australia (Mel-

bourne) which opened recently is the
first direct line of communication

established between London and Australia.
The signals cover the distance in about one -

eighteenth of a second, and the service is
worked in both directions simultaneously.

' This is also the longest direct telegraph
service in the world. It will be interesting
to watch the development of telephony on
the beam services, and it does not seem

fantastic to antici-
pate the transmission
of pictures and music
to Australia and
thence to New '.hear
land in the near
future.

Wireless Exhibition.
NOR the fourth
1 time the Man-

chester " Even-
ing Ch ronicle " is
holding an exhibition
in the City Hall,
Manchester. It will
take place from Octo-
ber 24th to Novem-
ber 5th, and as addi-
tional space is being
provided one judges
that a great success is
anticipated. Inqui-
ries for space should
be addressed, to
"Head Exhibition
Offices, City Hall,
Manchester."
(Continued on next page)
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NOTES AND NEWS.
(Continued from previous page.)

Japan in Earnest.
MARCONI'S have just received an order

for three broadcasting stations, one
destined for Tokio, another for

Osaka, and the third for a site not yet
decided. The aerial power of these trans-
mitters will be ten kilowatts. Tokio is the
twelfth capital city to install a Marconi
brOadcasting station. Japan has placed
orders for three more stations with the
Standard Telephones and Cables, Ltd.

B.B.C. Defended.
APROPOS the letter from Dr. Donelly

which we published in March, headed
" Poor B.B.C. Stations," B.D. (Stock,

Essex) comes forward with a stout defence
of B.B.C. stations, with which most of us
will agree. " Second to. none," he saes.
Further, he pays a tribute to the prompti-
tude and courtesy of the B.B.C.'s replies to
letters. I believe the Corporation has
always justly prided itself on those qualities.

. .These Simple Questions.

N B. (Grimsby) has asked me the dis-
. tance between Grimsby and Miami,

Florida. Pleased to oblige, but I
wonder whether he has any idea -how long
it takes to work out. However, it's all in
the day's work, and as Miami is a favourite
" pick-up " the answer will probably
interest many readers.

Distance to Miami.
MY querist did not say what part of

Grimsby we were to measure from,
so we started from the. Mayor's par-

lour, and scaled the globe as far as the
Central Soda Fountain, Miami. This gives
us 3,900 nautical miles, We then calculated
the brute, the result being 3,828 nautical
miles, so that taking this as the more
accurate figure you can consider the re-
quired distance to be 4,400 land miles.

American Note.
AN obliging -DX fellow tells me that

2 X A F(Schenectady), 32.77 metres,
recently announced that in addition

to the regular programmes on Tuesdays and
Saturdays there will be a programme on
Thursdays at 6 p.m. (E.T.), and on Friday
at' 8 p.m. (E.T.) The power has been in-
creased to 10 kw. output.,

Wireless Control.
THE Croydon .Wireless and Physical

Society, a really go-ahead crowd, has
had the luck to secure a lecture by

Major Raymond Phillips, who s.pecialises in
wireless control of mechanism. Major
Phillips can work wonders by pressing a
transmitting key, and I hope he will write a
practical book on his fascinating subject,
the pursuit of which might be a welcome
relief to DX transmitters with no more
worlds to conquer.

A Drastic Event.
THE L.C.C. has decided to allow listening

in at their elementary schools for cue
year. Judging by the noise one hears

when passing one of those schools the loud
speaker won't be able to hear itself speak,
But perhaps they are installiha the " public
address " system,

Gullibility Itieredible.
ACASE occurred recently of a person

who sent £3 14s. to the Continent in
reply to an advertisement and

expected to receive in return a 4 -valve set.
It might be done, I suppose-with card-
board and stolen condensers and .so on-
but considering the advanced state of the
British public in wireless matters, such
gullibility is sad to see,

DX Results.
W B. (Sheffield) reports the reception of

Cape Town, Calcutta, Denver City,
Buffalo, Schenectady and Y D C R

(an Indian amateur). These seem to be
extraordinarily fine results for telephonic
broadcast reception, considering that the
wave -lengths of the first five were between
200-500 metres. Has any other reader had
Calcutta and Cape Town ?

Words of Wisdom.
FROM a Sunday paper's wireless notes :

" A crystal gives a pure. reception, but
there is no need to select the weakest."

Hum ! NevCr thought of that.) Where's the
hammer' Yes, carborundum is the strong-
est. Moreover, as this Sunday sage con-
tinues, " It is twice as loud as a good
ordinary galena crystal." I wonder whether
a really noisy bit of carborundum can
drown Daventry's signals ?

e

Broadcasting versus Music.

RADIO,
the curse which has settled upon

the world like some deadly gas, has
amongst other things been the ruin of

1.--

= " Beam "-ing news-our prospective chats g:
'-=.. with Australia.-" Everybody's Weekly."
E . * ..7. -

Task for the B.B.C. Broadcasting the film ;:"
= version of a play adapted from a novel by a E
.f-. modern composer.-" Sunday Pictorial."

* *
_
=== The wireless correspondent of a daily paper E

 recently wrote an article entitled : " How to
 adjust a loud speaker." Husbands, please note. =- * * * E,=
= Famous Quotation :

" A man may dial and dial as 1 dial-and be =
a villain stil."-" Saito Digest"

= THE INSTINCTS OF A SURGEON. E" Dad," said the tactful youth, " I want to be =
= a radio expert when I grow up."

" Why a radio expert, son ? " asked the E-
E busy father.
E " So I can put back together your new radio =
= again."-" American Legion Monthly."

* * *

= A Yorkshire miner claims to be able to play -E-

1--- ten musical instruments at once. Strenuous =
efforts are being made to keep the B.B.C. in the =

= dark about this.-" Humorist."
E.- "

=- Mr. W. J. Telco, of Helena, Georgia, reports =
E that the chimes from the cathedral at Strassburg =
-a-- came in so strong over his one valve set that =
= three -fourths of the population rushed oat to E
a help extinguish the fire.-" Radio News of =
= Canada."

** * E._
= Cricket will be broadcast through the summer.

-" Derby Daily Telegraph." E
= And cricket balls through the windows ?=

* *
E THE WIRELESS VOCABULARY.
E ' It is said that broadcasting has added about

-
-

= five hundred words to the average man's E---

= vocabulary, not including those he uses when E
the thing won't work.--" Evening Standard." E

* *E E
= A cowman has written to an American station
E that he has set up a portable wireless set out on ,---:

E the ranch,,:and " treated the cows to metropolitan E
E dance music." " It sure is a big saving on the =
E voice," he declared. " The herds don't seem =
E to tell the difference. Don't put on any speeches,
E though. That'll stampede 'em as sure as =
E shootin".-" NewS of The World." g=
?l'ilfill1111111111111111111111111111111111111111i11111111111filfillfillilllifilii

- SHORT WAVES.

music. We hear this kind of thing every,
week, so it is a relief to learn that 3 L 0
(Melbourne) has founded three musical
scholarships at the University Conserva-
torium of Music, one of which has this year
been awarded to a blind pianist,

Our New War.
LATEST bulletin from the front and the

wings. Mr. Charles Gulliver writes to
the B.B.C. dissociating himself from

the alleged hostilities against broadcasting
of which he has been represented as the
sponsor. Pass, friend, and all's well. Yet
I seem to recollect at least two instances of
artistes breaking their promises to broadcast
for the B.B.C. because their friend Mr.
Gulliver did not like broadcasting. Perhaps
Mr. G. is only the enemy's unconscious
propagandist.

" Hands Across the Sea."
MR. H. WILSON, " Ocean View,"

Atcheson Street. Wollongong, South
Coast, New South Wales, Australia,

prettily expresses his appreciation of
PAY. ' for which we prettily thank him,

and says he would be pleased to correspond
with a reader in England about radio
matters. His letter breathes the fraternal
spirit and I hope somebody will give him
the pleasure of receiving a radio letter from
the Old Country."

Back Numbers.
MR. A. OLDFIELD, 245, Manchester

- Road, Heaton Chapel, Stockport, and
Mr. S. Dobson, 9-10, Swan Lane,

Guildford, Surrey, kindly offer parcels of old
" P.W.", copies to any reader sending
sufficient postage. Let the good work go on
and prosper. When I think what new readers
have missed, I wish we could begin again
at No. 1. But let them cheer up, for we are
" still showing."

The " Spartspace Three."
THIS was a winner, and no mistake.

Approving letters arrive every day.
T. H. W. (East Ham) has logged on

less than 40 short-wave and nine long -wave
stations, all received on the loud speaker.
He has added extension handles to overcome
" hand capacity " effects, and considers the
set to be excellent and reasonable in price.
Thank you, sir. Glad to have suited you.
Other fans, please copy.

The Millenium.
F and when this arrives I shall claim a

large share of the credit for radio.
When people really get to know one

another there is another nail driven into
the coffin of General Mars. There is nothing
so redolent of amity as the sound of two
amateurs swapping criticisms of each
other's modulation. I am all for the
encouragement of international amateur
transmissions. Where are " P.W.'s " trans -
mittens ? Readers desirous of sending as
well as receiving will find help and inspira-
tion readily given by the Radio Society of
Great Britain, once the Wireless Society
of London, which has kept the flame of
amateur effort alive from the earliest days
of popular radio.

AR1E1,.
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THIS article completes a series of three,
undertaken with a view to covering
many of the salient features involved

in the successful erection of an aerial system,
one which will reflect to the credit of the
constructor and give particularly good
reception of stations near and far. The

dissertation on
the earth lead
alone was
given in
P o PULAR
WIRELESS,No.
231, Vol. X,
dated Novem-
ber 6th, 1926 ;
while in an
issue of the
journal, No.
243, Vol, X,
dated January
29th, 1927, all
the points
likely to arise
in connection

with the aerial and down lead were
delineated.

There now remains the earth itself, the
portion of the complete system which,
perhaps, in the majority of cases I have
had cause from time to time to examine,
is most neglected. This is a regrettable
state of affairs and, as will be shown later,
merits the earnest attention of all readers
seeking reasons for, what to them, is an
inexplicable combination of instability,
lack of sensitivity and selectivity as far as
their own receivers are concerned. When
the anticipated results from a recently
constructed receiver fail to materialise on
test, although the published constructional
details have been carried out with absolute
thoroughness, the designer is nearly always
held to blame, whereas careful and im-
partial investigation shows the defect to be
nearer home, namely, the aerial system,
with long odds on the earth. -

Usual Symptoms.
Before going into details as to what

constitutes a good or bad earth, let us see
how a poor earth manifests itself as far as
signal results and operation are concerned.
The most general symptoms, assuming that
other things are above suspicion, are
instability, lack of selectivity, and poor
signal strength, with the cognate result of
failure to pick up those distant stations
which are so dear to many amateurs. A
little thought will produce a correct
diagnosis of the complaint, for a poor earth

Z.31
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t By H. J. BARTON-CHAPPLE,

Wh. Sch., B.Sc. (Hons.), A.C.G.I.
D.LC., A.M.LE.E.

*

connection is tantamount to introducing a
resistance into the lead connecting the
earth terminal of the receiver to the earth
itself, as indicated by It in Fig. 1, thus
bringing about an appreciable loss of
sensitiveness. The problem, however, does
not end here. It is well known to most
readers of this journal that the addition of
resistance to any tuned H.F. circuit results
in a flattened resonance curve, or, in other
words, the circuit in question does not
respond sharply 'to a narrow ...band of
frequencies, but is practically equally
sensitive over a broad band of frequencies.
This is illustrated in Fig. 2, the curve
with a sharp peak being for a tuned
circuit with low resistance, while the
flat curve is the result of an addition to the
initial resistance, and it will be obvious

from this that selectivity is at a discount.
Instability is introduced through the
earth point of the receiver not being at
earth potential in the true sense of the word.
By earth potential we mean zero potential,
and due to parts of the receiving apparatus
being above this true zero, the adjustments
are adversely affected, become more diffi-
cult to handle, and stability is thus at a
premium.

Various Types.
Everyone is aware that deeds, not words,

are the real criterion, and are more likely
to convince the sceptics, so if anyone takes,
say, Et two -valve set, with an efficient stage
of H.F. amplification, for trial on different
aerial systems, they cannot fail to be led
to this conclusion. A good aerial and a
poor earth give poor results, but if, from a
variety of unfortunate circumstances, out
of the control of the amateur, a bad aerial
is the only return for the labour expended,
then if this is used in conjunction with a
really good earth, the results will be far

(Continued on next page.)

Two types of earthing devices : The Climax tubular earth and the Eelett bowl.



32 2 Popular Wireless, April 23rd, 1927.

f EARTHS -
GOOD AND BAD
(Contiaued front previous page.)

*
more satisfactory than in the previous case.
Thus a good earth will allow you frequently
to retrieve some of the loss in efficiency
brought about by screening from trees or
buildings, reduced height owing to the
presence of overhead wires, etc.,,hence any
efforts directed towards the earth portion
of the complete aerial system brings in its
train a good return for the time and labour
invested.

Having outlined the points associated

with cause and effect, let us examine a few
types of earth, and weigh up their good and
bad features. The query is often raised
as to whether it is the better policy to have
an external earth or make use of the popular
water -main earth. Now, this will depend
on circumstances. Where such a course is

WEDGE,

7

i,763
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permissible, a direct earth outside the house
is usually rather better than the water -pipe
earth, but the main factor governing the
final decision is the resulting length of the
earth lead, and a personal test is the surest
way of getting the best answer. If recourse
is made to the water pipe, pay attention to
the following points.

Do not join the earth lead to any of the
water pipes in an indiscriminate manner.
First of all trace out the system and find
what is known as the rising or ascending
main-i.e. the pipe connected direct to the
underground main passing up to the taps
and cistern. Naturally this pipe will be
always filled up with a column of water,
and a good earth connection is thus pro-
vided. The other pipes will usually traverse
a long length and have many joints before
entering the earth, and consequently we
automatically inherit what is, in effect, a
long earth lead, which, as we have seen
previously, is to be avoided.

Making the Joint.
Be very careful in making the joint to the

lead pipe, and if at all doubtful of the
efficacy of your handiwork after a soldered
join is made, call in a plumber to undertake
the work. Failing this, a dry joint, well
looked after to prevent corrosion and the
accumulation of dirt, is to be preferred to a
badly soldered joint. This can be effected
readily if the pipe is scraped clean and bare
copper wire wound round, twisting the
ends together and wedging the whore
arrangements to ensure good contact,
somewhat in the manner illustrated in
Fig. 3. Any slackening of the wire can be
compensated for by driving in the wedge
a little farther.

Although an oft -repeated warning, it is
worth repeating : Do not be tempted to
use the gas main as an earth. Apart from
the likelihood of an explosion should light-
ning strike the aerial, this is very bad prac-
tice since the intervening gas joints, be-

tween the point of
connection to the set
and the buried gas
main, introduce a
very large resistance.
Thesealing compound
employed in these
joints is for the pur-
pose of preventing gas
leakage and conse-
quently metallic con-
tinuity is at a dis-
count. If difficulties
of situation preclude
the making of a good
connection to a water
main or outside earth,
instead of using the

Aerial -earthing switches or lead-in tubes incorporating these, or lightning
arresters, must be efficient both mechanically and electrically.

gas pipe, resort to a
counterpoise. In cases

of emergency this can take the form of a length
of wire laid on the floor in the vicinity of the
set, one end being connected to the earth
terminal ; but for permanency, the counter-
poise is really a duplicate of the outside
overhead aerial. The wire or wires should
be run underneath the aerial at least six
feet above the ground and be well insulated.
The connection to the counterpoise should
be brought into the house through a lead-in
tube, in a similar manner to the aerial, and
joined to the earth terminal on the set.

The Best Position.
The buried earth should be as nearly as

possible below the aerial, otherwise the
presence of impurities in some types of soil
may make the arrangement inefficient, due
to the distance between the actual earth
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connections and that portion immediately
below the run of the aerial wire. It is for
this reason that the water -pipe earth some-
times gives poor results, the actual under-
ground mains often being very remote from
the position beneath. the aerial.

To assist in keeping the earth clamp, very

23S

small pieces of coke and ashes should be
mixed with the earth surrounding the metal
plate, and a pipe lowered into the ground
through which water may be poured. (See
Fig. 4.)

Four or five wires, spaced about six to
nine inches apart, as indicated in Fig. 5; will
provide an efficient arrangement, and in dry
weather function as a sort of counterpoise so
that the previous watering precautions do
not hold.
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IN the last two issues I have described in
detail the Loftin -White method of
constant coupling and oscillation con-

trol. This, as readers now know, is applic-
able to aerial coupling, inter -valve coupling,
and-as I shall show this week-to reaction
coupling, giving a uniform feedback of
energy for reaction purpose over the whole
range of the tuning condenser and coil used.
Before going into details of this remarkable
development it will be well to consider a
few points regarding the ordinary methods
of reaction and their disadvantages.

If we consider the circuit in Fig. I, we
shall see that the reaction coil L2 is Coupled,
to the grid circuit tuning coil L1 variably,
this being the commonly used " swinging
coil " reaction method. We will imagine
that die coil L2 is a No. 60 and that it is
coupled to the aerial in which the coil L1 is
situated. With a small setting of T1 we
shall tune to the short waves used in
general broadcasting, while at the maximum
value we shall be able to tune to the wave-
lengths at the top of the shorter wave -band
scale.

Operation of the Circuit.
When currents are induced in the circuit

L2 -C1 by the arrival of signals from the
broadcast station, the variations of voltage
set up across the grid and filament con-
nections of the valve cause variations of
current to flow across the space in the valve
between the plate and the filament. The
path of this plate current is obviously
through the coil L3, which being inductively
coupled to L2, induces correspondingly
currents in L2 -C1 circuit. This, of course,
is common knowledge, but I am repeating
the facts as we have to consider in this
article certain critical values which need a
clear understanding.

Now the actual current flowing in L3 is
provided not by the incoming signals but
by the high-tension battery. The sole
purpose of the incoming signals is to control
this energy by voltage changes on the grid
of a valve corresponding to varying pres-

Sonae farther practical notes
concerning the new Loftin -

White circuits.
By

PERCY W. HARRIS, M.I.R.E.
(Editor of "The Wireless

Constructor.")
*

sures on the accelerator pedal of a motor -car.
It is therefore possible to have a much more
powerful current flowing in La than in L2,
and this being so, we can feed back more than
enough energy from the plate circuit into
the grid circuit to maintain the receiver in
a state of continuous oscillation.

In most cases, however, this is a very
imdesirable state. What we want to do is
to utilise this feed back of energy so that the
grid circuit is just below the state of
oscillation, whereupon the receiver is most
sensitive to the reception of weak signals.

" Critical Reaction."
This state is generally called " critical

reaction," and it is as well to state right
away that not one receiver in fifty is so
designed that this highly sensitive state is
achievable. Most receivers " plop " into
oscillation long before the critical state is
reached, so that most experimenters are
quite unaware of how sensitive a single
valve set can really be made.

A question often asked by the ',beginner
is why a critical reaction setting cannot be
found for coils L3 and L2 and fixed, so that
the receiver will be in just the right state of

sensitivity over the whole scale. The reason
is, firstly, that when the condenser is set
at a very low value the circuit can be made
to oscillate very easily, whereas when Cl is
increased to, say, .0003 mfd. for its full
scale setting, the circuit is much " stiffer."
ProgreSsively, more reaction is needed as
we increase the condenser readings and no
one setting would suit the whole scale.

But there is another more important
reason why the reaction cannot be set
constant for this particular circuit. As we
increase the value of C1 so we decrease the
frequency of the circuit and, as we have
already seen, the efficiency Of inductive
coupling decreases as we lower the frequency.
In the previous Loftin -White articles we
have found that whereas the energy transfer
in inductive coupling decreases as we lower
the frequency so the transfer by capacitative
coupling increases as we take the same step.
Obviously, then, we can adopt the Loftin -
White principle to reaction coupling in a
single valve set, and if all values are
correctly proportioned, we should be able to
compensate for both effects and retain this
desirable critical reaction state over the
whole tuning range.

The Controlling Resistance.
For those who wish immediately to try

out the arrangement in practice, a circuit
diagram and a practical wiring diagram are
both given in this article. Those readers who

(Continued on next page.)
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have already made up the experimental
board will have no difficulty in adapting this
and those who have so far confined them-
selves to theoretical study will find it easy
to assemble a few pieces of apparatus on a
board in the manner shown. The additional
component requited is a variable high
resistance, such as a Dubilier Duvolcon or a
Ccntralab 0-500;000 ohm variable resist-
ance. Although a three coil is not strictly
necessary, it has the advantage in adjusting
aerial coupling and, of course, the swinging
reaction coil is only moved in the prelimin-
ary adjustments, for. once the correct
coupling has been found it will:" stay put "
over the whole tuning range of the condenser. 

