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A Good Loudspeaker | Il LN

can be spoilt by the use of inferior valves. l
End extravagant power consumption l
and weak results by getting
real loudspeaker valves.

MULLARD Double Green Ring Loudsﬂeaker Valves

Valves only require ‘3 amps. at2 volts ;  Mullard L.F. Double Green Ring Valves
give increased volume : reduce current. Type D.3 lor 2 volt accumulators - 14/-

. Type D.06 for (2 or 3 dry cells or 4
Accumulators last twice as long. ok Abonalch -

3 Mullard D.F.A.0 - . - 22/6
For still greater volume use— R heragumaiiinrs) /
MULLARD D.F.A. Master Valves MulladD.F.AY -~ -22/6

fullest capacity without distortion—ask i
your dedler. Mullard DF.A.3 - - o 24/6

{lor 6 voltdry cells or accumulators)

R L R PO ) -
At 3t a2 N e 5 M @ § 310 e e DA T

NOTE—The D.06 and D.F.A .3 take only 60 milli-
amperes filament current. Ask for leaflet V.R.25

wllard

TH E-MASTER - VALVE

Advt. The Mullard Wireless Service Co., Ltd. (P.M.), Nightingale Lane, Balkam, London, S.W.1I2.
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| DUBILIER |

PRO

The Double Vanicon.

A Dubilier Variable Condenser
giving simultaneous control of
two tuned anode circuits. Thisis
a very useful condenser to the
experimenter. Capacity of each
side 0-00025 mfd, comp{ete with
balancing plate

Price 25/6

The Ducon.

An_derial adaptor made by
Dubilier, it is inserted in an
electric lamp socket ard con-
nected to your set, thus convert-
ing your wiring system into an
aerial and doing away wlth oul-
side aerials.

Price 10/»

The Dubrescon.

A new Dubilier device
that protects valves
from being burnt out by
insertion in the holder
the wrong way round.
Connected in an H.T.
lead it is a permanent
protection, and is not a

fuse.
Price 6/-

ASVERTISEMENT OF THE DUBILIER CONDERSER CO. {1925) LTD,, DUCON WORKS, NORTH ACTON, LONDON,W.%

Our Business.

Because we value our reputation,
and because we take a genuine
pride in our manufactures apart
from their function as profit-
makers, we are always exerting
ourselves to the utmost to main-
tain the high standard that it has
always been our aim to achieve.
Fer this reason, therefore, the
two words—*Specify Dubilier”—
are buttressed by all the moral
weight and all the material
resources of the world’s largest
Condenser Manufacturing Firm.
A Dubilier Guarantee is a genuine
guarantee, and a Dubilier
Product is the best of its kind.

The Dubilier Condenser Company
(1925) Ltd., manufactures:

Fixed Mica Condensers—Types 577,
600, 600a, 610 and 620.

Vanicon Variable Condensers—the
Vanicon, the Double Vanicon, the
Duwatcon and the Vanicon Square
Law.

Anode Resistances and Grid Leaks,
the Ducon, the Minicap Switch, the
Mansbridge Variometer and the
Dubrescon.

Specify Dubilier.,

TR
o\)B LIEQ

TRADE \”f MARK

UBILIE

CONDENSER €O (1925) LTD

The Minicap.

A Dubilier Anti-Capacity Switch
for use in all types of receiving
circuits for switching in and out
Valves, Transformers, Series-
parallel switching, etc. Sound}
made and thoroughly reliable, it
is strongly recommended.

Price 8/.

<BEEN->

Anode Resisfances and
Grid Leaks.

These Dubilier resistances are
very carefully made and graded ;
they can be relied upon to main-
tain their values indefinitely and
are tested on 200 volts D.C. and
100 volis D.C, respectively.
N.B.—They must not be tested at
higher voltages.
Anode Resistances, 20,000
100,000 ohms.
Complete with holder §/6

Grid Leaks o'5—s megohms 2/@

Type 577
Mica Condens: rs.

A very gopd quality
condenser fCr use every-
where in wireless
receiving sets. Thiscon-
denser is supplied in a
polished metalcase, and
is f)rovided with tagsfor
soldering. It can also
be quplicd with flexible
wire leads if required.
All capacities from
0’0001 mfd. to oor mfd,

Price 7/6

‘TELEPHONE: CHISWICK 2241.2.3.
B.P.S 43
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HOURS OF
BROADCASTING
INSTEAD OF

This: advertisement is directed particularly
towards those tens of thousands of wireless
enthusiasts who are still continuing to use
bright emitter valves.
ful Wuncell Valve has been reduced to 14/-
there can be only two reasons why a man
persists in using a bright emitter.
it either because he has never appreciated the
tremendous economy that can be effected with
Whuncells or else because he believes that not

17

Now that the wonder-

He must do

even Cossor can produce a dull emitter as good as the Cossor

Bright Emitter.