Values, of Condensers.
It is important to note that the grid leak

R, must not be placed across the grid
condenser Ca, for if it were so placed the
plate potential would be applied to the grid
through La and L2, while, of course, the coil
La must be coupled to coil L2 the correct
way round. The radio -frequency choke is
necessary to prevent the radio -frequency
current passing to earth through the 'phone
capacity and the high-tension battery rather
than through the coil La and the coupling
condenser C,.. This choke can be a plug-in
coil of, say, 200 or 250 turns, or one of the
many excellent radio -frequency chokes now
sold. It may even be possible to dispense
with this in a few cases where the choking
effect of the telephones is sufficient, but I
would advise its use in all cases to. obtain
reliability.

The value of the condenser C2 can; of
course, be any suitable capacity for, tuning
over the broadcast range with a given coil.
L, can be a No. 60 and C, a .0003 or a .0005
mid. max. Using an H.F. type of valve the
coil L, can be a No. 35 for first trials and
the coil L, must be chosen to suit your
particular aerial. C, should be variable in
steps and R, two or three megohms. You
will find it interesting to experiment with
different grid leak values here. R2 must be
continuously adjustable up to, roughly,
500.000 ohms.

The value of the condenser C, must be
very carefully chosen and in the previous
Loftin -White article I have shown the
McMichael clip -in condenser base into which
various values can be clipped as required.
A still further improvement on this arrange-
ment, and one which gives the reader a wide
range of condenser values at low cost, is to
use the C.A.V. Multiple Fixed Condenser, of
which two patterns are made, one with
values from -0001 to -0015 and the other
from -001 to -015. The latter is the value
to choose. In this the reader can get many
values from -001 upwards in small steps
and if he requires greater refinement one of
the other values, i.e.---0001 to -0015 can be
placed in parallel, thus giving an almost
infinite number of variations.

Preliminary Experiments.
The first experiments with this set should

he carried out as follows.
Place a No. 60 coil in the middle socket of

the three -coil hokler. Do not trouble to
connect aerial and earth nor place any coil
in the left-hand, or aerial socket. Short
circuit the right-hand (reaction) socket and
choose a fairly large value :such as -00.5 for
C,. Now with a suitable valve, such as an
H.F. type, in the socket listen on the
telephones and vary the tuning condenser

from the bottom of the scale to the top,
keeping R.2 at a minimum resistance value.
You will find that the receiver will oscillate
with all of the plates interleaved-i.e. at
maximum capacity and will not oscillate at
the lower end of the scale, this being quite
the reverse of the usual phenomenon.

Do not be tempted to short circuit the
condenser C, to try the inductive effect
alone, for if you do this the high-tension
battery will be connected direct to .earth
through the telephones, the radio -frequency
choke and the coil La.

Now insert a coil of, say, 35 turns in the
reaction socket and bring up the coil to be
fairly tightly coupled to the centre coil.
If the reaction coil is the correct way
round for this experiment, the coupling of
this coil to the grid coil will tend to set up
oscillation when the condenser C2 is set at a
minimum capacity.

Even Reaction.
When the coil is correctly connected you

can then proceed with your experiments and
by adjusting the capacity of C1, and the
value of the coil La, you will be able to find
an adjustment which will give you, if not
perfectly critical reaction over the whole
scale, a sufficiently constant reaction to
give a very appreciable and useful amplifica-
tion effect. In arriving at your result, aim
first to get even oscillation over the whole
scale, and then by increasing the value of
R2, bring the set just below oscillation
point.

When the aerial, is connected, of course,
there will be an effect of aerial damping to
consider. The Loftin -White system of
constant coupling can also be applied to
the aerial here, but I do not advise the
experimenter to try this until he is well
acquainted with the working of the receiver
with the normal form of coupling.
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THE Congress of America has finally
passed a bill for the regulation of wire-
less in that country. And a stormy

passage it has had. With broadcasting
conditions becoming worse daily, and hardly
a single station broadcasting without an
accompanying heterodyne whistle, many
had despaired of legislation ever being
passed. The situation was becoming in-
tolerable. So many loopholes had been
found in the old wireless laws that it became
impossible for the authorities to refuse the
issuance of a licence to whomsoever wished.
to broadcast, providing a few minor quali-
fications were not lacking.

Twenty Local Stations.
That the ether was hopelessly over-

crowded was no excuse for the Secretary
of Commerce (who administers radio broad-
casting in the United States) for denying.
an applicant permission to add his voice to
the chaos. Were that the case, there is
little doubt that conditions would not be so
severe as they are in America to -day. This
morning's " New York Herald Tribune "
(to -day is a Sunday) prints programmes for
to -day of over twenty local broadcasting
stations. By local is inferred any station
within a dozen or so miles of the centre of the
City. If we double this radius, the number
of broadcasters would be increased by at
least fifty per cent. Incidentally, there
are now over seven hundred licensed broad-
casting stations in America.

The Radio Act of 1927, as it is termed,
having passed the House (the House com-
pares with the British House of Commons)
two days after its presentation, was delayed
in the Senate (House of Lords) through
filibustering, and finally passed on Friday,
February 18th, and was sent to President
Coolidge for his signature.

An " Air Magna Charta."
The main point in the new American law

is that a commission, known as the Federal
Radio Commission, shall be creatbd, the
President of the United States being
responsible for the appointment of the five
men comprising this Commission. The
United States is divided up into five zones
by the law, and one commissioner is chosen
from each zone. Qualifications which the
commissioners must meet are as folloWs :
They are required to be citizens of the
United States ; no member of the com-
mission shall be financially interested in any

branch of wireless ; not more than three
of the Commissioners may be of the same
political party.

The five commissioners will be remu-
nerated to the extent of $10,000 each for
the first year of their services, and $30 per
day, with all expenses, for each day on
which they have to attend a session after
the first year. The five commissioners are
to be appointed for two, three, four, five,
and six years respectively. New com-
missioners will serve for a six -year term.

In the hands of this new Commission
rests the future of radio broadcasting in
America. They have the power to make
or break broadcasting in that country.
Senator Dill, interviewed after the passage
of the Act, described it as the " Air Magna
Charta," for it makes public service the
basis of granting, refusing, or revoking a
broadcasting licence.

New Licences Necessary.
Within sixty days after the first meeting

of the Commission, every broadcasting
station (and every commercial or amateur
telegraph station for that matter) must
apply to the Commission for a new licence,

The aerial of W R N Y, " Radio News " station
on the Hotel Roosevelt, New York,

Some interesting
details of the new
Commission that
is to govern Broad-
casting in the

U.S.A.

By LAWRENCE
W. CORBETT.

"P.W.'s" New Fork
Correspondent.

the latter, if granted, lasting for a period
not to exceed three years in the case of a
broadcasting station. This is where the
Commission is going to meet with difficulties.
It will have to adopt a system of weeding
out to improve present-day conditions. It
may have to refuse several hundred renewals
to stations which at present are on the air.
What then ? There will be cries of despair
from those present licensees who have spent
thousands of pounds, despite warning, in
erecting a broadcasting station during
recent months, and whose claims for renewal
will be denied by the Commission in sixty
days' time.

The law is very flexible as regards the
granting of licences, and it will be a simple
matter for the Commission to refuse a
licence on the grounds that a certain dis-
trict is already sufficiently supplied with
stations, and an over supply would cause
interference. Reading the law in such
light, it would be legal for the Commission
to cut down the present forty odd stations
around New York to half a dozen or so.
An applicant whose request for a licence is
refused, has the right to appeal for an
opposite decision to the Court of Appeals
of the District of Columbia. Such appeals
are likely to be numerous when the Com-
mission, first becomes active, and it will be
interesting to watch their outcome

Final Decisions.
At the end of a year, all the duties vested

in the Commission, with the exception of
those concerning the revocation of a station's
licence, are automatically transferred to the
Secretary of Commerce, who may, however,
entrust to the Commission for decision any
matter he may so desire. The Commission,
when the Secretary of Commerce assumes
its duties, then becomes an appellate body,
to which all disputes regarding the issuance
or renewal of a licence are referred for
adjudication. The decision of the Commis-
sion in such disputes is final unless the
plaintiff wishes to take the matter to a
higher court.

The Commission has a pretty free hand
in the matter, and they will receive very
little sympathy from the American public
if they cannot greatly improve broadcasting
conditions as they now are.

Although puplic opinion is not in favour
of a control resulting in a restricted broad-
casting similar to that existing in England
it is certainly tired of an etheric chaos.
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Collapsible " Cage."
AVERY convenient cage aerial which I

see described in one of the foreign
papers consists of two aluminium discs

which form the ends of the cage, these discs
each being pierced with eight holes symmetri-
cally spaced around the rim, through which
eight stranded wires are passed. Each wire
has a lug at each end to prevent it from
coming out of the hole, so that the device
forms really a collapsible tubular cage.
It can be erected by passing a small rod
through a hole provided in the centre of
each of the aluminium discs, this rod then
supporting the discs at the correct distances
apart, so that the eight wires are in a taut
condition. The cage aerial thus formed may
be suspended in any manner, or may, of
course, be mounted vertically upon the
end of a mast. Apart from the convenient
form of this aerial it is claimed to have
considerable sensitivity for reception.

Universal Condenser.
A remarkable variable condenser has

lately appeared on the American market
which seems to be intended to combine
in a single instrument all the useful pro-
perties which have hitherto belonged to
all different types of variable condensers.
It is stated to combine features of the
straight-line capacity, the straight-line
wave -length, and the straight-line frequency
types, and to give the greatest possible
separation between stations throughout
the entire broadcast band. It has heavy
brass plates held in position by tie -bars,
an exterior brake for holding the rotor in
position, one -hole mounting with anchoring
screw, and pig -tail rotor connection and
ball -bearing shaft. Another interesting
feature is that the axle may be entirely
removed and a longer axle substituted in
order to connect several condensers to-
gether. The condenser may also be adjusted
for coupling to other condensers, for
applying a gear -typo vernier to a single
condenser, or for mounting a variable
primary coil. Also, a shaft of insulating
material may be substituted, if desired
instead of the metal shaft.

Altogether, this condenser seems to be
about as adaptable as such an instrument
possibly can be, and the product of careful
thought and considerable experience.

Short -Wave Communication.
. The recent discovery that, by the use of

short waves, considerable distances may
be covered with an extremely small power,
is now being made use of in various parts
of the world by business concerns -for inter-
communication between their different
branches. One of the leading American
organisations to utilise this means of

' communication is the General Motors
- Export Company. Short-wave stations

have been installed in Valparaiso, Buenos
Aires, regional headquarters at Montevideo
and at San Paulo. Similar stations are
now in process of erection at two points
in Northern Brazil.

These stations are all operating on a wave-
length of 40 metres, and signals are ex-
changed between them quite easily when
ships off the coast of Rio, using lona.° wave-
lengths, cannot reach coastal stations
owing to static interference.

Every night, at a definite time, messages
are broadcast from regional headquarters
to each of the branches scattered throughout
South America, and the day's reports

TECHNICAL
NOTES.
Weekly Feature +4

Conducted by
Dr. J. H. T. ROBERTS, F.Inst.P.

(Staff Consultant.)
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from the branches are given at Montevideo.
The station at San Paulo has daily con-
versations with Chile and Buenos Aires,
and with amateurs in various parts of
South America.

Licence Difficulty.
The only serious difficulty which has

been experienced in the installation of
this system was that of obtaining licences,
particularly in Argentina and Brazil.

Across the United States the 17 -metre
wave is daily carrying communication
between the main works of the General
Electric Company in Schenectady, N.Y.,

these new rays have a speed sufficient
to take them round the earth 75 million
times in a second. They are described as
" cosmic " rays, and they will discharge an
electroscope even though it may be sheathed
in lead, which would have the effect of
keeping out any other high -frequency
rays hitherto known. The cosmic rays
have a frequency about a thousand times
greater than the X-rays.

Wireless Clocks.
Dr. Lee de Forest believes that before

very long the automatic regulation of
clocks and watches by radio will be an
established fact. He says :

" It is possible, even at this date, to use
a simple receiving set for this purpose,
with a relay which corrects itself once or
twice a day, or to adjust the escapement
in a watch or clock so that it will register
an impulse from a master station every
second or -so. This is actually little more
than the Western Union Telegraph Company
is now doing with a myriad clocks which
are electrically operated and regulated.

A new completely nil -contained portable receiver exhibited at a recent London exhibition.

and its factory in California. A similar
service is now operated by the Westinghouse
Electric and Manufacturing Company be-
tween its plant at Pittsburg and those at
Springfield, Mass., and Cleveland, Ohio.

Many other concerns are also making
use of this cheap and efficient system.

Dr. de Forest's Forecasts.
In the current number of " Popular

Radio " is an important article entitled
" Radio in 1950," by Dr. Lee de Fokest,
in which some remarkable speculations as
to the future of wireless are made by one
of the greatest living authorities on the
subject.

You know that light waves and wireless
waves travel with a speed of approximately
186,000 miles per second, or sufficient to
go round the world about seven times
per second. Dr. R. A. Millikan, the famous
American physicist, now comes forward
with the suggestion that there are rays
which have a frequency of vibration of
10 million times that of the fastest or
violet light rays. According to Dr. Millikan,

An impulse is sent by wire every ten
seconds."

There is no reason why the desk clock
in one's office should not be thus kept
accurately on the second with Greenwich
time.

After discussing many other interesting
matters with characteristic liveliness and
imagination; Dr. de Forest concludes his
article with a reference to the possibility
of communication with Mars.

" When Mars was nearest the earth a
few months ago, an English doctor sent
in a telegram to be transmitted by wireless
to that planet. His faith in radio was too
great. But who shall say that some higher
frequency (such as that of the cosmic rays)
May not make it possible to communicate
with Martians-if there are any-when next
that planet swings our way ? '

A New Current Measurer.
A new instrument that indicates a change

of electric current as small as ono ten -
millionth of an ampere has been developed

(Ccntiaued on page 364.)
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1-N a recent article entitled "How to Make
-L Fixed Resistors," we dealt principally

with a simple and practical method of
finding the correct gauge and length of
resistance wire to use in order to " drop "
the accumulator voltage down to the volt-
age at which the valve should operate ; that

the shoulders of two small terminals which
are fitted to the strip in the manner shown
at A, in Fig. 1. The length of the strip will,
of course, depend upon the amount of wire
used ; it should be about I in. wide and
* in. thick, and to find the exact length it
is only necessary to cut out a few fairly

long strips of cardboard,
each z in. wide, place
them one over the other
until they equal the
thickness of the fibre,
wind the wire on same,
measure the length of
the winding, and then cut
the fibre strip to a corre-
sponding length, plus the
space to be occupied by
the terminals.

In place of one of the
terminals a sheet brass
spade may be fitted, as
at B, this being joined
direct to the filament
terminal on the valve
holder. Flush -type valve
sockets may also be used,
as at C, small soldering
tags being clamped under
their shoulders; thus the
resistor may be mounted
on phis, or the connec-
tions may be soldered. A
very simple form of
" semi -variable " resistor
is shown at D. Here one

end of the winding is joined to an ordinary
terminal.

Enclosed Resistors.
At this end of the strip is fitted a small

telephone terminal, this being con-
nected to the valve holder via a short
length of ordinary busbar wire which is
previously bent at one end to form a

slider " to engage the bared winding.
Connection is made to the ordinary ter-
minal (on left) by means of a flexible lead,
so that adjustments may be effected by
sliding the resistor over the permanent
" slider," the telephone terminal acting as
a guide and locking device for the latter.
In its present form this arrangement is
not entirely successful, owing no doubt to
the absence of a spring effect between the
copper wire and the winding ; nevertheless,
it is simple, and a more efficient modifica-
tion of same would be well worth trying.

Fig. 5 shows two simple modifications
of the ideas A to C. On the left the strip is
fitted with an angle spade and a small ter-
minal so that it can be attached to the valve
holder in an upright position, as shown in

A

C

E

Fig. 1
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is, the correct working voltage, as specified
by the makers of the valve. It was also
mentioned that the length of wire could be
wound on a former of almost any desired
shape or form, providing it was neat, well
made,  and suitably mounted. This may
have tempted many constructors to try to
improve on the examples which were given

in the sketches, and so it may be well to
deal with a few further examples.

Undoubtedly the most simple and
cheapest method of making up these useful
little components is to wind the wire over a
flat strip of fibre and connect the ends to

sistors
al1111111111111111111111111111111111111111111111111111M
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Fig. 4, and on the right the strip is bent to
approximate with the periphery of an exist-
ing valve -holder base, fitted with an angle
spade and a small terminal. and attached to
the holder in the manner shown in Fig. 8.

Amateurs who prefer to enclose the
resistance elements in small casings will
find a small idea germ in the arrangement

outlined in the diagrams E to H (Fig. 1).
Take an ebonite or fibre tube about 1} in.
in diameter, and cut off a ring about in.
wide. Fit two brass stops (as used for
multiple switches), as shown at E, prepare
two cardboard discs as end -caps for the
ring, and to the centre of one disc secure
a *-in. length of round wooden rod, about
1.); in. in diameter. (See F.) Wind the resist.
ance wire over the wooden rod, secure the
ends with small screws, and connect them
to the nuts on the stops. At the same time
glue this disc to one side of the ring and

(Continued on next page.)

Fig. 4.-The resistor in place on the filament
terminal of the valve holder.
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MORE ABOUT FIXED

I
RESISTORS.

# (Continued from previous page.)* -----------------i-*
similarly attach the other disc. The complete
resistor, as at 0, may then be mounted in
any suitable spring clip holder, such as the
one shown at H, the fiat sides (or otherwise
ends of the casing) lying parallel with the
Lase of same.

Fig. 5. Two forms of home-made resistors.

A more simple form of casing is shown at
I and J, in Fig. 2, where a small pill -box,
well dried and shellacked, is fitted with two
valve pins which are connected to the ends
of the resistance coil. The latter is wound on
a small bobbin consisting of a piece of fibre
rod and two flanges, the flanges fitting
tightly into the box so that when the con-
nections are made as at I the coil may be
pressed into the box and secured, if neces-
sary, with a little glue.

Further Designs.
The flanges are provided with holes or

slots so that the connecting wires may be
kept clear when fitting the coil. The lid of
the box should be glued in position, and
for sake of appearance the box may then

be covered
shown at J.

Fig. 3 shows three alternative methods
of arranging the coil ; at L the wire is
wound over a simple former made up from
two interlocked fibre strips arranged as
at K, at M the wire is wound over a
wooden rod which is attached to the lid
of the box, and at N three or four small
ebonite rods or tubes are used in place of
the solid wooden rod.

Empty cotton reels make excellent
formers for fixed resistors. Take a small

with imitation leather, as

Fig. 8. The circular type in position.

wooden reel and saw off the flanges at the
points indicated by the dotted lines at 0,

in Fig. 7. Trim them up as at
P, plug a piece of soft round
wood into each end of the reel,
and carefully drill a small hole
throUgh the edge of each flange.
Fit each plug with a small
woodscrew and washer, and
then proceed as follows : Take
one end of the resistance wire,
pass it through the hole in one
of the flanges, and clamp it
firmly under one of the washers.
Wind on the wire, pass the
other end through the hole in.
the other flange, and secure it
under the other washer, taking
care not to strain the wire to
breaking -point when tightening
the screw. The complete resistor
may then he provided with any
suitable protective covering.

A Neater Arrangement.
Without going to any extra

trouble and expense we can
acquire a much neater and
more " scientific -looking " re-

sistor by following the suggestion
Here the former consists of an ebonite `rod,
drilled and tapped -at both aids, and -fitted
with a small terminal and a brass stud, as
shown at R. The stud is part of a screw
which fits the thread in the milled nut of one
of the filament terminals on the valve
holder; it is screwed firmly into the ebonite
and then cut off so that four or five threads
are left projecting. Over this is screwed the
milled nut taken from the valve holder ter-
minal which, if sufficiently deep, will contain

Fig. 9
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,nough threads for making the necessary
ittachment to the terminal shank on the
valve holder. The beginning of the resistance
winding is firmly clamped under its head,
in the manner shown at S. The wire is then
wound on the former (the length of which is
previously ascertained) and the other end
secured under the shoulder of the terminal,
as at T, the complete coil then being pro-
vided with the usual protective covering.
Such a device is suitable for use with the
types of valve holders shown at U or V,
where the terminals are placed well away
from the valve. Fig. 10 shows the resistor
connected to an experimental valve holder.

(Continued on page 363.)

Fig. 10. A further type of resistance that is easily
constructed.
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WIRELESS has figured prominently
in- the newspapers this week, and
amateurs have been interested in

the re -broadcasting of wireless programmes
received from a station 12,000 miles away.
This was accomplished on April 9th, in
Australia. The Philips Experimental Station
(Transmissions), Eindhoven, Holland, were
received by 2 B L and re -broadcast ; 2 B L
is the broadcasting station at Sydney,
Australia.