The average bright emitter has a currerit cohsump-
tion of 75 amp.—a three-valve set consuming,
therefore, about 225 amps: A six-volt 40 amp.
hrs. accumulator for' this set would last about
17 hours on a charge. Now substitute three
Wauncells and see how many mere hours you
will get. The Wuncell works best-at 1'8 volts
and consumes "3 amps. If the cells of the same
accumulator are connected in parallel to give
two volts its capacity will be 120 amp. hrs.
Thus, with the three Wuncells consuming “in all
‘0 amp., and an accumulator with its capacity
practically tripled, no fewer than 130 hours of
broadcasting can be enjoyed without re-charging.

See how much Wuncells will save you in your
own case—you will be astonished at the money
you have wasted during the past few months.

Cossor

‘Here’s our reply to both of these points.

But there are still those who assume that all
dull emitters are inferior in efficiency to bright
emitters—they <hink that not even the Wuncell
can be as good as the Cossor P1 or P2. To

‘these we say that the Wuncell is unique among

valves. Owing to its special filament—the like
of which is not to be found:in any other valve—
it is responsible for music'and speech reproduc-
tion of rare beauty and mellowness. While the
Cossor design permits practically the whole of
the electron stream being used to obtain extreme
sensitivity to weak signals. Take our word for it
—the Wuncell is emphatlcally the equal of the
Cossor Bright Emitter in every respect.

Eventually you'll use dull emitters—why not
try out the Wuncell now and start saving money
in accumulator re-charging from to-day ?

Valves

“Qostless te ran-~gnd last lenger™

A. C. Cossor Lid., Highbury Grove, N.5

Gilkert Ad. 3419,
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RADIO NOTES AND NEWS.

Our New York Correspondent—2 N M’s Triumphs—Channel Swimmer and Radio—The
Winter Zest—Long Distance Plans—The Radio Revel—The Concert Industry and the B.B:C.

The Duke of Sutherland’s Broadcast.
REAT - interest has been aroused in
America by the announcement that
the Duke of Sutherland has con-
sented to open the Radio Exposition in New
York, by means of radio from London. The
Exposition is being held at the Grand
Central Palace on September 12th. The
authorities there will receive and re-
broadcast the Duke’s speech, the trans-
mission of which}is now

listener, as he pays bis fee, can vote for the.

class of entertainment that he prefers. It
could be arranged in several ways, such asg
a cross against one or more items, or a blank
space to write remarks in ; but, in any case,
each licence-holder would feel he had a
choice in the programmes he had purchased.
The extra cost would be negligible, and T
pass on the idea to the authorities as one
worthy of their very careful consideration.

being arranged on this
side by the Radio Asso-
ciation.

OurNew York Correspondent.

N. the other hand,
British listeners need
never be surprised to

hear ““ P.W.” speaking
from America now, for
the U.S.A. broadcast-
ing authorities are
decidedly partial to the
idea, which makes for’
good  understanding
betwcen the two coun-
tries. As a matter of
fact, they appreciate
the compliment .paid
by this journal in
having a special corre-
spondent resident in
New York to keep
readers in touch with
American  develop-
ments. And when.
our representative
is broadcasting from
any of their stations he is. introduced
as “ Mr. Lawrence W. Corbett, New York
Representative of PoruLAR WIRELESS, Lon-
don, England.” I shall always be glad to
he]al,z from any reader tuning-in one of these
talks. ’

| T

Programme Ballots.

WH AT kind of programmes do the

public really want ? Admittedly

‘this is a very difficult question to
answer, but the scheme put forward by a
South Shields reader of PoPULAR WIRELESS
presents an ingenious solution to the pro-
blem. Briefly stated, his idea is that each
application form for a licence should be a
kind of ballot paper also, on which every

Mr, Kimball is 79 years old. He is an American with a 81, t
When be is laid to rest he hopes * to keep in touch with things mundane.”” He is s2en lere beside his
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coffin, testing his radio set.

2N M’s Triumphs.
R. GERALD MARCUSE, of Caterham,
better known “on the air” as

2 N M—tells me that since his re-
markable record of communicating with a
ship at sea by telephony over a distance of
12,000 miles, he has scored another daylight-
talk triumph.

This time he has been baving a little
chat with Mosul, in Irak, using the same ap-
paratus as before, which is rated at 400
watts.

The wave-length used was 54 metres,
and the distance—mostly overland in this
jns]'c,ance—is approximately 2,050 nautical
miles !

200 steel coffin installed with a radip get.

Channel Swimmer and Radio.

HE -recent attempt to swim the  Chan-
nel, by the plucky American girl
swimmer, Miss Ederle, was reported

by radio. On the tug which accompanied
her was installed a small spark transmitter,
which enabled a reporter on board to keep
in touch with the coast stations by wireless.
P His messages were
relaved to London
and then dispatched
by radio to New
York. Readers of
newspapers in
Canada and - the
US.A. were thus
appraised of ler pro-
gress hour by hour—
and incidentally lis-
teners who could read
Morse were doubtless
overhearing the mes-
sages in the Dover
.district, and “ watch-
ing” the Channel
swim by wireless.

i\
x

A Coincidence.

CURIOUS coin-
cidence of the
ether is related
by Mr. ¥. Magyer,
whose station, 2 L Z,
is situated at Wick-
ford, Essex. In re-
sponse to a C Q (all
stations) call, on 45
metres, he was
answered by the
American warship ¢ Seattle,” which was ly-
ing in Wellington Harbour (New Zealand).
After the usual compliments, Mr. Mayer
asked the American if he could pass on a
message to that well-known Antipodean
amateur transmitter, Mr. O'Meara, of Gis-
borne (from whom Mr. Mayer had taken a
message a few days before).

The American vessel’s operator agreed,
and explained that it would not be neces-
sary for him to forward the message as
Mr. O’Meara. was actually on board the
< Seattle *’ for the purpose of inspecting her
wireless equipment! I think readers will
agres that is a curious case of coincidence.

) (Continued on: page 38.)
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(Continued from page 35.)

Radio in China.

TOECENT troubles in China have taken
such a scrious turn that I suspect
“Teast said, soonest mended,” is the

best way to deal with wireless develop-

ments there. But I have just received &
letter which evidently escaped the censor,
and though I have decided to suppress most
of the information given, the following ex-
tract will interest all long-distance lis-
teners. * The Chilean amateur, 1 E G, is

received here every evening (distance 11,000

miles) on 38 metres. We find Porurar

WIRELESS very helpful and instructive, and’

my circuit is a modification of that used by
Mr. Cyril Goyder, of Mill Hill School, de-
seribed in onc of your articles some time
a,go'95

The Winter Zest.

IT is at this time of the year that I begin
1o open my letters from readers with
renewed zest. For the cool cvenings

and shorter days arc turning thonghts more

and more towards plans for winter wireless.

And the long-distance reception reports are

already coming in. The most startling

success in this week’s mail is claimed by

Mr. E. Harrig, 2,-Arthur Street, Newport,

Mon. Noticing the recent reports of one-

valve Unidyne reception, he writes an ont-

line of his experiences with a two-valve
set.

Johanneshurg Received.
N R. E. HARRIS says: “1T have had a
| two-valve set since Jenuary, and
have had- splendid results. All
B.B.C. stations, and many continentals, but
my best was -Johannesburg !> He goes on
to say that the South African station was
tuncd-in upon an aerial which is only
15 ft. high at the lead-in end, the aerial
sloping downwards to the free end, which
is only about 12 ft. from the ground. It will
be interesting to discover if other readers in
the Newport, Mon., district have experienced
exceptional D X (long distance) results
with the Unidyne, and if so the kind of
acrial used. -

Nottingham Exhibition.

OTTINGHAM'S second wireless ex-
hibition is being held from Septem-

ber 19th to September 26th this
year, and I hear that the excitement has
already conimenced. As is well known,
Nottingham has taken to radio with special
gusto, and it is an open secret that several
of the * main” stations would have liked
to cqual the records set up by 5 N G, which
is only a relay station. A special feature
of ‘the exhibition will be a Constractors

Competition, at which PoruLaAR WIRRLESS -

is presenting two silver cups. At the mo-
ment of writing details are not fixed, so they
will be afnounced later. But it is already
clear that Nottingham’s-second radio show
is going to be a great saccess.

Radio in Bournemouth.

HAT is the matter with broadcasting
in Bournemouth ? Staying there
recently for a short holiday, I was

surprised to, notice that.whilst visitors to
the town seemed keenly interested in wire-

Popular Wireless and Wireless Revicw, September Si;l, 1925.

less, the residents appeared to be extremcly

.apathetic. There are no crowds round the

radie shop windows (as in most ‘“ B.B.C.
towns ”’), but yet the visitors $eemed to be
enthusiasts. For instance, I saw one
charabaric unload in the town, and two of
the passengers—with only a few hours to
stay—walked straight over to a wireless
shop window, and spent half of their sea-
side time inspecting variometers. It is true

‘that the popular motor-boat trips advertise

“ Wireless Concerts Aboard,” but the ap-
preciative passengers all appeared to be
holiday-makers, and not townspeople. Wake
up, Bournemouth !