Also, it is stated that three wireless
amateurs at Christchurch and Palmerston
North, Australia, report picking up the
transmission on short waves from Eind-
hoven.

A'record like this is enough to stimulate
any amateur, and to make him all the more
interested in his hobby. Those who say
that all the fun has gone out, of wireless
since Marcuse and Simmonds, and others,
set up long-distance records, will perhaps
now realise that there is no end to the fund
of interest and amusement to be found
in amateur wireless work. Just as in
motoring when, year by year, new records
are set up (although this year's record by
Major Segrave will want a lot of breaking !),
so' in wireless are constant opportunities
cropping up which give the amateur
chances for smashing previous records
and setting up new ones which, besides
being interesting and amusing, are of real
help to the progress and technique of
amateur radio, work.

A Television Triumphs
Another item of interest is the report

from New York by experts of the American
Telephone and Telegraph Co. that television
will, within a few years' time, have been
brought to such a state of perfection that
it will be in general use. As our readers
know, completely satisfactory television
results can only be obtained when at least
300,000 optical " dots " are electrically
transmitted and received per second. Up
to date the maximum number transmitted
is 45,000.

The demonstration held in New York
recently was conducted both by telephone
and by radio, and, according to reports,
with equal success. Mr. Hoover, the
American Secretary of Commerce, par-
ticipated in the experiment, and his image
was clearly recognised at a distance of
over 200 miles. Mr. Hoover, in speaking
radio -telephonically between Washington
and New York, could not only be heard
in New York, but was seen ; and, later on,
the engineer in charge of the experiment,
after a technical description of what was
taking place, allowed his fascinated audience
to watch a comedian and to hear that
comedian, although the latter was speaking
and acting 200 miles away.

The engineer pointed out that speed
and exactitude are the, first requirements
of television : and, briefly, the process
used the other day was the dividing of
an object to be photographed into 2,500
light squares of varying illumination,
they - being recorded in the form of tele-
graphic dots at the rate of 45,000 per
second. They were transmitted and then
re -assembled on the receiving screen as
a sort of mosaic picture.

The English Experiments.
In this country we have all been watching

the experiments of- Mr. Baird with -con-
siderable interest, but in America they

*

CURRENT
TOPICS.
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By THE EDITOR.
Short Wave Successes -Simul-
taneous Seeing and Hearing by
Radio-A French Mystery Station.

*
seem to have gone a step further and,
based on the experiments of Mr. C. Francis
Jenkins, have now evolved a system of
television which, if not perfect, is at -least
comparable to the early successful flights
of the Wright Brothers in aviation.

This successful experiment in America
has, at any rate, demonstrated to those
pessimists who believed television was
only an ideal possibility that there is now
every chance of television being made
a practical possibility within a very few
years. Progress is more or less inevitable,
and it is no exaggeration to say that the
day is not far distant when the British
Broadcasting Corporation of this country
will not only broadcast sound, but vision.

Radio Melodrama.
Considerable excitement in France has

been occasioned by the discovery of a
secret .wireless station. The story of this
station reads very much like an old Drury
Lane melodrama.

It is stated that- this station has been
used for the service of "international
finance," and its discovery by the police
has put an end to what, it is alleged, was
a very successful and -highly ingenious
method of quick market dealing. It

appears that for some time past Govern-
ment officials attached to the telegraphic
department of the Post Office have been
rather puzzled by advertisements asking
for wireless operators. The police looked ,

into the matter, and discovered that a
powerful transmitting station in a" private
house in the suburbs of Paris was operating
without authorisation, and between nine
and six o'clock each day messages were
sent out with sufficient power to reach
Amsterdam, Berlin, and Russia, giving
exchange rates and Paris Stock Exchange
quotations.

In order to prevent these messages
being read by listeners -in, the numbers
in the messages were, it is stated, altered
in accordance with an agreed formula, so
that they conveyed nothing to a person
who did not possess the key to the code.
Six bankers and the two operators in
charge of the station are to be charged
with infringing the Government telegraphic
monopoly.

This Paris story reminds us of an attempt
which was once made to set up a private
transmitting station near a race -course
in order to broadcast the result of the
race to London, where bets were made,
after the horse had won, but before the
result of the race reached London.

News also comes from Paris that a new
transmitting station, called Radio Vitus,
is now transmitting on Sundays, Wednes-
days, and Fridays between 9 pan. and 10.30
on a wave -length of 308 metres, and
reports from British listeners will be
welcomed by the owners of the station.

Letters should be sent to The Director,
90, Rue Damreont, Paris, and listeners are
asked to give their opinions as to the
quality of modulation, power, and purity
from this station.

One of the huge inductance coils " at the Komintern broadcasting station, Moscow,
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Above : A view of one
et the towers, showing
the ladder. (This can
be seen more clearly in
the lower right - hand
photograph.)

Right : The modulation
control board at the
Moscow station. This
station is frequently
heard in this country on
two -and three -valve sets.
The three stations at
Moscow transmit on 450,
1,010, and 1,450 metres.
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A portion of the generating hall, from which comes the power for the transmitter.
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The photograph above shows the
oscillator portion of the trans-
mitter, which was constructed by
Marconi's Wireless Telegraph Co.

A close-up of the ladder and -

guard which run from - the
ground to the tops of the masts.
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STEEP SLOPE'

DEH 410
CC It is astonishing how popular Resistance
Capacity coupling has become of late," said
`TONE' to POWER.' "Mind you," re-
plied POWER,' "if the best results are to be
obtained from this type of circuit you must use
a valve with characteristics specially designed for
it. Now, the new D.E.H.410 Steep Slope'
OSRAM VALVE has the high amplification
factor of 40, which means that great volume is
secured. At the same time waste resistance in
the valve is avoided, so that a very high H.T.
voltage is not required." " True enough," said
TONE,' "and users of the OSRAM D.E.H.410

get all the sweetness for which resistance capacity
coupling is noted."

D.E.H.410
Filament Volts - - 4.o max.
Filament Current - 0.5 amp.
Anode Volts - - - 540 max.
Amplification Factor 4o
Impedance - - - 70,00o ohms.

PRICE 14/.

SSTEEP
SLc

ValVe
yet_ TONE & POWER

STEEPHOPE meaasSTRONGER SIGNALS

Advt. of The General Electric Go., Ltd., Magnet House, Kingsway, London, W.G.2.
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LATEST WIRELESS INVENTION
For Crystal and Valve Set Users.

The NON -VALVE Magnetic Microphone

BAR AMPLIFIER
(Patent No.
248581-25.)

Will operate a LOUD SPEAKER from . your
CRYSTAL SET. Makes weak CRYSTAL OR VALVE
RECEPTION LOUD AND CLEAR in Headphones. Enables
even very deaf persons to hear from Crystal Sets.
Operates perfectly on one or two dry cells.

NO Valves, Accumulators NO FRAGILE.. . .

EASY TO ADJUST. NOTHING TO GET OUT OF ORDER.

COMPLETE 2 DRY CELLS
AMPLIFIER, post free 3f - (post free).. extra 41 -

Microphone and other parts of
Amplifier also supplied separately.

FULLY ILLUSTRATED LISTS FREE.
Obtainable from your Dealer or from Sole Manufacturers and Patentees

NEW WILSON ELECTRICAL MANUFACTURING CO., Ltd.,
18, FITZROY STREET, LONDON, W.1 Telephone: Musewn 8974

0

ONE
OF
4

The
Anti-

pong
Valve Hold-
er-typical o
Bowyer - Lowe
Quality- prevents
all microphonic
noises in dull emitter
valves and its design
reduces the inter -electrode
capacity to a minimum.

Lowest loss, anti -capacity, shock
absorbing, it is the only valve
bolder for the ultra -short wavelengths.

Each valve leg is mounted on a phosphor
bronze spring accurately fixed on a bakelite
ring 2 inches diameter, which mounting
will not melt when contacts are being soldered.

Universal fitting,
with screws for
baseboard a n d
panel mounting

Akre: I r°L OWC

ANNOUNCEMENT BY THE. BOWYER LOWE Co LT° LETCHWORTH HERTS

3f-

-+" I.U0" UNITS
Derive Current for Wireless Receivers
from Electric Supply Mains (D.C. & A.C.)
by just attaching adaptor to lampholder!

SAFE!
SILENT!
SOUND!

2A-D.C.

SIZE
(British Letter Patent No.262567.)
PROVIDES HIGH TENSION.

I Tapping of 6oI 120 or ioo
PRICE 12 : 15 : O.

"The First-

The Best-

The Pick-
of the Bunch !

MODELS FOR H.T. AND COMBINED H.T.-L.T.-G.B.
ILLUSTRATED FOLDER describing the io " ECKO "
Models for each A.C. and D.C. Mains POST FREE.

Prices from 42/6
Obtainable at all the leading wireless stores or direct from :-

US COLE TD (DEPT. A) 513, LONDON RD.,

WESTCLIFF-ON-SEA.
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ONE of the most unfortunate things
about material devices and mechanisms

, is that by far the majority of them
wear out after they have been used for a
certain length of time. It is impossible to
eliminate wear and deterioration of one

description or
another in any
humanly devised
instrument o r
article. Hence it
is that any
article will only
give a certain
amount of ser-
vice before it
succumbs to the
universal- tend-
ency to deterior-

Fig. 1. A typical headphone ation.magnet. Wireless head-
phones are very common and universally
known articles. And if you examine a
typical pair it will become obvious
that the instrument is really a very effici-
ently made article. You will find it to
be, in fact, a good mechanical production.
Also, from a consideration of the theoretical
nature of a pair of headphones, it is not
always easy to realise exactly why such
instruments decrease in working efficiency
and ultimately wear out. Yet headphones

Fig. 2. Showing the field of magnetic force existing
around the poles of an efficient headphone magnet.

do wear out, as many enthusiastic radio
amateurs will know only too well. In what
manner, however, does this gradual process
of deterioration proceed ? Let us consider.
the question a little more closely,

Mechanical and Magnetic.
The construction of radio headphones is

well known to even the veriest tyro in
radio sqience, and, therefore no purpose
would be served in entering into a descrip-
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An article of essentially a practical interest.

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

tion of the various
headphone parts.
However, in look-
ing for avenues
along which the
actual working effi-
ciency of an average
pair of radio head-.

phones mry gradu-
ally decrease, we
are confronted with
two main modes in
which this un-
wanted deteriora-
tion may take:place.

'Phones lose their pristine
efficiency :

I. In consequence of mech-
anical disorders ;

2. As a result of the
deterioration of the magnets.

Most 'phones go wrong in consequence of
some defect which can be included in the
first of the above categories. However, let
us deal with the causes of 'phone disorder
which can be included in the second category
-viz., those due to a deterioration of the
magnetic properties of the 'phones.

Various types of headphones contain
different patterns of permanent magnets,
but despite this fact the various types of
magnets fulfil the same purpose, to wit, that
of exercising a constant pull upon the head-
phone diaphragms, and of varying the
strength of this pull under the influence of
the pulsating currents which pass into their
windings from the receiving set.

A Simple- Experiment.
Fig. 1 depicts a fairly typical type of

headphone magnet. From that photograph,
it will be seen that the magnet consists of
a circular piece of iron, upon which are
mounted two " poles," the purpose of which
is to actuate the telephone diaphragm.
Now, in a normal condition, these poles, and,
in fact, the whole of the magnet assembly,
arc imbired with a permanent magnetic
force. Magnetic force pours out of one of the
magnet poles, and passes across the inter-
vening space to the other pole.

Any amateur can be completely clear of
this point by conducting a very simple
experiment. Unscrew one of the earcaps of
a pair of headphones, and gently slide off
the diaphragm in order to expose the
magnet poles. Next, take a sheet of white
paper and lay it on top of the magnet
poles. _New sprinkle a small quantity of
iron filings on the paper, and finally gently

Fig. A. A test
for the effici-
ency of 'phone

magnets.

tap the latter with the finger of one hand.
The iron filings will assume a pattern
which will, depict the actual presence of
the magnetic force flowing around the
magnet poles. Such a pattern is illustrated
in the photograph, Fig. 2.

If, now, this magnetic force with which
the telephone magnets are imbued is a
permanent characteristic, how is it, the
reader will naturally ask, that a portion of
this influence can be lost ? Without going
into the question of the theoretical nature
of magnetism, it may be stated that a
permanent magnet can lose a part or the
whole of its magnetism in several ways.

-First of all, if a magnet is subjected to
constant blows, it quickly loses a part
of its magnetism. Again, if it is heated, the
magnetic influence departs. And thirdly,
a portion of the magnetic influence, instead
of flowing from pole to pole of the magnet,
flows out into space, thus resulting in a
gradual loss to the magnet of some of its
influence.

Why Magnets Weaken.
A telephone magnet gradually weakens

in its attractive influence in consequence of
(Continued on next page.)

Fig. 4. The working parts of a telephone receiver
earpiece."
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WEAR. OUT.
Continued rom previous page.)

being shaken or knocked about. Every time
a pair of headphones are dropped, or even
carelessly thrown down upon the table, the
delicate magnets contained in the ear-
pieces suffer a certain amount of mechanical
shock, and, in consequence, a quantity of
their magnetism is lost.

Again, the constant flow of H.F. currents
around a
magnet will
in time
cause it
to undergo
a certain
amount of
w eaken-
ing. Thus,
especially
when the
'phones are
being used
with a crys-
tal set, the
magnets are
very often
continually

subjected to this deteriorating influence. It
is well known that crystals allow a small

ropportion of H.F. current to pass through
them unrectified, and if this current is not
short-circuited by a telephone condenser it,
flows into the headphone windings, and, in
time, results in a decrease of magnet
strength. Such, therefore, are some of the
main factors which eventually result in
magnet deterioration in the headphones,
and, in consequence, create a gradual (and,
let it be said, in the majority of cases, an
extremely mysterious) weakening of signals.

Testing the Magnet's Strength.
Headphone magnets, if in an efficient

state, should be able to support at least
three small light iron or steel articles, such as
pins or paper -fasteners. Fig. 3 illustrates
a very useful test which may be made when
the efficiency of the headphone magnets
is doubted. If the magnet poles can support
a chain of pins or paper -fasteners in the
manner shown, there is nothing very much
wrong with their efficiency,

Now, let us turn to the consideration of
some of the
many mechani-
cal causes of
headphone de-
terioration. Fig,
4 shows the
working "in-
nards" of a
typical he a
phonene ear-
piece. " Strong
enough," y o u
may say. But

consider. The average headphone wind-
ing is made with No, 47's S.W.G. enamelled
wire, which has an approximate dia-
meter of .0023 in. This wire, even with
its enamel covering, is considerably thinner
than a human hair, as the photograph,
Fig. 5, taken with tke aid of a microscope,
will show.

There are an enormous number of turns
of this fine wire on the magnet bobbins.

WHY HEADPHONES

( f

Fig. 5. A "high magnification'
photo of (right) a human hair, and,
(left) a piece of wire as used in wind-

ing 'phone magnets.

Fig. 6. Magnified photograph
of a headphone bobbin.

In fact, a telephone bobbin when magnified
up to three or four times its actual size looks
like a fairly hefty spool of wire, as the reader
will realise from a glance at the magnified
photograph, Fig. 6. Naturallir, these tele-
phone windings are very delicate things,
and any slight fault, short circuit, or
breakage in the windings will give rise to a
headphone trouble which will be consider-
ably difficult to trace to its ultimate source.

There is a fallacy existing among some
amateurs that very strong signals will
affect headphone efficiency. In fact, a few
people talk about headphone windings
" burning out." Such a thing is rather
absurd, however. Six inches of No. 47
wire requires a current of slightly less than
1 amp. to fuse it. Now a few thousand turns
of this wire would possibly take less current
to become dangerously hot on account of
the fact that the heat generated by the
passage of the current would not he so
readily dissipated from the coil winding as
it would be from the straight length of
wire. However, allowing a wide margin, we
may say that it would take a continuous
current of something between a quarter
and half an amp. to heat up a telephone
magnet winding. Consider this fact, and then
dwell upon the fact that the average valve
set delivers a current of about 4 milTiamps.

(four -thous-
andths of an
ampere), whilst
a crystal s e t
passes a current
of 40 micro -
amps. (f o rt y -
millionths of an
ampere). It will
then be perfectly
clear that tele-
phone windings,
employed f o r
normal purposes,
cannot possibly
" burn out."

It has been
shown by some
experimenters
that telephone
windings through
which strong

Fig. 7. One of the best methods .0pulsating C r -of ruining a pair of headphones. rents are flowing
from a powerful valve set sometimes actually
move in sympathy with the currents. In fact,
in some instances it has been possible actually
to hear signals with the telephone diaphragm
removed, the sympathetic vibrations of the
magnet windings being sufficiently intense
to set up feeble sound waves,

Little Suspected Cause.
Here, then, is one cause of telephone deteri-

oration. Continual vibration of this nature,
even although it be small, will in time set
up a strain in some part of the winding, and
finally a breakage will result.

'Breakages of the soldered joints in head-
phones which connect the magnet windings
to the external leads are fairly common,
and they are a prolific cause of headphones
".wearing out." For "instance, Fig. 7
indicates one of the best methods of " wear-
ing out " 'phones in the most rapid way
possible. 'Phones should never be held by
their cords or leads, for, besides being a
direct cause of soldered junctions coming
asunder, such a procedure often results in
the magnet assemblies being pulled slightly
out of position, an effect which will, of course,

cause considerable deterioration in the
efficiency of reception.

There is still another and little suspected
cause of headphone deterioration, and it
is one which is worthy of investigation. The
dyes which are used for the dyeing of the
coloured silk wrappings with which tele-
phone windings and joints are covered belong
to a class known as " basic " dyestuffs.
Now, it has been shown some considerable
time ago that all basic dyes have a very
injurious influence upon copper. For in-
stance, if copper turnings are boiled for some
hours in a solution of these dyes, the metal

Fig. 8. " Copper crystals " obtained by the corrod-
ing action of dyes on metallic copper.

corrodes and gives rise to crystals, the
composition of which is unknown. Some of
these " copper crystals " are showrr in
the photograph, Fig. 8. Recently, it has been
pointed out that the dye of silk coverings
which are used to protect fine electrical
windings very probably causes very dele-
terious changes to take place in the metal.
In fact, I believe, cases have been in-
vestigated in which the action of the dye
on the silk wrapping covering a fine winding
has resulted in the gradual eating away of
the enamel and of the attacking of as many
as a dozen layers of wire.

Buckled Diaphragms.
Dealing finally, and briefly, with the

causes of headphone deterioration, let us
now turn our attention to the diaphragms
of those instruments. When a 'phone
diaphragm is removed, the operation should
be proceeded with gent'y. Do not pull the
diaphragm away from the magnet poles.
The correct way to remove a diaphragm
is to slide it off the magnet poles. If a
'phone diaphragm gets into a buckled or
distorted condition; reception suffers accord-
ingly, and for the reason that under these
conditions the pulling power of the magnets
is not exerted equally, and also on account
of the fact that a buckled diaphragm is not
able to vibrate evenly.

Fig. 9 is an actual photograph of a badly
buckled diaphragm. This was taken from
a pair of headphones which were in actual
use, and which their owner considered to
have " worn out." The exact nature of thii

Fig. 9. Actual photograph of headphone earpiece
with a badly buckled diaphragm (containing case

removed).

" wearing out " the reader will be able to
appreciate from the enlarged photograph,
which shows the working parts of the tele-
phone, stripped of its containing earpiece,
In this case, the magnets and windings
were found to be in good order, and the
substitution of new diaphragms for the
old ones rendered matters quite O.K. again,
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%All Wave" Two

TWO: valves cannot possibly be used in
any much better way than in a circuit
similar to that employed in the

receiver which forms the subject of this
article. With all the modern refinements
such as separate H.T. tappings, grid bias,

*-____e 4.-4. *
A neat little Det.-L.F. capable of useful local loud-

speaker work.
Designed, built and described by
G. V. DOWDING, Grad.i.E.E.

(TechnIcal Editor.)

imagine that the
sin of " crowding
behind thepanel"
had been com-
mitted, for these
dimensions are

standard for one valve. But this is not
the case, as readers will be able to see by
examining the back -of -panel photographs.
As a matter of fact, there is plenty of
room for everything. Credit for this desir-
able state of affairs must be given to the
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and a small power valve, the plain, straight-
forward Det.-L.F. has no rival either as a
" reacher out " or as a household loud-
speaker set for use with the local station
or the more powerful Germans. That is, of
course, " valve for valve," and that is, of
course, also the writer's opinion ; but it is
based upon a great deal of experience with
all kinds of sets.