%lllllllIIIIHlIIlIHllIIIIlII!IIIl!lUlIIllIIllIlllllUlIUlIIllllllllllllll 3
SHORY WAVES.

“ People are pining for wireless humour,””
Mr. George Grossmith (writing in the ‘‘ Radio
Times *”). : e

* * L] N

‘““The B.B.C. has done its pioneer work well,
and not the least of its achievements has been
the admission from wireless experts in the
U.S.A. that this country possesses the model
of what a broadcasting service should be.”’—
* Yorkshire Post.”

P
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* *
‘“ Radio broadcasting is only three years
old, yet the radio industry is the sixth largest
in America, and equals the automobile industry.
The sules in America alone this year will be
at  least £100,000,000.”—Mr. Wm. Dubilier
(writing in the *‘Leicester Illustrated Chronicle’’).
* - *

(4propos of the appointment of the Broad-
casting Commitler, the question of « patron
- saint for wireless is being discussed.)

They want a saint for wireless ?
I hope they’ll get one soon!

The need for onc occurred to me
On Sunday afternoon.

I have a two-valve set, sir,
And am not one to shirk ;

Three hours I spent upon the thing,
But coald not make it work.

They seek a saint for wireless'?
By gad, the news is fine!

Here’s luck to them ! for I know this:
It needs a saint for mine !

—W. H. B. (writing in the ** Morning Post *’).
* * *

‘“ Remember, above all things, that in
nearly all cases ‘ another little valve wouldn't
do yon any harm ’; then you needn’t oscillate,
and your sister, or your mother, or anyone
with no technical knowledge at all will be
able to turn it all on and listen—dare it be
= whispered ?—for one night in peace 1 —Capt,
= Eckersley (writing In ** Lloyd’s S8unday News”)

A T T T T
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Accumulator Charging.

WRITER in the well-known trade

journal ‘ Electrical Industries > has

been investigating the figures for
accumulator charging—a subject of peren-
nial interest to listeners. Working out
the cost from the dealers’ point of view,
and allowing ample for first cost and
depreciation, be arrives at the following
conclusion :

“ A charge, ‘therefore, of one shilling
per battery of six volts 40 ampere hours
would give a clear profit of fifty per cent
on the outlay, and the figure of twopence
per volt on batteries of this size is thus a
fair one. Other. sizes should be priced pro
rata ; that is to say, a penny per volt for
20-ampere-hour batteries and threepence
per volt for 60-ampere-hour batteries.”

Leeds Sub-Station.

OR the improvement of simultaneous
broadcasting, the new  sub-relay
station at Leeds is being rapidly com-

pleted, and it will probably be in operation

.by the end of next week, or the week after.

The idea underlying the sub-relay station
is to shorten. the landlines used for S.B,

" down ;

work. Instead of the distant stations all
plugging-in to London by separate lines,
as at present, there will be a convergence of
the lines upon the centrally-situated sub-
relay.

London’s programme will therefore be
“on tap” permanently at Leeds, where it
will be specially amplified and purified for
the benefit of the northern stations. If
Scotland, Manchester, Sheffield, or the other
stations concerned are taking 2L O’s pro-
gramme, they will not use the expensive
and inefficient method of “separate lines,
but will plug-in at Leeds for London.

Long-Distance Plans.

EPTEMBER is likely to prove an im-

portant month to listeners, for during

the next few weeks the B.B.C’s. long-
distance plans will come to maturity. The
Kentish listening-post at Hayes is now
equipped to reach out for the foreign pro-
grammes, and it will be diverting to dis-
cover how many stations abroad can be
tuned-in regularly by the B.B.C. -

All the programmes that are received
with sufficient clarity can be put on the air
immediately by 5 X X, so that for Britain
the international broadecasting era may be
said to have commenced this month. If
all goes well we shall be having regular
foreign and Dominion programmes to choose
from very shortly. )

The Radio Revel. .
THE great Radio Revel, originally an-
nounced to take place shortly in the
Albert Hall, has now been postponed
until December 15th. Accommo(?a,tion will
be provided in the main ballroom at
Olympia, where it is estimated that 5,000
people can attend the Revel in comfort.
Listeners will be able to meet popular
radio stars in the flesh, and several of the
best bands in the -country have been en-
gaged to provide the dance music. In other
parts of the country similar arrangements
are being made in connection with the
various B.B.C. stations, and the proceeds
will be devoted to the wireless equipment of
hospitals.

The Concert Industry and the B.B.C.
THE heads of the concert industry are

still very cross about broadcasting,

which, by taking entertainment direct
into the home, has deflected many a crisp
banknote from their bex-offices. Most
of the eminent concert artistes cannot sing
before the microphone until an agreement
with the B.B.C. is made, similar to that
arranged recently with the theatres.

But there is little hope of such a settle-
ment at present. All the proposals put
forward by the B.B.C. are promptly turned
but listeners can afford to wait
patiently, for the artiste’s need of a public is
greater than the public’s need of the
artiste.

America on One Valve,
THOUSANDS of listeners have already
accomplished the above feat, and it
will be much easier this year, for
several transatlantic stations have in-
creased their power. greatly. The most
interesting alteration has taken place at tie
Schenectady station (W G Y) which has now

~ been rebuilt as a super-broadcasting station;

with a power rated about three times as

" high as that employed by 5 X X,

ARIEL.
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THE' aerial system is, in reality, the most
vital part of a receiving installation,
and yet it is, in the'majority of cases,

the part which receives the least attention.

A little care bestowed upon this important

item is amply rvepaid by the improved

gelectivity, volume and range obtained.

Selectivity, or sharpness of tuning, in
any oscillatory circuit depends upon the
damping 6f the circuit, or, in other words,
upon the magnitude of the losses taking
place in and around the circuif. The losses
in the aerial system usually receive some
attention, but the losses around the eircuit
are frequently overlooked.

The aerial, lcad-in and earth wire, when
recciving, are traversed by oscillatory
currents of very high frequency, and are
consequently surrounded by oscillatory
electric and magnetic fields.

Any conducting or partially conducting
body placed in an oscillatory field is able to
absorb energy from the field in the same

=
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This is a useful and comprehen-

sive article which should attract

the attention and interest of every
“P.W.” reader.

By F. STROUDE, B.Sc. (Eng.),
_AMILEE.

3172 i e e e e o e 2

signal strength was increased by nearly
fifty per cent by the simple expedient of
supporting the earth wire clear of an in-
ternal brick wall.

Aerials and Earths.

Coming to the question of aerialinsula-
tion, this matter has been dealt with
fairly fully by other writers, and the
author will consequently stress two points
only. Firstly, put your insulators in the
position where they are most useful, i.e.
in the case of multi-wire acrials put them in

the common supporting wire

RwA 8y| A-O.

or rope, and not in the in-

AT+ dividual wil'e§. .Secondly,
when your aerial is erected,
do not promptly forget the

insulators, which are exposed
daily to an atmosphere which
distributes soot and metallic
salts generously. At least
once in six months lower
your aerial and clean the
insulators with hot soda-
water, finishing well with
plain water afterwards. [Un-
less, of course, Winsulators
are in use—ED.] At the
same time examine the in-

glaze and replace any show-

e e e

i 1§
>

ing thissymptom. Porcelain

way that your aerial picks up energy, and
since there is only a certain amount of energy
in the ether surrounding your aerial, this
absorption will lessen the quantity of
energy passed on to your receiver, and, in
addition, by increasing the effective re-
sistance of your aerial system, will make
its tuning less sharp, i.e. produce loss of
selectivity.

Preventing Losses.

Now, let us consider our aerial equipment
from this point of view. We see that the
aerial, lead-in and earth wire should be
well insulated from and well isolated from
walls, roofs, gutters, etc. The writer knows
of one particularly bad instance where

insulators rely entirely upon
the layer of glaze to keep
the insulator from absorbing
moisture. '

Most people appear to wait until their
halyard breaks, or their mast falls, or some
other drastic occurrence takes place before
giving the aerial any attention, and the
result is often a glowing testimonial to the
new “ What-ever-it-is” aecrial which has
been fitted, and which is credited with the
increased signal strength, range and selec-
tivity due to the clean insulators.

With regard to type of aerial, this is
usually governed by local conditions, but
I would suggest that the most suitable type
in almost every case is the single wire
inverted L. The double or multi-wire
aerial, as also the “T” aerial, unless
erected with special regard to ensuring

ts\
ot

sulators for cracks in the.
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electrical balance between the -various
arins, is likely to prove disappointing in

use.

Coming to material, copper is still the
best electrical conductor available * for
aerial wire, and no amount of specious
advertising can make one believe that tin,
which has nine times the resistivity of
copper, is any real advantage for coating
the strands of an aerial, 7/22 hard drawn -
copper strand i3 the most useful size,
taking into consideration strength, weight
and surface. Aerials composed of many
strands of finer wires, although they
may conceivably give slightly better
results immediately after erection, offer
considerably larger surfaces to the corrosive
effects of the atmosphere, and many of the
strands will quickly break, while copper
wires surrounded by steel strengthening
wires are bound to introduce magnetic
losses in the aerial system.

Connections in the aerial system should
be avoided if possible, but if they are
made, should be well soldered, and the
joint painted to protect it from local
corrosion.