No " Crowding."
There are many things which go to make

a really satisfactory receiver beside actual
range and volume capabilities. For in-
stance, stability, reliability, economy in
running costs, purity, ease of control and
compactness, are all most desirable factors.
And I think the " All -Wave " can be said
to embody all these. It makes a very
" dinky " little set altogether, and I find
it all that could be required for loud -speaker
work from the local station, Daventry, and
one or two Continentals.

The " ten by seven " panel front and
of in, baseboard depth would lead one to

very compact tuning unit employed and
to Messrs. Brandes' variable condenser.
Although this latter
is an S.L.F., it is so
designed that the
sweep of its vanes
covers an area no
greater than that of
an ordinary variable.

The A.P. coil em-
bodies both the aerial
tuning inductance and
the reaction coil. As
I have hinted before,
the circuit embodied
in the " All -Wave "
is a perfectly straight.
forward Det. and L.F. ;
but, as you will see
by the theoretical
diagram, it embodies
all the refinements
which go to make it
first class both in
point of sensitivity

and purity of reproduction. With ,its
on -off switch and simple controls it is an
ideal receiver for household use, while
remembering that no additional coils of any
kind are required it is inexpensive to
construct. It is easy to build, too, will take
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= =LIST OF PARTS.
1 Panel 10 in. by 7 in. E-

1-- 1 Cabinet (baseboard 10 in. by 61 in.).
1 L.F. transformer 4-1 ratio.

El I Variable condenser .0005 mfd.
1 A.P. coil unit.
2 Baseboard mounting valve holders. -E

1 Terminal strip 51 in: by 1a in.
1 2-meg. grid leak. =
1 -0002 mfd. fixed condenser.

'..4.- 1 -005 mfd. fixed condenser. =_

1 Baseboard mounting " Variable Fixed "
resistor.

1 On -off switch. =
9 Terminals, quantity of wire, screws, etc. E.

= =
fiiiiifil!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!fillitaininfinfififi11111!filik-;

any make of valves of a more or less suitable
type, and is not critical in respect of the
values of the minor components.

Purchasing the Components.
Now, talking about components, there

are good components and there are com-
ponents that are not so good. Do not be
inveigled by an unscrupulous dealer (most
dealers are good enough fellows, but there
are a few who are just a little too keen
on shifting junk lines !) into purchasing

(Continued on next page.).

,..Although the panel measures but 10 in. by 7 in., and the baseboard 61 in.
in depth, there is no midue back -of -panel " crowding."
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THE" ALL -WAVE" TWO.
(Continued from previous page.)

*-4-4-4.--.----------------*
unbranded gear. To buy such is always
attended by a grave risk. Components

switch, four for terminals, and three for
three -8- in. panel fixing screws, and the task
is completed. If desired, the loud -speaker
terminals can be accommodated on a larger
terminal strip at the back of the baseboard.
Personally, I rather prefer them on the
front of the panel.

The terminal strip measures 51 in. by
1 in. by Ain. It could easily be exactly

/I

294'
17X/N6 SCREWS

3'12'

3 "

+7.
3/4 PHONES

h-X/Na +7+
+

7

SCREW

14-%84-
is

PANEL 22e/ZIJN6 .19/AGRAM
x17

manufactured by reputable British firms
invariably carry. guarantee&

In thiS present set the L.F. transformer is
undoubtedly the most important of all the
components.- A Gecophone having a ratio
of 1-4 is used in the original model, but any
other good make of a similar ratio can be
used. There is a very wide choice, as
reference to the advertisement columns of
" P.W." silo*. But it must be remem-
bered that there is riot a Vast amount of
spare space behind the panel of this .little
set, so that if another make is decided upon
it should -be ascertained that it is of suitable
dimensions.

Mounting the Components
Having got together all the components,

it will not be found difficult to assemble
them. By the way, the A.P. coil is pro-
duced by The Wireless Apparatus and
Battery Charging Co., 256, Narborough
Road, Leicester.

A "Mic " low -loss tuner could just as
easily be fitted, although the wave -length
range of this latter is not quite so extensive
as that of the A.P. Against this, however,
it is only fair to add that the A.P. calls for
terminal adjustments to cover the whole
available band, whereas the Mic covers its
whole range without the necessity of
terminal rearrangements.

Of the panel drilling I do not think there
is any need for me to say much about. A
template is supplied with the A.P. coil, while
the same will be the case with the variable
condenser if it is not a single -hole mounting
component as is the Brandes. One hole
for the condenser, another for the on -off

5 in. by 11 in. or 1 in. and still take the five
terminals very nicely, but the first measure-
ments are those of a standard terminal
strip as supplied by several firms. The
terminals are spaced exactly 1 in. from each
other-centre to centre. The terminal strip
can be held in position with two k in.
screws. I find screws of this size extremely
useful. I always have a. supply in both
steel and brass, round -headed and counter-
sinking, on hand. These and the in. size
will do practically everything in the way
of mounting components, etc.

It will be advisable to leave the mounting
of the L.F. transformer until most of the
wiring is completed, carefully taking note
that none of the leads will foul this when it
is brought into position.

The Wiring.
Most of the wiring is quite straight-

forward, but there are just a few of the
leads which call for individual comment.
First of all, the connections to the tuning
unit. These should all be carried out with
rubber -covered flexible wire. A twin flex
is sold by practically all electricians which
yields just the material for this job. It is
rather a lightweight flex-slightly thinner
than the usual lighting flex, it is used for
suspended bell pushes-and it sells at about
11d. per yard. Untwisted and the fabric
slipped off-this comes away quite easily
without scraping when short lengths are
being dealt with-the rubber covering is
exposed.

A piece 31r in. will be required for the
aerial terminal. To one end should be
soldered 'the soldering tag belonging to

(Continued on next page.)

As the back of panel shows the grid leak is soldered directly into circuit. Two small clips could be
used and there would be room to mount the component on the baseboard.
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THE" ALL -WAVE" TWO.
(Continued from previous page.)

* *

As will be seen, the layout of components makes
the wiring fairly simple.

terminal Al of the coil unit. To the other,
another soldering tag if available. Another
piece of flex of a similar length is then
required between the earth terminal on
the panel and the earth terminal on the coil
unit. Two further pieces are required to
connect the reaction terminals up in
accordance with ' the wiring diagram.
Having completed the other wiring, in-
cluding that to the transformer, the grid
bias batteries leads should be prepared.
For these more of the above -mentioned
flexible wire can be used. Two lengths
about 8 in. each should be cut. Two
wander plugs can then be fitted, one to one
end of each lead. If soldering tags are not
fitted to these grid bias leads carefully
twisted loops should be formed and the ends
of the leads should not be merely bared and
screwed down, for this method is sure to
lead to disconnections.

Operating Notes.

The grid -bias battery itself can be held
in clips screwed to the inside of the back
of the cabinet. Suitable clips can now be
purchased, but, if desired, they can very
easily be shaped out of pieces of scrap brass
or aluminium. Although in many cases a
grid -bias battery of 41 'volts will prove all

that is necessary in a set of this type, it is
distinctly advisable to arrange for a 9-volter
in order to have a fair margin available.

Now in the small space remaining to me
I will endeavour to cover as many operating
points as I can. As a common resistor and

no filament rheostats figure in this set, the
valves should be chosen so that they will
operate together without individual fila-
ment adjustments. For instance, if 2-
volters are employed, see that their filament
voltages are both 1.8-2 or both 1.6-2, and
so on. Perhaps this point is an obvious one,
but I do not want any one constructor to
puochase, say, a valve specified as requiring
5 volts, and use it with one needing a full 6,
for there would be a danger of over -running
the former. However, valves are fairly
robust these days, and if just a little dis-
crimination is introduced in their choice
there will be little danger of anything like
this happening.

The Valves to Use.
Any general-purpose valve will make a

good detector in this set. Preferably employ
one having a fairly low impedance-say
eight to ten thousand ohms. It is a valve
that operates better as an L.F. amplifier
than as an H.F. valve that is required here.
I strongly advise the use of a power valve
in the second position, not just an ordinary
L.F. valve. On the other hand, a super-
power valve would be both wasteful and
quite out of place. The H.T. will vary with
the valves used. For best results at least
100 volts should be available, the full
amount being used on the last valve and
about 60 on the detector.

Probably but 41 or so volts grid bias will
be needed, but this all depends upon the
valve used and upon the H.T. voltage.

Generally speaking, the greater this latter
the more bias is required, but in many in-
stances definite instructions concerning this
and the H.T. battery are included in, or on,
the valve carton.

(Continued on next page.)

Even with the valves in position, there is a fair amount of space, and crowding is not in evidence.
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* l-  -  *
AN AERIAL IN

A MIRROR.
*

AMATEURS who wish to put any hot -
stuff multi -valve receiver which they
may possess to a rigid test for sensi-

tivity, may easily do so by taking advantage
of the simple .means described below.

The Victorian era, although historically
over and finished with, still lingers on in
many a household, and no doubt the reader
will be able to obtain access to one of those
large Victorian mirrors which are still to be
seen fitted to the wall above a divine -room
mantelpiece.

Now, these mirrors, which cover a very
great area of wall space, owing to the
silvering on their backs, are quite capable
of being put to a modern use, to wit, that
of a collector of radio energy. A mirror
aerial of this nature can be made in a
moment or two. Gum one or two strips
of silver paper or lead foil over the surface of
the mirror, in the manner shown in the
accompanying photograph, and from the

Showing the mirror aerial in operation.

silver paper or lead foil take a lead to the
receiving set.

The mirror aerial will now be complete.
It functioning, of course, is due to the fact
that the metallic deposit of mercury on the
back of the mirror acts as a collector of radio
energy, such energy being conveyed to the
silver paper or lead foil through the glass
of the mirror by means of capacity effects.

Used with a sensitive valve receiving set,
such a readily made aerial will produce
perfectly clear signals on a nearby station.
It should be remembered, however, that an
aerial of this nature is a tremendously
directional one, and therefore if it fails to
work in conjunction with a sensitive valve
set, the fault may probably not lie in the
receiver itself, but in the actual position
on the wall in which the mirror is fixed.

Despite this fact, a few experiments
with the mirror aerial will be of interest to
amateurs who wish to try out novel modes of
reception, and as the present form of indoor
aerial is one which may so readily be fixed
up, I can commend it to the amateur.
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THE " ALL -WAVE " TWO.
(Continued from previous page.)

POINT-TO-POINT CONNECTIONS.

Join aerial terminal to one side (fixed
vanes) of variable condenser and to one
side of .0002 mfd. fixed condenser, and to
a short flex for A.P. coil connection.

Join earth terminal to remaining side of
variable and to another short flex for A.P.
coil, and to F - socket of first valve holder.

Join F - socket of first valve to H.T.
minus terminal, taking same lead on to
L.T. minus terminal. Take L.T. minus
terminal also to F - of second valve holder.
Take a grid bias battery flex with socket
from this F - terminal.

Join L.T. plus terminal to one side of
on -off switch. Join other side of on -off
switch to one side of resistor.

Other side of resistor is connected to
both F plus terminals of valve holders and
to one side of grid leak. Other side of
grid leak goes to remaining side of -0002
mfd. fixed condenser and to G socket of
first valve holder.

Join one H.T. plus terminal to one side
of '005 fixed condenser and to one 'phone
terminal. Other 'phone terminal goes to
other side of .005 mfd. fixed condenser
and to P of second valve holder.

Join plus of L.F. transformer to remain-
ing H.T. plus terminal, A to one A.P. coil
Hex, G to G of second valve holder, and F
to a grid bias flex lead and plug. This
completes the wiring.

EIIIIIIIIMMUMMIIIMMIUMt111111 HUM Hilfill111111111111111111111111111111111111111111111111111111111111111111111111111 I In 111111 111-.
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Note the lead connecting the Earth terminal to F-of first valve holder is not shown in this diagram.
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THE "RESISTOR" AMPLIFIER

INPUT SIAS LT .
EBONITE STRIP 2"eU

CONDENSER &
R.I. 2 megohms
R.2. 2 megohms

HT- I1T+ OUTPUT
LT -

AND 1- BIAS

RESISTANCE VALUES
R.3.. 25 ohms
C. 001 u F.

,7,77-;111111111111I
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Transformers
are NOT
needed with
B8 VALVES

T is, we believe, generally understood that transformers are not
1 needed when B 8 Valves are employed in resistance -coupled
circuits. We wish, however, to emphasise this point, because there
seems to be an impression in certain quarters that a 2 -valve R. C.
Amplifier must have a transformer in the first stage. With the
B 8 Valve this is entirely unnecessary.
The " Resistor" 2 -valve amplifier gives as much volume as any
o-dinary 2 -stage transformer -coupled amplifier. Apart from the
question of volume, the "Resistor"amplifier has the definite and
obvious advantages of :-

Greater Purity. Lower Cost. Simpler Construction.
Other valves than the B 8 may need the help of transformers-we can
express no opinion on this point. But we do know, not only as a
matter of theory, but also from practical tests and from the evidence
of constructors who have built the " Resistor" Amplifier, that it gives
all the volume of transformer -coupling with much greater purity.
Successful resistance -coupling cannot be achieved with any valve.
You must use the B 8 if you want 100 per cent. results.
The circuit for the " Resistor " 2 -valve amplifier is given above. Fill
in the coupon for a free copy of the " Resistor " Book.

Fit,. VOLTS

2

Characteristics of the B.8 Valve.

Fir,. AMPS.

0.1

ANonE

90 to 120

Amplificati,n
Factor.

50

IMP E DANCE

180,000 ohms.

Price 14s. Od.
The above price is applicable in Great Britaln and Northern 'Aland only.

FOR RESISTANCE CAPACITY COUPLING

COUPON
The British Thomson -Houston Co., Ltd., Name

Publications Department, Rugby.
Dear Sirs-Please send see a free coty of
your " RESISTOR " Book of Resistance-

L___Capacity Coupled Receivers.

2787C

PLEASE WRITE IN BLOCK LETTERS
2557
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BROADCAST NOTES.
By OUR BROADCASTING CORRESPONDENTS.

Derby Preparations-Summer Plans-The Wimbledon Broadcasts-A
Special Mike for O.B.'s-Stacey Aumonier's Programme-A Trade Union
Series-The Songs of Birds-Dressmaking by Radio-B.B.C. Salaries
-Mr. Michael Faraday and the B.B.C.-Those Sunday Programmes!

Derby Preparations.
IAST efforts to broadcast the Derby have

not met with any great success. Two
years ago the land lines between the

course and Savoy Hill Went out of action at
the critical moment arid a much -boosted -
event, which millions of listeners had -been
anticipating for weeks, failed to materialise.
Last year another attempt was Made, and
although a transmission did take place, I
doubt very much whether a single listener -
was thrilled by what was heard. The B.B.C.
were not then permitted by their agreement
with the newspaper proprietors to broad-
cast either a description of the race or its
result ; what was sent out was merely some
" funny talk " by a well-known wireless
comedian.

This year things willbe entirely different:
Past events-the Grand National and the
Boat Race-have shown what can be done.
Nothing could be more exciting than to hear
the vivid description of the broadcast of
the Boat Race, which, incidentally, brought
scores of telegrams to Savoy Hill immediately
after the race from people all over the British
Isles. The Derby this year will be similarly
described. The B.B.Q. have been -fortunate
in obtaining permission to erect their
microphone on the roof of the Epsom Club
Stand, which is in a direct line with the
winning -post, and gives an uninterrupted
view of the whole course.

Another microphone will be installed in
the unsaddling enclosure, into which it is
hoped the winning jockey and other well-
known racing authorities will speak and give
their opinions of the great race. Arrange-
ments are also 'Incite- consideration to broad-
cast short talks of well-known racecoursd
characters, among them being "Kate," who,
as a race card seller, has attended every
Derby for thirty years.

Summer Plans.
Every year in May, since broadcasting

started, the B.B.C. has introduced for the
summer months certain changes in pro-
gramme timings, by which a substantial
part of the transmissions has been available
to listeners after 9.30 p.m. The object has
been that when listeners return from the
tennis court, the golf links, the garden, or
wherever they spend their outdoor recrea-
tion, they shall have a...programme complete
in itself, and not just a part of one, in which
they are never able thoroughly to become
interested. These changes were always
dependent on the timing of the second news
bulletin, which really divides the week -night
evening programmes into two well-defined
parts. In the winter months the news
was given at 10 p.m., and in the summer
months at 9.30 p.m., an arrangement which
worked admirably. It permitted some good
late evening entertainments to be given
during the summer, other than on the three
nights each week when dance music starts
from the main stations at 10.30,

0-41.-4.-41.--0 -4,-00 -4.--004-0 -0 -4- *

This year no alterations will. be made in
the programme timings, as they exist at
present. Since the beginning of the year
the second news bulletin has been broadcaSt
at 9 p.m., a great boon to hundreds of
thousands of people living in small towns
and country districts where evening news-
papers do not circulatO. Only the direst
necessity would ever warrant any inter-
ference with this arrangement. =

The reading of news at 9 o'clock in the
summer is even preferable to 9.30, because
nearly two hours still remain for music.
Some change in the composition of the pro-
grammes themselves will, .however, be
necessary, because the general policy of the
B.B.C. at present is that items of the lighter
kind shall be given before the second news,
and items of the more serious type to finish
the programme.

During the particularly long evenings
which "summer time" brings, most people
will probably do their listening after 9 p.m.,

A popular Chinese artist who broadcasts iron the
Shanghai station.

so that programmes at this time will now be
varied, with perhaps a predominance of the
lighter items.

The Wimbledon Broadcasts.
The negotiations between the B.B.C. and

the All -England Lawn Tennis Association,
exclusively announced in POPULAR Will&
LESS, have now concluded successfully, _A
special stand for the microphone and other
gear will be erected in the famous centre
court, and there will be running narratives
broadcast of all the chief events of the
championship.

A Special Mike for O.B.'s.
The ordinary microphone picks up so

many extraneous noises that it is not satis-
factory for most sporting events. The
B.B.C. are now experimenting with a
special desensitised microphone with certain

selective properties. The " effects " an l
crowd noises Will be given as a background
through a separate microphone suitably
modulated.

Stacey Aumenier's Programme.
Mr. Stacey Atnnonier, the well-known

novelist, will give one of the " My Pro-
gramme " series from London and Daventry
on Monday, May 9th.

A Trade Union Series.
The history of the Trade Union move-

ment is the subject of a special series of tallis,
the first of which will be given at the London
Station on Friday, May 0th, by a staff
tutor in the London District of the Workers'
Educational Association and joint Secretary
of the Working Men's Club and InStitute
Union.

The Songs of Birds.
This is what ProfeSser Garstang will talk

about froth London on Thrirsday, May 5th.

Dressmaking by Radio.
The B.B.C. have decided to give regular

courses ofe instruction in dressmaking,
starting with Miss Pauline Hardy's ideas
on a two-piece costume for Whitsun, which
will he broadcast S.B. on May 7th.

B.B.C. Salaries.
The national organisations of journalists

and pressmen include quite a number of
B.B.C. employees. Inquiries Were in-
stituted recently to ascertain whether the
B.B.C. are paying these people the recognised
minimum rates. It has emerged that such
is not the case. The B.B.C., in common
with other employers, are taking advantage
of the economic situation to get their em-
ployees cheap. But there are no out-
standing cases of hardship. The deficiencies
are not considerable, and it is doubtful if the
societies concerned will take drastic action
at this juncture.

Mr. Michael Faraday and the B.B.C.
Mr. Michael Faraday's opera, " Atnasis,"

was given in a radio version on January 1st,
Six weeks or so later Mr. Faraday wrote to
an evening newspaper complaining, in bitter
terms, of the ignorance and incompetence
of the conductor and the producer of the
radio version of his opera. The conductor
was Mr. Ansell, and the producer Mr. Rose.
Inquiries at Savoy Hill have elicited the in-
formation that there is no record there of
any direct complaint from Mr. Faraday.
On the contrary, Mr. Ansel' remembers quite
clearly that Mr. Faraday, who was consulted
throughout the rehearsals, expressed his
satisfaction with the production and the
:necessary adaptations. The B.B.C. are
naturally taking up the matter, and there
iS a chance of interesting developments.

Those Sunday Programmes !
Another attack is pending against B.B.C.

Sunday programmes. This time the advo-
cates of change are not insisting on jazz ;
they would be satisfied with light " restau-
rant" secular music. Petitions are being
signed and sponsored among the members
of certain wireless societies.

Whatever type of programme is decided
upon it certainly is time that Sunday
afternoons were cheered up a little. We
have been leaving a great deal of heaxy and
and almost dismal stuff lately.
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cNxe evitislal Gazer sees Ike

user of the fulure
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The Condenser of the future is evolved on the logarithmic
principle-thus avoiding in the only possible manner the
defects inherent in both Square Law and Straight Line
Frequency types. Only by designing a condenser on the " log "
principle is it possible to spread stations really satisfactorily
over the whole dial, without any falling out of step at the
beginning and the end. By using individual " log " con-
densers in multi -tuned circuits remember that all dial readings
are the same. Thus tuning is an extremely simple matter.