The earth used will also depend upon
the position of the set, but great care should
be taken to ensure obtaining a good earth,
and to keep the length of the earth wire as
short as possible. Multiple earths should
be avoided at all costs, as they introduce
flatness of tuning. If you make use of a
water-pipe earth, make sure that it is a
main water-pipe and not fed from a
cistern. Take your connection as near as
possible to the place at which .the pipe
enters the ground. Clean the pipe well,
and, if possible, solder the earth wire to it ;

(Continued on page 38.)
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(Continued from page 37.)
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if not, use a substantial earth clip, and
subject it to a periodical inspection and
cleaning.

If you employ a natural carth, see that
it is in damp soil and at least cighteen
inches below the surface. In exceptionally
dry weather, water the carth plate copiously
with water in which rock salt has been
dissolved. Connections to earth plates
ghould be soldered in several places, and
the joints protected with a thick coat of
paint; but confine the painting process to
the joints.

An excellent earth plate can be made up
from about 3 yards of ordinary galvanised
netting apout 18 inches wide. Fold the
netting to make a.square mat and then
lace it from edge to centre in about 6 or 8
places with tinned copper wire, soldering
the wire to the netting in several places.
Solder the earth wire to the intersection of
the lacing wires and protect all soldered
joints with paint. Bury the mat at lcast
eighteen inches below the surface.

If you arc- troubled with interforence
from carth currcnts -due to local electric
rail or tramways, use a counterpoise earth,
consisting of four or more wires stretched
below the aerial about eighteen inches apart
and at about eight fcet from. the ground,
these wires being insulated cerefully at
both ends.

Concerning Indedr Aerials, .

In erecting your acrial secure a light
line to the last insulator in addition to the
halyard, and let this pass over the-pulley
block and be secured at the lower cnd. with
sufficient slack to allow the acrial to drop
to the ground in case of the halyard break-
ing. This permits of fitting a new hLalyard
without climbing or unstepping the mast.

If yon attempt short-wave reception,
take care that the aerial is sufficiently taut.
to keep it from swaying and altering its
natural wave-length. This can be en-
sured by the provision of a counterwecight
at the far end of the aerial. ‘

If you use rope halyards or guys, re-
membér that a rope tightened on a bright
day will shorten considerably with the
inevitable rain, and may .snap. It is
better to use covered steel cable or Electron
wire for these purposes. Grease your
pulley blocks well before erection.

Make your aerial as high as possible.
An additional ten feet on the height of
your acrial is often nearly equivalent to
the addition of a valve to your get.

If you are in the unfortunate position of
being compelled to use an indoor aerial,
put this as high in the house as possible.
Twenty feet of wire in the loft is worth
more than a considerably greater length
on tho ground floor. The best form that
the aerial can take i3 a single wire stretched
the full length of the house, and supported
in such a pozition as to be at least a foot
clear of all tiles and beams or rafters.

The ends of this aerial need as careful’

insulation as the correzponding ends of an
outdoor zerial.

If an aerial in the loft is impossible,
good results can be obtained. from four or
more parallel wires about 18 inches apart
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stretched- across the room and insulated
at their ends, a leading-in wive being taken
from the same end of each wire, and these
leading-in wires joined ncar -the aerial
terminal of the set. Frame aerials may be
used in exceptional circumstances, but must
not be expected to give the same results as
a good outdoor acrial.

One is constantly reading of astonishing
tesults being obtained from crude acrial
systems, but it must be remembered that
thesc results are really astonishing, and not
to be expected, and that in every casc
better results would have been obtained
with a well-designed aerial. Therefore, it
is avell worth while to spend a little care and
forethought on the installation of your
acrial system.

Choice of Cireuits.

The final choice of a set or circuit is
determined by the finances, ambitions, and
qualifications of the amateur ; but in
every case it i3 true. economy to think
ahead before coming to a decision. Your

ambitions and qualifications will grow with

with a loosc-coupled ecircuit, and this type,
by virtuc of its greater selectivity, will
have a special appeal to seaside dwellers
and others residing in districts where inter-
ference from short-wave Morsc stations is
experienced.

Improving Reflex Circuits.

If you have limited finances but bound-
less ambitions, you should choose either a
“ straight ” 3-valve set with reaction
{1-—v—1), or a 2-valve reflex ecircuit.
If you choose the latter, arrange your set
so that you can obtain reaction effects
between the acrial and anode circuits, as

-this will be found of great advantage on

distant reception, and will also sharpen the
tuning on your local station. In many
reflex circuits the secondary of the reflexing
L.F. transformer is connected between the
earth terminal and L.T. This means that
the H'T. and L.T. batteries, the valve
filament circuits, and the loud speaker or
’phones - are at a varying potential with
relation to the earth, and may cause the
set to scrcam if the 'phones or loud speaker

your experience of radio reception, and
you should thercfore consider the adapta-
hility of the set or components purchased.
If you desirc only to receive your local
station well, you will probably choose a
crystal set, with the possible addition of
note magnifiers for loud-speaker working.
In this case the writer would advise a well-
made variometer set, but would caution
purchasers against the cardboard tube
atrocities frequently sold under this name.

Variometers and Loose-Couplers.
With a cardboard tube variometer, the

“coupling between the fixed and moving

windings is necessarily very loose, thus
limiting the range of wave-lengths ob-
teined, whilst the mechanical design of
these components leaves much to be de-
sired, particularly in the attachment of
the moving element to the spindle and in
the arrangement of the connections to the
moving winding. .

If the owner is prepared to spend a little
more time and care on the adjustment of
his set, excellent results can be obtained

One of the operators at work in the wireiess cabin of the R.M.S. ** Chitcal,”’ the new P. & O. liner.

are connected to the set by long extension
wires ; while it will almost certainly cause
loss of signal strength if.there is any leak-
age between the batteries and earth. )

This fault can be partially removed. by
increasing the vaiue of the. by-pass con-
denser connected across the secondary,
or can be entirely removed without sacrifice
of signal strength by modifying the con-
nections, as shown in the diagram (Fig. 1),
Reflex receivers are admirably adapted
for cconomical reception of local stations,
and occasional reception of distant stations,
but the writer has a distinet preference for
the straight type of circuit, which provides
more flexibility and sensitivity in the hands
of the skilled operator..

Reflex receivers incorporating a crystal
as detector introduce particularly heavy
damping in the anode circuit of the first
valve, and thus render the tuning very
blunt. This can be remedied to a certain
extent by tapping the anode coil (or the
secondary of the anode H.F. transformer)
at approximately its middle point, and

(Continued on page 79.)
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rl"HE apparatus to be described was
« designed to be used in conjunction

with other experimental apparatus
as a convenient and effective means of
varying the values of grid leaks and
condeénsers in rectifying circuits, changing
over from fixed to variable grid leak or vice
yersa, and placing either type of leak across

(o) :
TN/ -

| = LT +

Fig. 1.—The circuit diagram of the device.

the grid condenser or to negative or positive
L.T. as desired, and as such it has proved
to be highly successful. The idea is embodicd
in an experimental system yet to be de-
scribed, but owing to its great utility, and
since many readers may only be interested
in small cabinet components, it is thought
that a description of the device as a self-
containeéd unit may be helpful.

Fig. 2.—The panel ‘lay-out.”

By OSWALD J. RANKIN.

As will be seen from the diagram (Fig. 1),
the system employed is extremely simple
and easily arranged as a separate cabinet
unit, with four terminals for making the
necessary circuit connections. The plug A
engages the two sockets which are joined
to the upper ends of the fixed and variable
grid leaks, F and V, and the plug B engages
the three sockets ‘marked “P” (parallel),
“ negative,” and ‘ positive.” Thus it is
possiblé to place either leak in parallel with
the grid condenser, G C, or to give either
leak a mnegative for positive potential,
according to requirements, by simply
adjusting the plug B, and to change over
from the fixed to the variable leak by
means of the plug A when making final
adjustments.

The Parts Required.

To construct the unit the following
materxa.ls and vparts ‘will be required:

A ; in. ebonite panel 41 in. square; a
suitable cabinet for same ; “four terminals’;
one ‘0003 and one -00025 mfd. fixed
condenser (Wates “K”
type) ; one l-megohm and

Fig. 3,—The wiring beneath the panel.

case having an internal depth of 1} in., and
thus it became necessary to fit a spacing
lug under the flange of the variable grid leak,

one 2-megohms fixed grid
leak with clips; a Watmel
variable leak ; five sockets
(flush type) ; two plugs with
flexible leads; and some
odd lengths of bus bar
connecting wire,

The front and back views
of the panel are shown in
Figs. 2 and 3 respectively,
where the panel lay-out
and wiring arrangement is
clearly outlined. The dia-
gram, Fig. 1, may be taken
as a guide for wiring up the
panel, this showing “all con-
nections as viewed from
the front of the panel in
Fig. 2. The transfers are
attached as shown to corre-

spond with the marking in
Fig 1. Arrowscan be seen
against the two top ter-
mmals and indicate the position of the
panel in circuit on the experimental bench,
the left-hand terminal being connected to
the A.T.1. or plate of the H.F. valve, as the
case may be, and the right-hand terminal
to the grid of the rectifying valve. The
two lower terminals are, of course, con-
nected to L.T. negative and positive '