-001 -
-0005

-

21/-
17/6
16/6

In time all condensers sold will be designed on the. " log " prin-
ciple, but so far CYLDON Lo; Mid-ths,3 Condensers just
placed on the market-are the first log principle coalensers
to be nzale in this country.

And just as CYLDON Condensers, of whatever type, are
reckoned in very highest class of all, so CYLDON " Log
Mid -line Condensers " are not only the first out, but will
remain the best. Prices :

-00025 - 16/-
-0002 - 15/6

Price. incln le 4" Knob dial. It
dial is not relusrel, deduct 2/-.

This new condenser is such a great improvement that in future all our gang condensers
will be built up with Log Mid -Line Units. If you are building a receiver using gang
control, bear in mind that the CYLDON Log Mid -Line is the only correct condenser. Prices:

2 -GANG £2-10-0. 3 -GANG £3-10-0. 4 -GANG E4-10-0.

LOG L -D) MID -LINE

CYLDON Temprytes, the best means of valve control, are guaranteed to function perfectly with any type of
valve. Comprehensive valve chart, showing correct Tempryte for every valve, free on application to your dealer.

CYLDON TEMPRYTES, 216 each. HOLDER MOVNYINGFS, 116 each.
Don't be put off with the remark, " CYLDON Condensers and Temprytes cannot be obtained." We have LARGE STOCKS
OF ALL OUR LINES AND DELIVERY IS ABSOLUTELY GUARANTEED BY RETURN. If any difficulty send direct.

- Telephone: ENFIELD 0672. Telegrams: ENFIELD 0.572, or use the C.O.D. system.

SYDNEY S. BIRD & SONS,
CYLDON WORKS, SARNESFIELD ROAD, ENFIELD TOWN, MIDDLESEX.
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WE DO NOT TALK ABOUT SUCCESS-WE GUARANTEE IT.

Guarantee.
I hereby guarantee that I will provide each Student of The
Bennett College with tuition until he has passed the examination
for which he has enrolled.
I further guarantee to provide all the necessarybooks free of
charge and undertake that no further fees will be required other
than those stated on the form of enrolment.

WE GIVE A
WRITTEN COPY
OF THIS GUARAN-
TEE TO EVERY

STUDENT.

ifitzvv- F.R.S.A., A.I.Struct. E.,
ALB.I.P.S., etc. (GOVERNOR). THE
BENNETT,COLLEGE, SHEFFIELD.

Having helped thousands of others to
achieve success and advancement, it
may be possible that we can help YOU.

I am assisted by a large and expert
staff, and the advice we give is sound.
If we cannot help you we will say so ;
if we can we will tell you how.

We have FREE booklets setting out
the possibilities in connection with each
of the subjects shown in the lists ; send
for the one in which you are interested, or
ask for MY PRIVATE ADVICE, which
also is free. You incur no obligation.

Most Moderate
Charges, Pay-
able Monthly.

EXPERT TUTORS
FOR EVERY

DEPARTMENT.

Have You
ANY

Ambition ?

WE TEACH ALL THE FOLLOWING SUBJECTS
COMMERCIAL.

Accountancy
Advert. Writing
Salesmanship
Army Certfct. Courses
Auctioneering and Estate

Agency
Auditing
Banking
Book-keeping
Civil Service
Commercial Arithmetic
Commercial Law
Company Law
Costing
Economics
English and French
Execittorship Law
Foreign Exchange
General Education
Modern Business Methods
Police Entrance and

Promotion Courses

COMMERCIAL-Con.

Secretaryship
Workshop Organisation

TECHNICAL.

Applied Mechanics
Architectural Drawing')
Building Construction
Clerk of Works' Duties/
Boiler Engineering
Boiler Making
Chemistry
Civil Engineering
Concrete and Steel
Draughtsmanship
Electrical Engineering
Practical Mechanical

Engineering
Engineering Costing,

Quantities and Speci-
fications

Foundry Work

WE SPECIALISE IN

PREPARATION FOR

ALL EXAMINATIONS

WE TEACH BY POST
IN ALL PARTS OF

THE WORLD.

TECHNICAL-Con.
Heat Engines
Internal Combustion

Engines
Marine Eng. B.G.T.
Mathematics
Matriculation
Metallurgy Mining
Mine Surveying
Motor Engineering
Naval Architecture
Pattern Making
Post Office Examinations
Quantity Surveying
Sanitation
Shipbuilding
Structural Engineering
Surveying and Levelling
Surveyors of Works, R.E.
Telegraphy and Telephony
Town Planning
Wireless Telegraphy
Works Managers' Course

Note THE BENNETT COLLEGE,
Address : Dept. 106, SHEFFIELD.

Donifirget to use

LAZITE
BRITISH MADE REGD,

COLOURED CONNECTING WIRE
I RED YELLOW BLUE  BLACK WHITE and GREEN]

77i-7/6, fir descriptive leaflet to
TheLONDON ELECTRIC WIRE C° & SMITHS LT°
PlayhouseYard, Golden Lane, London,E.C.1.

ikiersofEectrieff4re r for over 40 Years
JUDD.

0

ll

O Ask your Dealer for these parts
or, in case of difficulty write
direct to us.

O Advt. of the Dulilier Condenser Co. (1925), Ltd., Ducon Works,
Victoria Road, North Acton, P7.3.

ll AL C. 273
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0@HAVE YOU BUILT THIS FAMOUS
O 0
0 0
0 0
0 0

0
0 0
0 0
0 0
0 0
0

000 RESISTANCE -CAPACITY SET ?
0 0
0 A complete set of Dubilier 0
0 Condensers and Resistances 0
0 forthis set costs only 20/6. 0

It comprises :- 0
0

0
0 1, 0.00025 mfd. Condenser, 0

0
0 Type 610 with clips. 0

0
0 1, 0.001 mfd Fixed Conden- 0
0 series 0ser, Type 610 with 0
0 clips.* 0
° 2, 5Mn Grid Leaks. 0

0
1, Duvarileak 0 to 5Mn 0

0
1, Fixed Condenser 0.00025 0

0mfd. Type 610. 0
* For those who already possess a 0Type 610 condenser of this capacity, @

this series clip can be obtained 0
for 6d.

0

0
0
0
0
0
0
0

0
0
0

DUBILIE
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2 L 0's MILITARY BAND.
The Editor, POPULAR WIRELESS.

Dear Sir,-I was more than pleased to read in
POPULAR WIRELESS reecntly of the B.B.C.'s intention
of having the military band on the programme
snore. I have often written and praised it. I always
leave everything there is to do when that is on,
and we down here have missed the lovely music
we used to have under the direction of Dan Godfrey.
There are bands and bands, but I think without
exception the 2 L 0 military band tops the lot.

Lieutenant O'Donnell is a splendid conductor,
and they have got another gem on their staff. You
will think that I'm making an awful fuss about the
band, but when one is tired and fed up after the
day's work, it wants something inspiriting, does it
not ? And the " as you were " for the Children's
Corner will be lovely again (I'm not too old to enjoy
that), and there's nobody that can run it like Peter
and Geraldine 1

Yours truly,
A. NICHOLLS.

Elm Tree Cottage, Station Road, -

West Drayton, Middlesex.

ANOTHER " SINGING SET."
The EditOr, POPULAR WIRELESS.

Dear Sir.-Re the recent letters in " P.W." on
" Beam Interference " and " A Singing Set."

I am using a 2 H.F. neut., det. and 2 L.F., and have
tuned in the continuous running of dynamOs on a wave
slightly below 2 L 0, but experience the worst inter-
ference on Hilversum and Kfinigswusterhausen,
this being in the form of a continuous heterodyne
note, and in a choppiness and distortion of signals.
When the chopping effect takes place I find this
causes interference right down the tuning scale, and
even Hamburg and Frankfort, which usually comes
in at strong L.S. on four valves, is faint and distorted
on five.

If there is any means by which this interference
can be eliminated I should be pleased to hear of it.

Regarding a singing set, I have found it possible
to hear music from L.F. transformers when used in the
second stage of a 2 L.F., low -frequency choke when
used in filter circuits, and 2 mfd. condensers in filter
circuits, and across 'phone terminals on very strong
signals from the local station. Hoping this will be of
interest to sonic of your readers.

Yours truly.
M. SALYEDO.

A regular reader of your excellent weekly.
40. Colvestone Crescent,

Dalston, E.B.

THOSE CLICKS.
The Editor, POPULAR WIRET.ESS.

Sir,-Perhaps the cause Of the clicks heard in the
sets of " Eliminator " and other correspondents is
the same as one traced in a set at Fleetwood. The
" clicks ". were caused by the signalling apparatus
in a railway signal cabin some 50 yards or so away.

I trust tins will solve the mystery as to the cause,
but there will be a cure to be found, so among the
thousands of tips one gets from " P.W." there is
still room for another.

Yours, etc.
173, Scotland Road, E. N. MEAKIX.

Stanwik, Carlisle.

SHORT-WAVE RECEPTION.
The Editor, POPULAR WIRELESS.

Dear Sir,-I was very interested in Mr. Crundwell's
letter re K D K A and W G Y. (He means, of course,
2 X A F.)

My experience is very similar to his. Using- two
valves I find it no easy matter to tune in K D K A;
there seems a peculiar distortion present. On the
other hand, I regularly get 2 X A F every Saturday
night at 11.30 p.m. They are very easily tuned in,
and exceedingly steady ; fading is nearly always
present at the beginning of the transmission and, of
course, the degree of fading varies. I might mention
the almost complete freedom from static on 32.79
metres, even when present on 63 metres. Strength
K D K A, R.2 ; 2 X A F, R.6-7,

Incidentally 2 X A F's wave -length on Saturday
March 26th. was announced as 32'77 metres, instead
of 32.79.

One evening last week I tuned in a newcomer to
this wave -band, viz. Phillip Glow Lanmworks,
Holland, en about 30 metres. Unfortunately, all the
announcing was in Dutch, with which I am not con-
versant. The programme consisted of two or three
dance tunes, and then a short announcement-
repeated ad. lib." Strength R.8.

I am, of course not claiming that these results are
remarkable. On the contrary, particularly as I am
not using a special " P.W." set, but a home con-
structed and designed Reinartz, which will tune (of
course with specially designed coils) from about 20
metres to infinity, and was originally designed for
broadcasting and still so used. Detector valve D.E.R.
(old pattern).

Can we please have more short-wave articles, con-
structional and otherwise, in " P.W." ?

Your paper is excellent.
Yours faithfully,

16, Blenkaine Road,
C. W, IDLE.

Wandsworth Common, S,W.11.

CORRESPONDENCE.
Letters from readers discussing interesting
and topical wireless events, or recording un-
usual experiences, are always welcomed ;
but it must be clearly understood that the
publication of such does in no way indicate
that we associate ourselves with the views
expressed by our correspondents, and wa

f
cannot accept any responsibility for informa-
tion given.-Editor.

* *
The Editor, POPULAR WIRELESS.

Sir,-I have read with interest the letters of
Messrs. Marshy and Best, and the comments thereon
by Mr. Crundwell, and should like to record my results
on the short waves for the benefit of Mr. Crundwell.
My results as far as KDK A is concerned have
hardly equalled even those of Mr. Crundwell, as I
find, on reference to my diary, that since the first
week in February (when I first started short-wave
work) the loudest it has ever been was good telephone
strength, and that only twice.

With 2 X A F the case has been very different,
and I have listened to it every Tuesday and Saturday
since February Sth. During that period it has come
in on the loud speaker every night but two, at
strengths varying from weak to very good (con-
siderably better than Radio -Paris).- On February
22nd I listened to President Coolidge's address, and
it may interest Mr. Crundwell to know that the 14
and 32.79 metres transmissions came through on the
loud speaker, but the 63 metre one was only just
audible on the 'phones. The set used for all these
tests uses a detector and two resistance coupled L.F.

Yours faithfully. A. F. GREEN.
13, Elderslie Road, Eltham, S.E.9.

I must take the opportunity of thanking readers
who have written to me direct, giving hints which
have helped in making my reception a success.

Yours truly,
" Y Nyth," G. B. MANLY,'

St. Andrew's Road, Malvern:

POOR B.B.C. STATIONS.
The Editor, POPULAR WIRELESS.

Dear Sir,-May I corroborate Mr. Donnelly's
remarks in a recent issue ?

There is not one of the B.B.C. main stations, except
2 L 0, that one can rely on. Here, occasionally, we
" strike " one, and think ourselves lucky. Daventry
is quite O.K.

I can always count upoon getting at least six
German stations at full loud -speaker strength on
three valves.

Toulouse, a 2 -kw. station, is about half as loud
again, and infinitely clearer, than 2 L 0, which is
often " muffled." Leipzig comes through at about
four times 2 L O's strength, and one or two Spanish
stations of 1 kw. are surprisingly good.

I would willingly pay my licence money to the
German authorities, for their stations give me far
more pleasure to listen to.

With best wishes for the success of your excellent
paper.

Yours faithfully, W. W. PICKARD.
186, Iondon, Road North, Lowestoft.

RESISTANCE v. TRANSFORMER comm.
The Editor, POPULAR WIRELESS.

Sir,-I have read with much interest the various
and varied correspondence re above.

I entirely agree with Mr. Biggs that the A.F.3
is -the best yet when used in a single stage eoireetly.

There is, however, a great difference in the per-
formance of this and other good transformers when
used in different circuits. This is, of course, obvious.
What I really -wish to point out is that your corre-
spondents do not state the circuits they use.

35'
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MR. TUCKWELL'S FOUR-VALVER.
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COUPLING
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The Editor, POPULAR WIRELESS.
Sir,-I notice the interest taken in my reception

of K D K A on the short waves, and willingly send
my further experiences with regard to this station.

Your correspondent is quite right, this was my
first really successful reception on' short waves.
I had tried many times previously with very little
result. I did not exaggerate the strength, it really
was remarkable, hence may letter.

My set is a very efficient home-made straight
detector and 2 L.F., with first-rate components,
which receives practically all B.B.C. stations and many
foreigners at good strength on the loud speaker
without any H.F. stages. With one stage of H.F.
it gives me practically anything in reason.

I have since my first letter adapted a set of Eddy-
stone short-wave coils which have proved a great
success, as I can tune in K D K A almost any night
without using the 'phones. The strength varies, of
Course' greatly, but I can generally hear K D K A
using three valYes at medium strength and quite
loud enough to hear what the announcer says, atmo-
spherics permitting. I have not tried as late (1.30
a.m.) as on my first reception, as I do not consider
American broadcasting worth sitting up all night
for, although it may be very interesting to receive
stations at such a great distance.

I have been using coils as under: Aperiodic, 4
turns ; grid, 9 turns , and reaction about the same,
and although I receive a large number of Morse
stations at good strength, I cannot find W G Y
even though I try all combinations of coils. As this
station appears to be heard at better strength than
K D K A by most listeners, I cannot make this out.

I am not in a position which is considered good
for American reception, as I am screened by the
Malvern Hills. My aerial is, however, high, and proves
very efficient on the longer waves.

Take the conventional detector with reaction
followed by transformer or resistance coupling. It is
practically impossible (if the input on the detector
grid is weak, necessitating a good deal of reaction)
to do justice to either methods.

Unfortunately, there are a large number of this
type of set in use {to my and other conscientious
experimenters' and listeners' annoyance) with
reaction on to the aerial, and I am convinced that
in nine cases out of ten when distortion occurs, as
it invariably does, the low -frequency stages are
blamed for it.

Perhaps it would be of some interest, to yoUr
readers if I give them the circuit and details of the
set I use myself, which I find after numerous experi-
ments to be the best for ample volume, no distortion,
clear, crisp natural reproduction with the lower notes
all there.

Valves used: Anode volts.
H.F. Blue Spot Cosmos or Benjamin 100

Detector Green 30
let L.F. Blue e 120
2nd Red 120

Al two-volters..
My advice to constructors is, use an efficient H.P.

stage if you desire good reproduction, unless you
reside quite close to the station you wish to receive,
and little or no reaction.

Yours faithfully,
S. C. TUCRWELL;

P.S.-I read that one or two of your correspondents
mention the risk of distortion due to overloading a
high impedance valve when used for R.C. coupling.
I do not .find this at all present with the valve I
mention, using a Lissenola at full strength.

36, Lavender Street,
Brighton.
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Traders and manufacturers are invited to submit wireless'sets and components to the " P.W."
Technical Dept. for test. All tests are 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.

1.1EW POLAR NEUTRODYNE CONDENSER.
AYEAR or two ago a neutrodyne

condenser was regarded as rather
a freak of a component, or at least

one that if used at all need riot be anything
more than two little plates movable
relatively to each other. Now, however,
many regard such an article as one of the
radio necessities of life, and it is one of
those components which, in a modern set,
are expected to possess an almost dispro-
portional degree of efficiency. Apropos of
this it is interesting to note that Messrs.
The Radio Communication Co. have replaced
their well-known Micrometer Condenser
for a new and improved Neutrodyne
Condenser. This embodies the main princi-
ples of design of the former instrument,
but, additionally, it .has been made abso-
lutely dustproof, the vanes ara now insulated
so that they cannot possibly short, while
the capacity can be varied either by a

longitudinal or a rotary movement of the
little knob. A very efficient locking device
is fitted, and the condenser can be mounted
upon either the panel or baseboard. The
control is smooth and in every way quite
satisfactory, and the component is very
robustly constructed.

A NEW COSMOS VALVE.
We recently had sent us a Cosmos S.P.

18/RR valve which, bearing two distinguish-
ing red spots, is to be known as the Double
Red Spot." Its characteristics are as
follow :

Fil. volts, 1.6 ; fil. amps., 0.3 ; anode
impedance, 4,500 ohms ; amplification
factor, 6-5. Price 18s. 6d.

Similarly with some, or rather most of
the others of the Cosmos range, this little
valve has, as will be observed, very pleasing
characteristics. Its " mu " is fairly high,- 
although the same can by no means be said

of its impedance, which, on the other
hand, is commendably low. The " R.R." is,
of course, a power valve, and for a
2- volter its curve sizes up very well. It can
handle quite a respectable grid swing.
This we discovered when the valve was
under test. With a fairly hefty input it
delivered a full, round tone free from
distortion. 100 volts H.T. and about 71
volts grid bias were employed. We also
tried it in first L.P. stages and in a detector
position (transformer -coupled sets), and
here, too, it gave good results. In a reflex
receiver (single valve) it operated very
efficiently indeed.

In its class (2-volters) this new Cosmos
valve hold§ its own against anything ; In
fact, it is distinctly superior to many, and
we have no hesitation in recommending it
to our readers:

THREE NEW MARCONI VALVES.
Type D.E.H. 410. Fil. volts, 4; fil. amps.,

0.1 ; impedance, 70,000 ohms ; amplifica-
tion factor, 40. Price 14s.

Three new valves have been added to the
already extensive Marconi range. All three
are 4-volters of an extremely economical
nature, each taking but 1 of an ampere.
The characteristics of the first of the new
group are given above. As will be seen, it is
a high magnification valve, having a com-
paratively low impedance, and as such
makes a very suitable R.C. amplifier. In
such a Capacity we tested it and found it
in every way quite satisfactory. It makes
au excellent detector and also operates
well in most H.F. circuits.

Type D.E.L.410. Fil. volts, 4 ; fil. amps.,
(Continued on page 356.)

"IDEAL" TRANSFORMERS

:141--WagaiCurve of
Marconiphone

" Ideal "
(Type A)

Ratio
2'7 to 1

Supplied in four
ratios

2'7 . to - I

4 . to . I

6 - to . I

8 . to - I

PRICE

25/..
All ratios.

ConnectkPi. seen, btsulating
Ibbe between

cure aAd ..ndings

A Spec

itnn tae
feted Iwtween
rit stImprtn)

The difference between resistance coupling and the " Ideal "
Transformer is the vast increase in volume. Stations
before only faintly audible are brought in at loud-
speaker strength, and reproduction is sweet and pure.
The secret lies in the special design of the windings
and the great area of the iron core ; in the remarkable
quality of highest grade materials used ; in the mariner
in which every section is impregnated with Marconite-
eliminating the possibility of deterioration. Designed by
Marconi Engineers, the " Ideal transformer is a
scientific instrument, perfect in every detail, and carrying
a year's unconditional guarantee.

Publication No. 453, giving full particulars and guaranteed curves of
Marconiphone " Ideal' Transformers sent on request. Please mention
" Popular Wireless."

THE MARCONIPHONE COMPANY LTD.
Head Office : 210-212, Tottenham Court Road, London, W.1.
Regd. Office : Marconi House, Strand, London, W.C.2.
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FOUR VALVES that give the
utmost power. A new four -speed
gear-box-more compact, more
silent and stronger throughout.
Proportional coupled brakes-the
crowning triumph of Rudge en-
gineering genius-brakes which
give greater stopping power under
all conditions and make dangerous
skids almost impossible. No odd
collection of proprietary parts, the
Rudge-Four-but a machine built
and designed throughout by Rudge.
No other motor -cycle can touch it

for speed and acceleration, and
safety combined with low price.
Standard,' Sports ' and `Special'

models-you will find the whole
1927 range illustrated and described
in every detail in the great Rudge
Book of the Road. Filled with the
magic and romance of the road,
packed with interest and useful
information - never before has
such a book been published, and
offered free to every motor -cyclist I
Your local Rudge dealer has n
copy waiting for you!

GET YOUR COPY TO -DAY
OF THE

RUDGE BOOK OF THE ROAD:
RUDGE-WHITWORTH LTD. NO. 7 COVENTRY - AGENTS IN ALL TOWNS
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APPARATUS TESTED.
(Continued from page 354.)

0.1 ; impedance, 14,000 ohms ; amplifica-
tion factor, 13. Price 14s.

This ,makes a good general - purpose
valve. It functions well in detector posi-
tions and in L.F.- stages where choke or
transformer coupling are used. In most
H.F. circuits we also obtained good results
with this valve.

Type D.E.P.410. Fil. volts, 4 ; fil. amps.,
0.1; impedance, 6,250 ohms; amplifi-
cation factor, 6'25. Price 18s. 6d.

This is a power valve designed for last
stage work. It will handle sufficient energy
to operate a fairly large loud speaker. In
our opinion, it is the outstanding valve in
this new Marconi group-perhaps for the
reason that its performance is more spec-
tacular. Certain it is that whereas a major
fault in en H.F. valve may merely cause a
slight loss of sensitivity, but a minor fault
in -a " last stager " can make itself heard !
Anyway, we tested this D.E.P. on the end
of a Det.-2 -L.F., and the result was a
fairly hefty volume, together with an
excellent quality of  reproduction. One
may require a 6 -volt super -power to cope
with extremes in the way of inputs, but for
average loud -speaker work in the case of
the average amateur a valve such as the
D.E.P. is infinitely more economical and
should prove entirely satisfactory.

These new Marconi 4-volters are as
cleanly made as all their dozens of prede-
cessors and in appearance and perform-
ance are well worthy of the name they
carry.

A TRANSFORMER FOR MAINS UNITS.
Mr. W. Hamilton Wilson, of 125-127,

Red Lion Road, Tolworth, Surbiton,
Surrey, recently sent us one of his Type
T.R.1 transformers, which is designed for
eliminators supplying current either to
receivers or small -power transmitters. The
primary winding is arranged in two halves,
which can be connected in parallel for an
input of 100 to 125 volts, or in series for
voltages between 200 and 250 volts. It
will take currents of anything between
50 and 100 cycles. Following are its output
ratings :

L.T. 7 volts, 1.6 amperes ; H.T. 120-0-120
volts (using centre tap), 50 milliamperes.

We gave the transformer a very careful
series of tests-we always spend several
hours on such components, realising the
necessity for absolute reliability where
anything that is used with mains is in
question. We had the transformer on fairly
high voltage mains-i.e. 240 volts-and we
found that it would
run for several hours
with an output (L.T.)
as high as 6 amps.
without undue heat-
ing. It was run for
one hour at 10 amps.
without showing any
ill effects. A filament
winding short circuit
test was carried out at
15 amps. and the T.R.1
safely negotiated it.
Hooked up in an H.T.
elinainating circuit we
found this transformer
absolutely silent in

operation. In fact2its performance in every
way was well above the average.

It is a very sturdily built transformer, as
it is hardly necessary to add, and the
designer has apparently paid commendable
respect to that very essential margin of
safety. We have only two small criticisms
to make, and these are regarding small
points which could easily be modified
without affecting the instrument's general
design. The angle brackets provided for
mounting purposes might be arranged to
come level with the bottom of the core
stampings to facilitate fixing operations,
and the ebonite terminal strip could easily
be enlarged to provide more space for the
nine terminals, which at present are just
a trifle crowded.

However, as we said before, these are
minor details, and do not detract greatly
from the general excellence of the transformer
-certainy not from its efficiency in opera-
tion. The price of the T.R.1 is £1 17s. 6d,

A four -valve receiver made and presented to the Letchworth Hospital by the
Bowyer -Lowe Co., Ltd.

Save One and
Sixpence per

Valve
Beyond the Detector stage, to pay
more than 1/3 for the valve holders
is extravagance. The belief that
"shock absorbing" devices are PRICE 1/3 each
necessary in every stage is a definitely
exploded fallacy. For H.F. and L.F.
stages there is nothing better than the new Ashley Valve Holder.
Constructed throughout of genuine bakelite and non-oxydising metal, the valve
sockets are surrounded by air throughout 9o% of their length. Sockets and
connections are stamped complete out of one piece, provision being made for
wiring to terminals or soldering to tags. Moreover, a special safety groove is
provided to ensure the valve legs engaging with the corresponding sockets.

STANDARD VALUE RESISTANCES
Exhaustive tests by the
National Physical and
other world famous
laboratories have pro-
duced highly satisfactory
reports. Each Resistance
on completion is subjected
to a prolonged ordeal
during which it is under
pressure at a minimum of
23o volts.
Guaranteed accurate within ten
per cent. Superior to wire wound.
Differs in construction from all
others.

If your dealer cannot supply
we send post free.

Ashley Wireless Telephone Co. ( 1925) Ltd.
Finch Place, London Road, Liverpool

PRICE 2/6 each
(with clips)

50,000 ohms to 1 megohns.

BEST FOR ANY SET
One Heavy Duty H.T. Battery is more econo-

mical than a number of cheap, small
batteries.

Under any circumstances, no matter if your set
is small or large-one valve or multivalve,
big batteries are cheaper in the long run.
Furthermore, they positively give better
reception.

But don't buy a heavy duty battery without
investigation. Get an unbiased opinion.
Write to the editor of your usual radio
paper and ask his verdict on

High Capacity Batteries versus
Low Capacity- Batteries.

DO IT NOW I
It is cheaper to buy the best-and
the best are

Columbia
High Capacity and "Layerbilt"

RADIO BATTERIES
OBTAINABLE OF ANY GOOD DEALER

Advt. of J. R. Morris, 15, Kingsusy, W.C.
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Patented. The S.L.F.

J.B. CONDENSERS
For Short -Wave Receivers.
"A really magnificent little piece of work."

"POPULAR WIRELESS," after testing our '00015 mid. S.L.F. Condensers,
describes them as

" A really magnificent little piece of work."
The experts of the WILLARD RADIO VALVE CO. realising that the same
perfection of design, coostruction end finish is embodied in all our model:,
recommend them tor the famous

P.M. Circuits in " Radio for the Million."
Prices, complete with 4 -in. Bakelite Dial

The J B. S.L.F., '00015 mfd. . . 10/-
The J.B True Tuning S.L.F. (Slow motion) .0.0015 mid. .. 5/ -
The J.B. Square Law, '0001 mfd. 8/3

Full particulars of the complae range of J.B. Condensers on application.

j8.POLAND ST-OXFORD ST
LONDON - W I

CUT down the valve
replacement expense A?,
in your Radio Set.

Here is a Dull Emitter
Valve that costs little
because millions use it, but
so carefully is it manu-
factured that it carries a
guarantee of good work-
manship and a reputation
of sterling service.
Try it next time.

VOLT POWER VALVE 8, 6

If your Dealer cannot'
istiPply send P.O. 4/11
1 Post Free.

r-S0` IWS.
UarepLotse '-

GERRARD 7414

*

Radio import"Continental
8Spital Sq,Bishopsgate,LondonE(1 f?

THE LATEST
POLAR COMPONENT

kl)LAR NEUTRALISING
CONDENSER

This newest of POLAR
Components is de-
signed, tested and
proved to fulfil the
following essential
functions absolutely

necessary to a perfect NEUTRAL-
ISING CONDENSER.

(a) It is capable of minute adjustment.
(b) Is entirely proof against short circuit.
(c) Has low minimum capacity.
(d) Is well insulated against H.F. leakage.
(e) All adjustments are capable of per-

manent setting.
Other features are (1) Single Hole panel
fixing or baseboard mount. (2) Entirely
enclosed, freedom from dust and damp, etc.
(3) Push-pull and turning motion, giving
coarse and fine adjustment (4) It is fitted
with a lock nut so that a fine setting can be
protected against possibility of disturbance.

PRICE
POLAR Products are GUARANTEED.
Call at the nearest Polar Service Agent
or any high-class Radio Dealer and
examine this Polar Component. Then

buy and be certain.

Radio Communication Co., Ltd
BARNES, LONDON, S.W.13. MANCHESTER.__ GLASGOW

(A. &
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bright & dull
emitter valves

There are two windings
on- this one Rheostat-
one of a 6 ohm3 resist-
ance with a continua-
tion, on to a 30 ohm
strip winding. This has
been specially made to
meet the demand for a
thoroughly reliable Rheo-
stat covering needs of
both bright and dull emit-
ter valves. The resistance
wire is wound on hard
fibre strip under great
tension and is immune
from damage. The
popular one -hole fixing
method is provided and
the terminals are con-
veniently placed. Con-
tact arm has a 'smooth
silky action. All metal
parts nickel plated.
Complete with ebonite
combined knob and dial.

lILe PEERLESS
DUAL RHEOSTAT

PRICE 319 EACH

From all dealers or direct iron.-

(Yhe ne*rd
Electrical frkidio Co La
22, Campbell Road, Bedford.
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stemmed and addressed envelope must be rent with
every article. All enquiries concerning advertising
rates, etc., to be addressed to the Sole Agents. Messrs.
John H. Lile. Ltd., 4, Ludgate Circus, London, E.C.4.

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

Readers' letters dealing with patent questions, if sent
to the Editor, will te forwarded to our own patent
advisers, where every facility and help will be afforded
to readers. The envelope should be clearly marked :
" Paten! advice."

( uest ony
Alt wens/

HALE CIRCUIT WITH L.F. ADDED.
" Julies " (Cannock, Staffs).-" Where can

I get a diagram of the famous Hale circuit,
with an L.F. valve added to make it a two-
valver ? "

A circuit of this kind was published in " P.W."
under the title of "The Guaranteed Relies."
Although the back number containing full details is
now out of print, the circuit has been issued in Blue-
print form in the " 1'.W." Sixpenny Blueprint Series.
Application should be made to the Technical
Query Dept., rOPUIAR WIRELESS, The Fleetway
House, Farringdon Street, London, E.C.4.

The Blueprint in question is No. 22 and besides
the fee of 6d., a stamped addressed envelope should
be enclosed.

THE R7 CRYSTAL SET.
P. L. S. (Aylesbury, Bucks).-" In _making

up the R7 Crystal Set (that was described in
' P.W.' No 253, April 9th issue) I am up
against a little difficulty with the coil. On
page 264 it says the second coil (70 turns) laps
over the first coil (32 turns). Does this mean
that a part of this second coil is wound on to

the Pirtoid former itself, and then is continued
over the top of the 32 -turn coil, viz., part of
the second coil on the former and part on the
wooden separators ? "

Yes,. The large coil is sound partly on the tube
and partly on the separators, the winding being done
all in one direction.

The _number of turns which are respectively on
the former and on the separators is not at all critical,
provided the total number for the coil is 70 turns.

A ROUGH "SMOOTHING " UNIT.
F. E. (Leatherhead, Surrey).-" I can hear

the hum on an H.T. eliminator that I have
fitted, and have been told that an extra choke
and condenser would cure this. Where shouldtheseibe inserted in circuit 1 "

If either of the H.T. main leads has no choke, the
new one should be inserted hi this lead. The extra
comlenser should be tried at different points, one side
going to the negative lead and the other to the posi-
tive. If you do not get rid of the hum, send a zketch
of your present arrangement to the Query Depart-

criticism. Full details of the
charge, etc., can be obtained upon application (See

COILS AS CHOKES.
P. E. (Havant, Hants).-" I need a 300 -turn

coil for some experiments that I 'am carrying
out with a Reinartz reaction set, and instead
of a 300 -turn coil I have only got a 200-tUrn
and a 100 -turn coil. If I add these in series
with one another will they do instead of the
larger single coil ? "

Yes, they WI] do quite well, but you must remem-
ber when connecting them together that if there is a
coupling effect between the coils, because they are
placed sufficiently near to one another for magnetic
interaction to take place, this. " mutual inductance."
as it is called, will have to be taken into account.

Thus, if one coil is so placed relative to the other
that the effective inductance is increased, you will
get the turn -values added together, but if not the
effect of the second colt will tend to cancel out the
inductance of the first coil.

You can therefore either connect them in series and
keep them so far apart that there is no coupling
whatever between them; or let them interact and
then experiment as to the correct connection for
maximum inductance by reversing the leads that. go
to one of the coils.

CONNECTIONS FOR A STAGE OF H.F.
' H. R. A. (Evesharn).-" I have a Det. and
L.F. receiver built from the P.W.' Blue Print
No. 11, and I should like to add a stage of high -
frequency amplification to this for long dis-
tance reception. I have the following parts
on hand which I should like to use : 1 .0005
variable condenser ; one each 35, 50, 60
(centre -tapped), 75, 100, and 500 coils; 1 valve
holder ; 1 rheostat ; 1 single coil holder ; 1

2 -way coil holder ; various fixed condensers,
etc. Are any other parts required, and what
are the point-to-point connections, in words "

You have all the parts that are necessary with the
exception of a neutralising condenser. When this
has been obtained, connect up as follows :

Aerial to one side of the " fixed " coil in the two-way
coil holder, and earth to the other side. The variable
'condenser is connected across the " moving " coil in
the two-way coil holder, and one set of its vanes is con-
nected to the grid socket of the valve holder, the
connection from the_other set going to the neutralising
condenser. The other side- of the neutralising con-
denser connects to the plate socket of the valve holder,
to one side of the single coil holder, and to a '0003
fixed condenser. -

The remaining side of the single coil holder goes to
ILT. positive. The remaining sid, of the '0003 fixed

(Continued on paje
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To Introduce TWO NEW BATTERIES

SIEMENS BROTHERS & CO., LTD.
WOOLWICH, S.E. 18

with 50 YEARS' experience of BATTERY MANUFACTURE

are now placing on the market

TWO SPECIAL RADIO BATTERIES
to compete with the cheap batteries now being imported

E 60 at 9f6
EIMEN 100 at 1 516

Give BRITISH MAKE the PREFERENCE and help to RELIEVE UNEMPLOYMENT
Obtainable from all Dealers.

0.1,0401,40Now,0040,4"..0.40403.

otAt4t4P
Rs EICOrm4c,

Be sure you ask for
11) 1AT

WIRELESS I
BROWNIE WIRELESS COMPANY (G.B.) LIMITE:1)

`NELSON STREET WORKS, MORNINGTON CRESCENT. N W.Ir

? ? ? ? ? ? ? ? ? ? ? ? ?

7

?

iiGIST -r

3 inches diameter to
;nude of wings. Prices

6 In lengths (postage 9d.)
4 ngt 2'- (post ace 6d.)
3 in. hingths 1/6 (postage6d.)

Vp to 36 in. lengths.Write for List " C."
THE BRITISH EBONITE
COMPANY, LIMITED,
Hanwell, London, W.7

?cudra kteed free front surface leakage.
1 tcg,ite Rods, Tubes and Sheets. Panels

? ? ? ? ? ? ? ? ? '7 '7

WHY, OH
-use any other when you
can have the original world-
famous LOW -LOSS

FORMER

BURNT OUT?
Never mind. Pack it up and send it to
us together with remittance and
we will return it as good as new.
ALL TYPES OF VALVES
REPAIRED AT HALF LIST
PRICES (Minimum Charge 5/.)
'Wee°, S.P.'s and low capacity types nut
repairable. Minimum D.E. current 0'15
amp. when repaired.
SATISFACTION GUARANTEED OR

MONEY REFUNDED.

VALCO
LTD., Dept. P.W., 'robot
Grove,WIMBLEDON, S.W.I9
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FOR FULL LISTS
SEE OUR ADVTS. IN
POPULAR WIRELESS
March 26th, April 2nd,

April 9th.

THIS MAGNIFICEnT
2 -VALVE SET

(D. and L.P.) as shown, in
Handsome American Type
Cabinet, 12 by 8 Panel.

ALL PARTS ENCLOSED. EBONITE. GRADE A.
COMPLETE WITH ALL Stock sizes, 6 x 6 and 7 x
ACCESSORIES 5, 1/3; 8 x 6, 1/6; 9 a 6,
AS SHOWN 14 1 9 6 1/9; 10 x 8, 2/9; 12 x 6,

Marconi 1,e Paid. , 2/9; 12 x 8, 3/6. 12 x 9,
Carriage ani Packing, 4/-1 14 a 7. 4113. ALSO

CUT TO SIZE while you
SETTAXOPANIDLY 451 at0 3/16th; and id. s

for j". Special cheap panels

wait Id. perincheq.q.
inch

PORNO or FINSTON for Crystal Sets.
4.T. Basin-HES. No cheapS.L.F. CONDENSERS and nasty batteries sold
here, only highest quality
at lowest prices. A dico
(Trade teat award beet
given) 60-v., 6/11; 100-v.,
12/11 nett; the new 66-v.
Eveready, 916; Crown
" Polo," 60-v., 613; 100-v
10/11; good quality "K,60-v., 5/11; 100-v., 9)6:
Ifellesen's, 66-v., 12'6:
99-v.: 211.; Siemens. 60 &
100-v. stocked: 1/5 L.T.
Hellesen's, 2/6; Adica,
1/8, 2/.: B.T.H 2, :
Flag, 2/-; Columbia, 2/2.
4I -volts L.T Super-slze
Hellesen, 10/6. Flash
lamp Adic0, 4ftd. each;
4/3 doz. A well-known 6.1
line, 3 for 1/3. No cheap
rubbish sold !
CABINETS. - American type,
solid polished hinged Ild and
baseboard. 8 in. x 6 in. a 71n.
deep, 8/11; 10 in. z 8 In. a 8 In..
8/11; 1210. a 81n. a 8 in.
10/8 and 12/8; 141n. a 71n.
13/8; 1810. a 81n., 18/11
Belling Lee Terminals

stocked.
HEADPHONE CORDS.
Good quality, 1/3, 1/6.

With Loud Speaker Cords, 1/9.
1/ extra. 4 -way Battery Leads, a/:

7 -way, 3/6.
RADIO MICRO. GEARED COIL STANDS

(Guaranteed genuine.) for panel or baseboard.
3.5-v.- .06-a., (LP.  5/11, Varkaus designs. 2/3;'2/6:
1.8-v. .2-a., G.P. 5/11;2/11, 3)3, 3/6, 3/11, 4/6,
3.5.v. .1.a., Power... 91615/3, 5/6. Also back of

panel from 2/11. All
Post 1/. each per valve. ebonite and best quality.
ACCUMULATORS. Only need seeing. Penton,

2-v. 40, 7/11; 2-v. 60, Newey, G.E.C., Lotus,
9/6; 2-v. 80, 12/6; 2-v. Polar stocked.
100, 14/8; 4-v. 40, 13/11; RED & BLACK Wander
4-v. 60, 17/11; 4-v..80, Plugs, 2d. & 3d. pr.23/6; 6-v. 60, WS; 6-v. Spades, 3d. pr. Pins, 2d.80, 35/6. ALSO another pr. Plug & Socket, 3d,
good make, 1/6 extra on Clix Wander Plugs, 2d.each of above. Post 11.each. Igranic, 3d.

GAMBRELL COILS. COIL PLUGS. - Ebonite
a2 4/10, a 4/10, A 5/., on Base, 61d., 7Id. Lotus
131 5/3, B 5/6, C 5/9, D Sd. Burns Jones, 1/9.
6/3, El 6/9, E 7/9, F 13/6, Low Loss, SId. Panel,
G 10/-. Centre -tapped coils, Sid. Various stocked.

Cid. extra.

dial and knob 7'6

CALLER'S COLUMN

NOT SENT BY POST.

AERIALS. -100 ft. 7/22
Hard drawn, 1/11. Extra
heavy, 2/2. Phosphor 49

LIST FOR CARD. strands, 1/-. Electron
stocked. Special INDOOR.
Aerials, phosphor, with

LOOK OUT FOR rubber rings (12
ebonite separators and

OUR DOUBLE - PACE strands), total 100 ft. 4/6.
ON APRIL

30TH.,?.V., 2/6. Rubber Lead-in,
ighest quality, 10 yds.

1/.; 10 yds. 1/3; 10 yds.
DON'T FORGE'l fivzln Flex

(best), 6 yds. 1051.; 12We are stockists of
Lissen, McMichael. yds. 1/6; 30 yds. 4/, Ins.
Ferranti, Hooke, 2 for lid. Egg In

sulators, 2 for lid. Ins.Mull a r d, Utility.'Staples,4 a ld.Eart Tubes,Brandes, Benjamin, Copper, extra value, 2/3.Lotus, Lissen, B.T.H., Climax, 5/- (also at 2/6).Lewcos, Varley, oam-.SWITCHES. -On pores-brell, T.C.C.,fain, DPDT, 1/3; SPOT," -  - 108d. Superior articles.Lee, Eureka, X
Bowyer -Lowe, " R.I., Nickel, Panel, EboniteWatmel, Tinston, Edi-
son Bell, Graham handle, DPDT, 1/8; SPOT,anl, 9Id.
Farish, NeweY, and 3. Push All Lisd sensPul stocked.Brunet, C.A.V., Tele-. TERMINALS. Etc. -Ne59er.tunken, Nickel W.O., 'Phone, Pillar,G.E.C., DI a gnurn.., doz.; 3 for 4d. BrassForm°, Iffranic, and 10. doz.; 1d. each.All Components. Nickel valve Legs 2 farSets of parts for Radian° 3, lid. Stop Pins, if a ad.M.C.3, Ediswan, Three-
some, SOIndy eta in

Tags, 6 Id Solder -some, 3d. doz. Ormond Nuts,LISTS /1/1/ Posic I 1:11 2d., doz. Washers, 12 a
Id. 2 and 4 B.A. Rod, 3d.
ft. Only the best sold here.
Screw Spades, 2 for lid.
Pins do. Valve Pins, 2 a Id.
PERMANENT DETEC-
TORS.-Liberty, 3/6. Red
Diamond (a topper),
Lion Micro, latest, cannot
be equalled, 2/6. Brownie,
3/-

.Enclosed Kay Ray, 1/-, 1/3.
Service Micrometer, with
crystal, 2/9. Burndept,
4/-. Mic Met, 418.

With handsom
TRIOLITE

By Post 7/11.
ANOTHER GOOD MODEL
S.L.F., with 4 -inch Dial.

'0003 & '0005, each 5/11
By post, 6/5.

LOW LOSS SQUARE LAW

.0003 and

till 1 each.

By Post 5/1/

GAMBREL!. CENTRE -
TAPPED COILS.

Dr. Nesper De -LuxeJunior, 25/11. Dr.
Ls C., 8/-, 5XX, 813. Nesper De.Luxe Senior,
60X, ; 250X, 4,0CIO ohm Loud Speakers,

351..

K. RAYMOND
27 41Se 2Set, LISLELEICESTER SQ., W.C.2
Hours: 9.15 to 7.45 Back of Daly's Theatre
Saturday: 9 to 8.45 Nearest Tube, Leicester Square
Sunday: 11 to 1 'Phone: Gerrard 4637

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 358.)

condenser goes to the aerial terininal of your present
set, which preferably should have its grid leak return
going to L.T. positive.

The L.T. connections are made by connecting an
L.T. negative terminal to one filament socket on the
valve holder, and to the centre tapping of the grid
coil, which will be placed in the moving holder of the
two-way coil holder.

The remaining filament socket of the valve holder
is joined to the rheostat, and the remaining side of the
rheostat to L.T.positive.

A 35 -turn coil is placed in the fixed coil of the two-
way coil holder, the centre -tapped coil in the moving,
and the 500 -turn coil in the single coil holder. (This
latter coil is utilised as an H.F. choke).

There is no need to re -adjust the coupling between
the aperiodic aerial coil (35 or so turns) and its neigh-
bounng grid coil, as once a good adjustment has been
found it may remain fixed constantly.

The same batteries may be used for the H.F. unit
as for the main set.

REVERSED REACTION.
" PuzzLED " (Chester -le -Street, Co. Dur-

ham).-" I have made a one -valve set from a
diagram given to me by a friend. His own set
works perfectly, but although mine is exactly
like it, same size panel, same positions for
wires, etc., I find I cannot get any reaction.
In fact, the closer the two coils are together
the weaker is the programme. How can this
be accounted for, remembering that I am using
practically everything the same as on the other

El1111111111111111111111111111191111H11111111111111111111111i1111111111111K:

THE TECHNICAL
QUERY DEPARTMENT

Is Your Set "Going Good " ?
Perhaps some mysterious- noise has
appeared and is spoiling your radio
reception ?-Or one of the batteries
seems to run down much faster than
formerly ?-Or you want a Blue Print ?
Whatever your radio problem may be,
remember that the Technical Query.
Department is thoroughly equipped to
assist our readers, and offers an un-
rivalled service.

Full details, including a revised scale of
charges, can be obtained direct from
the Technical Query Dept., " Popular
Wireless," Fleetway House, Farringdon
Street, London, E.C.4.

A postcard will do : On receipt of this an
Application Form will be sent to you,
free and post free, immediately.. This
application will place you under no
obligation whatever, but having the
form you will know exactly what in-
formation we require to have before us in
order completely to solve your problems.

.:7111111111111illffIlliiiiMill6111111119!1!!!!!fififf(1111111111,111111111G

set, the only difference being the variable con-
denser and the coils, which are of different
make but have similar turn -numbers ? "

- Evidently one of the coils that you are using is
wound in a direction opposite to that in your friend's
set. Reverse the two wires that go to your reaction
Coil holder, and you should get full reaction results.

FUSE IN THE H.T. LEAD.
C. B. W. (Aylesbury, Rucks).-" Having

burnt out a brand new ,valve owing to acciden-
tally dropping a coil into the set, I should like
to provide some kind of safety fuse^ to prevent
this ever happening again. The valve should
only take -15 amps. is there any little simple
thing that. II myself -can fit that will act as a
safeguard. so* that excessive current does not
flow in the event of too Mitch voltage being
applied ? "

Quite a good safety fuse is afforded by the ordinary
" pea -lamp." Connect. this to the H.T. battery

(Continued on Page 362.)

2 -VALVE
LOUD SPEAKER BARGAIN.

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, includtag Daventry.
THE CABINET NM beautifully polished Oak, &
all components are of the highest quality. Dull
Emitter Valves with patent valve holders, Se.; H.T.
Battery, 2 -volt accumulator and complete Aerial
Outfit. LOUD SPEAKER of exclusive design
with unique magnetic system and £7:27,6
improved mica diaphragm. Pelee
TERMS i Our Bargain Of
Price Is for deferred pay. Proved
merits. Send 10/8 now, & offlotency
complete purchase In 14
monthly payments of 1018
If you wish to pay cash, I
per cent discount is allowed
Catalogue Post Free.
Up to -date Crystal & Valve
sets at keenest prices.

Craves Ltd. Sheffield
Fullest

APProvoi

A NEW REPAIR SERVICE
.1. Transformers, 5/.; 'Phones, 5/.; Speakers.

5/-. Re -magnetising and adjusting,
Postage extra. xid. brings list.-ETON REPAIR
SERVICE, 46, St. Mary's Road, Layton, E.10.

0010
Inches

7 X 5, 1/-
7 x 6,1/8
8 X 6,1/4

10 x 8,2/1
10 x 9,2/4
12x 10,3'-
14 x 12, 4'-
16 X 8,3 2
16 x 9, 3.6

PANELS

Inches
6 X 6, 1/-
8 X 5,1/2
9 X 6,1/7

11 x 8,2/3
12 x 8,2/8
12 x 9,2/10
14 x 10, 3/5

in. thick
Post Free.

Money back guarantee that each and all Panels are
free from surface leakage. Meager test Infinity,
C.dlers cut any sire. Quotations by post or 'phone Der ben.
well 7853. Samples and prices post free to the Trade.

CROXSONIA CO., 10, South St., MOORGATE, E.C.2.

WET BATTERY PARTS DIRECT TO PUBLIC
COMPLETE CELLS, INCLUDING TREBLE CAPACITY
SACKS, 4/3 per doz. Sample cell, 6d. Order,. above
two doz. post free.-DIRECT BATTERY CO., Belle Vue
Avenue, Belle Vue Road, LEEDS.

WE TRUST YOU
You only remit a trifling deposit in advance and
ride a Mead " Marvel " 400A Cycle one month.
Afterwards you pay balance in small monthly
instalments. Packed FREE ant carriage paid
 MARVEL" 400-64 195. 84. CASH..

Satisfaction guaranteed or money refunded.
Fact ry -soiled cycles CHEAP. Accessories
and Tyres at popular prices. Write TO -DAY
for illustrated Catalogue of 28 new season's
models, also special offer of sample cycle.

CYCLE CO., Inc. (Dept. B. 7 64)
SPARKBROOK, BIRMINGHAM
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/ AUTO -CHOKE
(Illustrated on right.)

A famous " Watmel " product. Coils
wound in special manner with over a
mile of wire. Transformer volume
with Choke purity. Totally enclosed
winding. Splendid finish. Complete
with fixed condenser and
resistance mounted .. 1816

HY. CHOKE
(Illuctrated on left.)

Double silk -covered wire, wound in four
accurately balanced sections. Ensures
required constant impedance, very low
capacity, small external field. Trans-
parent case. Ebonite base. A British
product, well up to the " Watinel " 7'6Standard.. ..

TAPPED L.F. CHOKE
Same in appearance and method of
winding as Auto Choke, but without
Condenser and Grid Leak. Winding con-
nected to three terminals, giving

1516three wiring combinations ..

Fr.on your dealer or direct from-

THE WATMEL WIRELESS CO., LTD.,
332a, Goswell Rd., London,E.C.1
Laws, Yorks, and Cheshire Representative:
Mr. J. B. LEVEE, 23, Hartley Street, Leyenshulme, Manchester.

Telephone: 474 Heaton Moor.

CONDENSERCONDENSERFpsk
with EboniteEnds
and 4 -in. Trolite
d i a I, .0005 5;9;
0003,5/6. Vernier
Dial 1/6 extra.

RELIABILITY\ RELIABILITY\\ WIRELESS GUIDE
,,, Fend for New Edition No. 9A.

It's FREE. Packed full of good,\i things at keen prices for
S Wireless Constructors.

Trade F:nauiries Solicited.

';- S.Iff H T Alf /.. 0 R & Co
hk,',. 4 ' RA D I O H O USE
...... AGAUL AY ST HUDDERSFIELD

RELIABILITY
LOUD

0

SPEAKER
FLARE

10iand n.PAlBASE
22 in.
length

excluding
Base 7,6
This Flare
is Compo-

sition.
Flare 10 '-

Base 3, -
12in.

SPECIMEN RELIABILITY VALUES
ANTI-

VIBRATING
LOW LOSS

BASE BOARD
VALVE

HOLDER
ts... 1

C.) 1

'' ,- s.
1

Inc
.....1!
i

Price '1:-.

For
Width
Oak

Mahogany

WIRELESS
CABINETS

-___

Panels Tin.
Sin.Ringed

12 in. 1/-, Ilin.,
17/6, 18 in. 19/6.

1/- extra.

high
Lid

RELIABILITY
GANG CONDENSERS

1
.- --

-, ,
gik-

dinii....,...=---" ,:,
Two Gang, '0005 mfd. 18/
Three Gang, '0005 mid. 25/-

NON-REVE US I BLE
TELEPHONE

PLUG

' -2) With
0, I 1 Ins a-

Intel
vl Sockets

Price VS

RELIABILITY
CONDENSERS

Mids.
25,
.5,

I

s

Mansbridge
Type.

1/01 mfg.
1/9 2 mfs.

2/6
3/6

MULTI-
BORER

for EBONITE
A Simple
and Effective

Tool.
Drills 1.-,'',

e",

" 1/6
Drill only.
i" sh ask,

9d,

BACK OF
COIL HOLDER

'
1 -Hole Fixing

PANEL

. t

0
3/ 3

D.P.D.T. ANTI -
CAPACITY

SWITCH -...

4,10. <V0.4
nreAt 1 

0 i
1 -hole llxing. Off
position. Self
cleaning s'; /
contacts wk,

SMALL PUSH-
PULL SWITCH

a I

Price 10d.

-.vat,.
i /0

/
INSULATOR

and
BRACKET

'ff-.1-"

Type

I COIL
0 FORMER

GAL.

46
pin

sY

POLARITY
INDICATOR

ixr., Indicates
i A.C. or

AYE
IL 1 Polarity

D.C.
Immedi-
ately
Price 3:6

ALL
TOGGLE

SWITCH
ating

ser.

EBONITE

indic-
on and off

0
1 /3

--
SPECIALITY Ex'
perimenters' Par-
els, Post Paid 5/6

ORDERS VALUE 5/6 carriage Paid.
Under 5 6, 20. per 1ff- for packing, etc. Price

CENTROID
Wireless Components

Screened Coils
Each

C5BA 250-550 Split Primary Aerial Coil 8 6
C5DA 1000-2500 8; 6

C5BT 250-550 Transformer 10/.
C5DT 1000-2500
C6B 250-550 Secondary . 10/-
C6D 1000-2500 a 12
C3B 250-550 Reinartz Coils . . 10
C3D 1000-2500 12`-
elliPrices include complete screened coil and base.

An entirely new and original method of using screened coils.
CENTROID lead-in and earthing switch - 4/- each
CENTROID slow-motion dial

CONDENSERS
Die Cast. Low Loss. Square Law

SINGLE - - - 10 - each
DUAL - - 21
TWO GANG -22'-
THREE - - 3 3

Two and three gang are fitted with additional
balancing condensers.

Obtainable through dealers
or direct from manufacturers

The Camden Engineering Co., Ltd.
Bayham Place, Camden Town, N.W.1

3/ t8

ilanwimi   ansoN   toromma on DE  lois  imam  Bloommti

VALVES REPAIRED
EQUAL TO NEW

SATISFACTION GUARANTEED by

LUSTROLUX LTD.
Valve Manufacturers and Repairers

Lowerhouse Mills
WEST BOLLINGTON,MACCLESFIELD

Fil II

1

D.E., 7/. ; B.E., 4/6 ; POWER VALVES. 8 6
CASH WITH ORDER OR C.O.D. PROMPT DELIVERY,
LUSTROLUX VALVES FOR ALL PURPOSES
SEND FOR PARTICULARS OF OUR R.C. VALVES n

fornommi as nonninu a moninnu a nom a n moon a  mama u onotion;

"POPULAR WIRELESS
ADVERTISEMENT RATES
Whole Page £40 Quarter Page £ 10
Half Page £20 Eighth Page £5
Narrow Column Advts. (3.cols. to page) per inch 30/ -
Minimum Space accepted - - - - half inch 15/ -
NO SERIES DISCOUNTS. ALL COPY AND BLOCKS MUST BE IN
ADVERTISEMENT COPY SUB- HAND 11 DAYS BEFORE DATE
JECT TO EDITORIAL APPROVAL OF ISSUE TO ENSURE PROOFS

ALL communications respecting advertising must be ramie to :-

JOHN H. LILE, Ltd., 4, Ludgate Circus, London, E.C.4
'Phone: CITY 7261.
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THE DIX-ONEMETER
THE HIGHEST GRADE RADIO TESTER.

The- Dix -Odometer is now the acknowledged Radio
Standard. Why? Because it is a 55 -Range Instru-
ment of exact precision. Double Scale, Mirror, Edge
neeClie. Front zero. adj. and 50,000 ohms per 100
volt. Reads 20 micro to 20 amps. 2 milli to 2,000
volts, and measures 50 ohms to 50 megohms with
case. Low price. High value.

INSTRUMENT, 55/-. MULTIPLIERS. 6/6 each.
Radio Test Dant:let Free. Dominion Agents Wanted.

Capacity Meters, £13. Wheatstone Bridges, 45/-.
Micro Calvos and Shunts, 60/-. Res. Boxes, 17/6
to 40/-. Hydrometers, 1/6. Weston Relays, 201-,
and Remote Switches, 15/, Transmitting Sets and
Wavemeters, E2. Loewe Triple Valves, Hornless
Violins Loud Speakers, 25/-. Hear Easy Phone
Pads,6d.pair. Send 4d. for our new Spring' Catalogue.

ELEGTRADIX RADIOS,
218. Upper Thames Street, London, 5.0.4. ra,ro A

Eleven
Blue Prints

for 6d !
The " Best Way " Pictorial
Blue Prints book consists of
an up-to-date and compre-
hensive range of blue print
diagrams drawn in a simpli-
fied pictorial style so that
the amateur constructor can-
not possibly go wrong when
building up a set on the
lines of any of the circuits
with which the book deals.
There are II circuits in all.

Buy a copy to -day.

`BEST WAIT

PICTORIAL

BLUE PRINTS
6D. At all Newsagents, etc.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 360.)

negative plug, and it will burn out if there is a sudden
surge of current due to excessive voltage. Its resist -
arm is less than 20 ohms, so It has no noticeable
effect upon the operation of the set, and if accident-
ally burnt out the cost of replacement is but a small
fmction of that of a valve.

TAPPED COIL FOR WAVE -TRAP.
F. H. M. (Leyton, E.10).-" In POPULAR

WIRELESS, 19/3/27, there is a reply to ICNORA-
mus (B, ham) to the effect that a centre -
tapped coil in the aerial will cut out the local
station. My coils are 35 and 100 and, like
your correspondent, I get on my one-valver
the local stations over more than half the
dial. Will you please be so good as to inform
me what value the tapped coil should be, also
value required when using a tapped coil for
your two -valve circuit (1 Det. and 1 L.F.).
I have made several inquiries locally, but can
get no satisfaction."

The new method of connecting will not affect
the electrical characteristics of the circuit, so the
coils will be the same as formerly.

Instead, however, of a 35 coil for the aerial, we
should be inclined to use a 40 -turn coil, as this
gives superior results under nearly all aerial Condi-
tions. You will have no difficulty in getting a 40 -
turn centre tapped coil, and this size should do for
the two -valve set as well. The only noticeable
difference in tuning will be an alteration in the con-
denser setting, and, of course, an increase in selectivity.

Incidentally, it is noted that you are using a 100 -
turn coil for reaction, and this is an 'unusually large
size, denoting low efficiency in some other part of
the circuit.

Possibly you have insufficient H.T. If you have
never tried the effect of reversing the leads to the
L.T. battery, we recommend you to try this also,
as it may tend to remove damping of the grid circuits,
caused by the present conditions.

DRILLING AND TAPPING SIZES.
S. M. T. (Northampton).-" What are the

tapping and clearance sizes corresponding
with 2 B.A. and 4 B.A. drills ? "

For a 2 B.A. use a 25 tapping and 12 clearance -
For 4 B.A., 33 tapping and 27 clearance.

WHAT SIZE OF ACCUMULATOR ?
E. T. (Brighton)." For over a year

I have run a one -valve set, and now I am
changing over to a three-valver, H.F., Dot. and
L.F. My present accumulator lasts nicely
for the 6 volt '25 amp. valve, but for economy's
sake r am thinking of going in for valves that
take only '1 amp, instead of .25 amp.

I particularly want to reduce charging
troubles and cost as far as possible, so would
it be as well to use two -volt valves, -even if it
means buying another accumulator ? "

In the circumstances we should use two -volt valves,
which are much more moderate in charging cost,
etc., and which give practically the. same results

valves of the 6 -volt type.
This will mean buying three 2 -volt valves, but

probably there is no need to buy another accumulator.
Your present one is in all probability convertible into
2 -volt units quite easily, and these Would make either
1. //, or 3 two -volt batteries, capable of supplying
current to the three -valve set for sufficiently long
periods.

:We 'should be inclined to ask your electrician
to convert the 6 -volt battery into two separate
2 -volt batteries, one being twice as large as the other -

This larger one will run the three '1 amp, valves
for a longer period than the present battery. runs
one -valve. And when recharging As necessary you
will have quite a useful small accumulator to carry
on with, whilst the other one is at the charging
station.

ADDING AN AMPLIFIER.
" TROUBLED " (Lechlade).-" I have bought

an amplifier (two valves) to add to niy one -
valve set, but find they won't work together.
When I connect up I get .no signals -at all,
but there is a spark on joining up, and the
wires to the accumulator get warm. What is
the matter ? "

You- must not join the amplifier to the set as,
owing to the present internal connections, you

(Continued on next page.)

CONCLUSIVE PROOF
of the High Esteem in which

" ORPHEAN " LOUD - SPEAKERS
are held by the Technical Press.

"Popular Wireless" March 5, rage
40, says : "Tone was found to be well
above the average. due to good.repro-

duction over a wide musical scale. The instrument
renders speech clearly and crisply."

"Wireless Trader" March 12. page 243, says
"The tone was -also good, being mellow, without any
trace of tinniness . An organ transmission was
particularly well rendered."

" Wireless World " March 9, page 292, rays :
"The quality was found to be good and the reproduc-
tion pleasing in tone. Loud signals can be handled and
a sensitive and critical adjustment is easily obtained."

" Wireless Trader" says
"On test, we found that the vol.
unie given by the " Orphean

was somewhat greater than that of our large standard
horn model for a given input, and in this respect the
'Orphean ' is extremely efficient."

"Popular Wireless" says : "Its sensitivity is
assisted by the generous size of the diaphragm adjust-
ment control."

"Wireless World" says "Tested with the small
input obtainable from a two -valve set at a distance of
eve miles from 2 LO, ample volume was obtained."

"Wireless World"
says: "The loud -spea-
ker is of good appear-
ance."

' " Wireless Trader " says: ' The finish is choco-
late brown throughout," and " is extremely well
finished."

" Popular Wireless"- says " The flnish is good,
all the details giving promise of satisfactory service."

FREE TEST All "Orpheus," Loud-
speakers are " Sold by
Test." You can have one

in your own home for 7 days' Free Trial. Just
show this advertisement to your Local Dealer and
ask him to get you one.
"Orphean"Model de Luxe Height 24"Flarel 4' Price 70f-
"OrPhean. Model No 12, Height 21"Flarel2"Price501-

(Representatives for Provincial Districts Required.)
SOLE MANUFACTURERS:

LONDON RADIO MANUFACTURING Co., Ltd.,
Station Road, Merton, London, S.W.I9

Telephone : Wimbledon 2061 and 2062.

TONE

VOLUME

APPEARANCE

Parrs Ad

- EXPERT REPAIRS -
To all kinds of Radio Instruments by experienced workmen.
Phones and Transformers. 5/.. Speakers, 4/6.

All work gtgaranteed as new.
PROVINCIAL READERS-Have you any difficulty
in obtaining components for " P.W." sets ?
We can supply all parts for sets described in this paper,
at usual advertised prices, within 48 hours.
KNIGHT, 6, Chapel St., London, E.C.2.

'Phone : Clerkenwell 4715.

-EASY PAYMENTS
LOUD - SPEAKERS, HEADPHONES,
H.T.ACCUMULATORS. AnylliingWireless
Send a list of the parts you are requiring, and we
will send you a quotation on monthly payments.
H. W. HOLMES, 29, FOLEY STREET,
Phone: Museum 1414. Gt. Portland St. W.1.

ipirmir BATTERY PARTS.
TREBLE CAPACITY SACKS (Insulated), 3/ -
Per doz. ZINGS, 1/- per doz. WAXED JARS,
1/6 per doz. Trade supplied. Samples 6d.
BATTERY SUPPLY CO., ELSECAR, BARNSLEY.

Worth WHAT IT IS? Just
7/6 " LIONTRON 99 (Reg.) Out

A Lion Micro Production.
OSCILLATING DETECTOR UNIT
INCREASES VOLUME at RANGE.
A Triumph for Crystal and Reflex Circuits.
Fitted in two minutes. See your adjustments.
Fully Guaranteed 2/9 Post Free.
S. LYONS, 119 Clerkenwell Road, E.C.I.

WHEN replying to advertisements
please mention "Popular Wireless"

to ensure prompt attention. THANKS!

THE PERFECT WET H.T.
Assuied with our new Insulating Liner. Jars, 1/3
doz, plain; 1/6 doz. 'waxed ;. Special 'Zincs, I/-
doz.; High -Capacity Sacs, 1/6 doz:: Perffirated
Liners, 4d. doz. Post Free on three dozen and
over, including special divided carton suitable as

container. Send 6d. for sample complete unit,
particulars and instructions.

We Stock Seamless Moulded Cone Parts.
SPENCERS STORES LTD..

4-5, MASONS AVENUE, COLEMAN ST., LONDON, 5.0.2.
'Phone: London Wall 2292. (Nr. Bank)



Popular Wireless, April 23rd, 1927.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from precious page.)

short the accumulator. On no account must you try
the two together until you have made the following
alteration :

Open the amplifier's case and note the wiring of
the H.T. negative terminal. If it goes direct to
one of the L.T. terminals cut this wire, so as to leave
the amplifier's H.T. negative terminal without
any internal connection at all. Then try connecting
up again.

If you cannot open the case, or if the internal
wiring appears too complicated to alter, you may
,lind that the set will work O.K., provided you do
not connect up the amplifier's H.T. negative terminal
to the H.T. battery.

Often it is through this lead to the amplifier
.that the short is caused, and as a matter of fact,
the amplifier should not require a connection to the
H.T. negtive at all, so leaving this terminal uncoil -
'meted may cure the trouble. But, if possible, it
is better to get some one 'of experience to look at the
set, or else to sketch the hack of panel connections
(of both set and amplifier), and. get this sketch
checked over by the Technical Queries Dept.

REACTION WITH A FRAME.
S. R. (Brentiorff , Middlesex).-" Using a

set with a frame aerial and no aerial coil,
how is reaction obtained ? "

Reaction effects can be obtained by winding
an extra turn or two round the frame, and connect-
ing this as a reaction coil is connected ; or by breaking
the leaff from the frame and inserting in series
with it a small coil, coupled to a reaction coil in the
usual two -coil method.

RINGING NOISES.
L. F. (Clacton -on -Sea).-" What causes a

ringing noise when the set (two valves) is
tapped ? "

Such a noise occurs when the valve is " mierophonic,"
and it is caused by small vibrations of the filament,
which cause corresponding variation -a in the flow
of plate current. The cure is to use " anti -micro -
phonic " valve holders, or to mount the whole
set upon shock -absorbers, such as rubber pads
or cushions.

MORE ABOUT
FIXED RESISTORS.

(Continuer) from page 338.)

If we could embody the resistor in the
design of the valve holder, or, better still.
place it in the base of the valve, we should
be getting much nearer to those things
which must come eventually, and although
the latter development must, for obvious
reasons, be left to valve manufacturers,
there is no reason why the amateur should
not try his hand with an " all in " valve
holder. It would be difficult to imagine
anything more simple. At W, in Fig 9,
we have a view of the underside of an ordin-
ary baseboard -mounting valve holder, the
sockets, except one, being connected as usual
to the terminals. Between the excepted
socket and its terminal we place the
resistor, this being wound on a fibre strip
which is secured across the opening of the
hollow base, and connected up as shown in
both examples, W and X. We have seen
that a resistor of this type, when wound,
has a thickness of in. plus two diameters
of the wire ; with certain types of valve
holders there is ample accommodation pro-
viding, of course, the resistor can be made
in a very compact form. The unit might
possibly clash with the method of fixing the
holder to the baseboard, in which case it
would seem better to design a holder which
could be suitably adapted to the system,
rather than design and adapt resistors to
existing holders. In this direction there is
much scope for the experimenter. Consider
the idea shown in Fig. 8, and then consider
the possibility of arranging part of the
holder moulding as the- resistor former.
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CAXTON WIRELESS CABINETS
THOUSANDS OF SATISFIED CUSTOMERS.

All Polished with new enamel that gives a glass hard surface that cannot he soiled or scratched.
Ebonite or Radian Panels Supplied and Perfectly Fitted at low extra cost. SENT FREE-Catalogue

GI Standard Wireless Cabinets in various sizes and woOdas

Elstree "Solodyne"

F.;:ecially designed for this Iambus Radio Press Circuit. All details and dimensions conform
to their specification, enabling constructors to follow the layout without difficulty;

PRICES:
Light Fumed Oak 61/- Dark or Jacobean Oak 65/- Real Mahogany 68/..
Prices include either "full front" with handsome solid raised panel, as illustrated, or beaded
doors, allowing ample space for tuning controls, etc. Glass panelled doors can also be

supplied at 3(- extra.
CASH WITH ORDER. CARRIAGE PAID U.K. PROMPT DELIVERY.
Packing Case 5.- extra repaid if Case returned within 14 days Carriage paid to Works.

CAXTON WOOD TURNERY CO., MARKET HARBOROUGH.
-TRANSFORMERS REWOUND

Transformers. Phones. Loudspeakers. Re-
wound and Repaired to Maximum Efficiency.
All One Price 41- each. Don't discard if burnt out. All
work guaranteed for 12 months. Write for trade terms
TRANSFORM CO., 115, LINKS RD., TOOTING, LONDON, S.W.17.

WHY NOT BUY THE BEST?
STANDARD LINES ON EASY TERMS

(Radio Components Dept.)
26 8. 39, LISLE STREET, LONDON, W.C.2

AMPLIFIERS: 1 -VALVE, 19/-; 2 -VALVE, 30,'-
2 -Valve All -Station Set, £4. Approval wiDinglY
Wet H.T. Batteries-Jars, lines and Sacs complete,
316 per doz. (18 volts). Post 9d. extra. Sample 6d.

3 doz. upwards post free, in divided cartons.
Barr/din T.fitt Free.P. Taylor, 57,StndleyEd.,Stockwell.London.

Any standard article advertised in this paper
may be purchased from us on deferred terms.

THE WOOLLDRIDCE RADIO CO LTD,,

RUSSELL'S OSCILLATING DETECTOR

1

INCREASES RANGE
In, ey permanence of Valve -set range & volume
etc Ed to any Crystal set in a few moments
POST PAID. 9/9 Satisfaction or

(Dept. P.) 4. money returned.
RUSSELL LABORATORIES, Hill St.. Birmingham-

1' 1 3

Buy your Wireless parts
direct from the Warehouse
at Warehouse prices.
Every known component in stock. Hill If [frit

Write NOIV for list. 11111

BUSH HOUSE, MAN ESTER
5,CI-1udehill,

ill lilt,
flinrargill rrrfri

STANDARD WET H.T. BATTERIES
(Leelanche Type)

vcas each cell.
Separate Parts

Jars (waxed) .Al doz
Zings 1'0 
Sac No. 1 .. 6 

Do. with
terminals 2.3 

Sac No. 2 .. 3 0 
Do. with

terminals 3, 9 
Electrolyte for 20
cells .. 9d.
Box Rubber Bands,
for 12 Sacs No. 1 I 62.

60 cell, 90 volt battery-Price of complete set,
£1 1 0. Varnished Mahogany Tray, 9.6 extra.

Each Cell comprises Jar (Waxed), Zinc, Sac Ele-
ment with rubber insulating band and electrolyte

NO CHARGING - ECONOMICAL- PERMANENT- SILENT
Send i!,d. stamp for illustrated list foil particulars, maintenance hints and useful information.

We shall be pleased to advise the best battery to suit your set on receipt of full details.

Separate Parts
Box Rubber Bands
for 12 Sacs No. 2
Shellac Varnish ..
Suitable oil for use
on electrolyte for
60 cells ..
Sample doz. cells
with No.1 Sac. Elect.
and Rubber Bands.
For prices of Trays,
complete sets of
parts for various
voltages, etc. seelist.

62.
6d.

9cl.

4i 6

TRADE INQUIRIES INVITED.

WET H.T. BATTERY CO., 12, Brownlow St., High Holborn, W.C.2
'Phone: Chancery 7846. By First Avenue Hotel.

ALL APPLICATIONS FOR ADVERTISING SPACE IN "POPULAR
WIRELESS" MUST BE MADE TO THE SOLE ADVERTISING AGENTS
JOHN H. LILE, LTD., 4, LUDGATE CIRCUS, LONDON, E.C,4.
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TO

cQQ
dket. CLEAR

AT
SPARTA' SPEAKERS

4,13'
'' EACH

(L2i2s-t1P5r-ice)

BRAND NEW "JUNIOR" LOUD-
SPEAKERS

In Maker's Original Packing Cases.

"BLOCK"
TYPE

FULLER-SPARTA

6 volt. BATTERIES

45 -amp. .. 181
60 -amp. .. 25/-
110 -amp. . 37/6

BOTH THESE BARGAINS
ARE BRAND titW AND
GUARANTEED FOR 12 MONTHS. SENT ON 7 DAYS'

APPROVAL AGAINST CASH.
MAUDE RUBBER Co. Ltd., 58, Praed St., W.'

NON -CORROSIVE
"HARTEL" WET H.T. BATTERIES

Super -Capacity Leolanche Type.
As tested and recommended by Popular Wireless

of January 22nd.
Ensure Low Upkeep and Perfect Reception.

30 Volts Battery in Case 1316
60 , (4 tappings) ... 25/.
100 ' 18 ,, 1 ... 42/

Carriage 11 -',*2/-, 3/- respectively.
Jars, 2/ -' Sacs, 2/-; Complete Cells, less :Tars,
3/6 dos., with perm. separations. Send Bd. Stamp

for Sample Cell. Manufactured solely by
Yorkshire Ignition Ca, Ltd.,1 & 3, Broomhall St.. Sheffield

BRITISH MADE

THANK YOU, MR. HOUCH.
.Me. Frank If. hough, of E ensile,
Brotalsoll, Cheshire, 21,itc, in part

"In December last I purchased
one of your LS2 2 -VOLT POWER
VALVES, I have used the same for
Loud Speaker reproduction during
the last 3 months, and I wish to
say that this VOLTRON VALVE
has given me more satisfaction
than any Valve I have yet pur-
chased; it certainly STANDS ALONE,
UNRIVALLED, for VOLUME and
PURITY."

2 v 519
2 V
4 v. Ofin 716

H 0E7 oFt l.F
2 V. POWER 91

VO DEALER OR DIRECT

TECHNICAL FOLDER
FREE

iiLT RON
umi169, CITY ROAD, LONDON, E.C.1,

WITH O'dlt
SEAMLESS MOULDED CONE

{Prey. Patent 250691
and BALANCED ARMATURE UNIT.
or a LISSENOLA, or BROWN A, you can
successfully construct an ultra -efficient Loud-
speaker Specialities separately or complete.
Illustrated lists and full particulars for stamp
COODMAN'S 27 FARRINCDON ST. E.C.4.
Also Spencer' s Stores. 4-5, Mason's Ave, E.C.2.

TECHNICAL NOTES.
(Continued front page 336 )

in the standardising laboratory of the West
Lynn works of the General Electric Com-
pany (U.S.A.) as a part of the equipment
which replaces the human eye in making
tests of an incandescent lamp, leakage
current through insulators and through
wireless valves, and so on. The instrument
-is known as a thermionic microammeter,
and has a full scale reading of one ten -
millionth of an ampere, with sub -divisions
of T -,-4th of that amount. It is the most
sensitive instrument of such a long -scale
length workinv, ill jewel bearings that has
ever been made. An ordinary 40 -watt
electric lamp, for instance, uses an amount
of current which would register-if the
instrument could read sufficiently far -
200,000,000,000 divisions on the scale.
The instrument makes use of the photo-
electric cell for converting light energy
into electrical energy.

Constructing a Loud Speaker.
The production of an inexpensive , and

efficient loud speaker unit, as a separate
component (that is to say; as distinct from
a complete loud speaker) is a matter which
seems to have achieved very great popularity
in this country. It was,_ I believe, first
started by. the Lissen Company, or, at any
rate, they certainly seem to have " set the
pace " with their Lissenola unit. I notice
that, in several journals from various
places abroad, similar units are now offered
for sale, and all instructions are given for
the purchaser to make up an efficient loud
speaker by the aid of these units.

It is really not surprising that these.units
should have " caught on " as they have
done, for, by their aid, what. was previously
one of the most expensive components of
wireless outfit can be made up by the
constructor at a cost of only a few shillings.
Provided a really efficient unit is employed
it is not a matter of any difficulty to snake
up the sound amplifier or trumpet.

New Diaphragm.
Talking about loud speakers, I see that

an improved type of diaphragm has recently
been patented which is something like a
cross between a cone and a plane diaphragm.
In this new sound radiator the diaphragm
is stiffened or reinforced by means of radial
triangular pieces, which are sneered to the
hack in an edgewise position. The dia-
phragm itself is also strengthened by means
of a spiral cane which is secured to its
surface, and also radial pieces of cane are
used for farther strengthening.

ADANA AUTOMATIC SELF -INKING

PRINTING MACHINE

45/-
Complete Plant

THIS massively con-
strucled Printing -

Machine is the most
wonderful of its kind.
There are now over
10,000 users of these
plants, many saving
enormously in their
own work, others mak-
ing an excellent living.

Will print any class of matter front a
CHEMIST'S LABEL to an ILLUSTRATED MACAZINE
including Perf sting, Creasing and Box -making. The
finest malleable iron and mild steel used in construction.
Simplicity to the extreme, No special skill required.
Large numbers of boys are producing their School and
Scout Magazines. Printers metal type, case, complete
accessories, and excellently illustrated instructional book
included. Illus. particular; in two colours and sample;
of work sent on receipt of stamped addressed envelope.
Also sold by small weekly instalments. Ask for Terms,
The " ADANA " AGENCY (Dept. P.W.9),

34, King Street, Twickenham, Middlesex.
Printers should write for particulars of new system of

supplying -First -Class Foundefs. Type.

HEADPHONES REPAIRED -
Re -wound and re -magnetised 5/- per pair. Loud
Speakers repaired 5/-. Transformers re -wound 5,
earls. All work guaranteed and tested before defivero
Write for Trade Prices. 'Phone: Clerk. 1795.
MASON & CO., 44, East Rel., City Rd., N.1

-WET H.T. POROUS POTS
Genuine miniature porous pots for Wet H.T. to
fit 29 x II jar, registering 1-4 volts; 3/- per doz.
Non-conductive Glass jars, doz. Waxed, 1/3
per doz. Sacs, 1/8 doz. Zincs,1/ doz. Send I id.

stamp for Price List and instructions.
Carriage and Packing extra.

Trade Inquiries:
THE ETON GLASS BATTERY CO..
(Dept. P), 46, St. Mary's Road, E.1 O.

r,vnomefi,,ry,,
-e-erwiReLess SET

OUR STANDARD
CABINETS

are DESTPROOF and house
the whole apparatus, leaving
no parts to be interfered
with. All you do is
UNLOCK & TUNE IN.
Made on mass production
lines, hence the low price.
Provision is made to take
panel, from 16 by 7 up to .2

30 by 18 in.
Carriage paid and packed
free England and Wales.
Thousands supplied with

full satisfaction.
MAKERIMPORT Co.
Dept. 5, Melyill Chambers,
90a, Lord St., LIVERPOOL.

From £4 15 0.
Write to -day for descrip-
tive pamphlet and sug-
gestions for adapting your
receiver or panel in our
Standard Cabinets.

Immediate Delivery.

CATWHISKERS & CRYSTALS ABOLISHED
for td.

per year.
uaranteed

InGdefinitely.
Pot. mo. 265.469.

Fined Permanent Detector and 1,tabilising Unit. No
Batteries required with Crystal Circuits. Indispen-
sable for Reflex and Hale Circuits From all dealers,

or post free from Patentees. 2/2.
A. W. GRIFFIN & CO., Manufacturers, REDDITCH

pi heo
-

KATHANODE
wireks5

Advt of The DP Battery Co Ltd. F3akewelf, Do.byghire
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THE MULTI -RATIO TRANSFORMER

THE R.I. H.F. CHOKE
as specified in P.M. and
many other famous Radio
circuits is, due to new

improved
methods

very much
methods of manufacture,

Now Reduced in Price to
9, -

PRICE

25/-

IN
addition to all the qualifications of an ordinary

transformer, the R.I. Multi -Ratio transformer offers a
variety of ratios and impedance values from which a selec-
tion can be made to suit any type of circuit and valve in use.
Whatever set you build, you will be certain that, without
any need for experimenting with different instruments,
the R.I. Multi -Ratio Transformer will give the most
efficient L.F. Amplification.
The tone will be pure and round, for the. R.I. Multi -Ratio
Transformer has the amazingly low self -capacity of only
18 micro-microfarads. This is due to the unique method of
sectionalising the windings.
The R.I. Multi -Ratio Transformer is a certain success in any
set ; it combines the values of seven different instruments in
one, and yet the price is only 25/-.
This component has been used in many circuits designed
by the leading set manufacturers in -order to solve the
vexed question of which ratio and which impedance
value is most suitable with different circuits and valves.

THE MARK OF BETTER RADIO

Advt. R.I. Ltd., la, Hyde SI., New Oxford St., London, W .C.1
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P.M. Emission
corrects Summer Time losses

Note the great length and
thickness of the wonder-
ful P.M. Filament, giving
a huge emission surface.

The long light evenings brought by the
change to Summer Time need not
reduce the volume of your radio recep-
tion or cause you to lose the pro-
grammes of more distant stations.

By using valves that have a huge
emission an abundant reserve of power
is available to compensate for the
weakening of incoming signals.

This is where Mullard P.M. Valves with
the wonderful P.M. Filament stand
supreme. Their gigantic P.M. Emission
is a huge source of power that has been
proved by National Physical Laboratory
Test to be constant and lasting.

Make your radio the pleasure and not
the failure of Summer Time by using
Mullard P.M. Valves with the wonder-
ful P.M. Filament.

Mullard
THE. VALVE

ADVERT. The MULLARO WIRELESS SERVICE CO., LTD.,
MULLARD HOUSE DENMARK STREET,

LONDON, W.C.
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