Fig. 4 shows a general view of the
instrument. In the present instance the

only available cabinet was a small condenser-

Fig. 4.—A view of the comnpleted instrument.

this consisting of the base of & small wooden
pill-box which is bored to take the body of
the leak and drilled for the fixing bolts,
which are made from lengths of 6 B.A. brass
studding. This, of course, will not be
necessary if the cabinet is sufficiently deep
to clear the end of the leak when same i3
bolted flush with the panel. For the sake of
compactness, however, I would recommend
the shallow cabinet and the mysterious-
looking pill-boz
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By OUR PARIS

LTHOUGH Radio-Paris, Eiffel Tower,
and the P.T.T. stations of Paris
have been getting the credit for

most of the French broadcasting, another
station in the city has been making itself
not only heard but quite popular with the
French radio amateurs. This 1s the station
of the ‘“ Petit Parisien,” the largest French
daily mewspaper (with a total circulation
of about 1,600,000), the pet of Senator Paul
Dupuy.

The station is located in the building of
the journal itself, down on the rue d’Enghien,
in the centre of one of the busiést districts
of Paris. The aerial masts are erected
on the roof of the building, a task which
proved very delicate, as the roof (or roofs,
for it is actually on two) were not made for
such extra weight. The two masts are,
because of the fact that they are on two
roofs, different in height. one being 24
metres (about 74 ft.) and one 25 metres
(about 77 feet) tall. The weight of each is
2} tons.

Details of the Transmitter.

The aerial itself is 35 metres {(about 114
ft.) in length, of three wires, flat shape.
The actual radiation of the aerial is 500
watts, although the input is 1,500 watts.
The station works on a 340-metre wave-
length.

Instead of using a direct carth connection
they have been obliged to employ a counter-
poise, formed by ten wires which make a
sort of “mat” under the acrial. The
difficulty with the earth corinection would
have been that the building is made of
reinforced concrete, which presents a
considerable “ carth” problem.  Also,
because of the various motors of the
printing presses, heavy parasitic disturb-

CORRESPONDENT.

ance would have been probable. The coun-
terpoise has given excellent radiation and
very pure transmission.

The station transmitter proper is a
Western Electrie, similar to the one at
present in use at the High School of the
Postes, Télégraphes, and Telephoncs
(P.T.T.), of which only five or six arc to be

the amplifiers allows for a control over
this phase by an operator.

Sound-proof Studio.

The modulations of the current thus
amplified operate on the continuous (carrier)
waves of the station proper. The valves
used are of the new type of platinum
filament covcred with oxides of metals,
allowing for a high elecfron emission with
minimum filament current. The filament
current is 6'25 amperes under a tension of
14-5 volts. The plate pressure is 1,600 volts.

Power is furnished by the eity power
line, driving two generators which snpply
the anode current and the filament current
respectively. A control system allows for
a careful checking up by the control
engincers, so that not only is the primary
amplification watched constantly, but also

F

The aerial, which i3 eresfel on the roof of the * Petit Parisiea” buildinz, right in tha cantr: of tha
busiest part of Paris.

found in. Europe. The mierophone is of the
differential type, allowing for a very broad
sound range, having a double carbon
diaphragm very taut, so that the funda-
mental vibrations are muc¢h higher than
those of the sounds to be transmitted, thus
avoiding distortion. It is specially modelled
to transmit voice frequencies of 200 up
to the highest frequencies of the piano,
which ranges just below 5,000 cycles-per

second. :
This * sensitivity ” of the ‘microphone
calls for an

lmmediate
am p iification
of the sounds
transmitted
by it. For
this ‘purpose
are used three
stages ofaudio-
frequency
a m p lification
before the
modulating
unit is reached
by the sound.
Besides ~ this
the degree of
am plification
can be regu-
lated by vary-
ing the coup-
ling by means
of a potentio-
meter.. Aloud
| speaker . con-
| nected to the

The rectifying units and transmitting panels,

terminals of

the modulation and other parts of the
transmission.
Considerable care has been devoted to

the construction of the studio to avoid to

the greatest degree distortion from this
source. The walls and ceiling are covered
with. cloth .(actually carpet),. and. are. ar-
ranged so that to a certain extent the
absorptive quality of these walls can be
varied according to the type of transmission.
Results so far have proved very satis-
factorv, and interest in this station is
growing rapidly.

For example, a letter comes from Norway

reporting reception of the * Petit Parisien ”
station clearly on two valves, and numerous
other amateurs in the Scandinavian countries
have written praising the excellent modu-
lation and purity of tonc of the station.
In Algeria the concerts are followed regu-
larly (some 750 miles to the south of Paris) ;
likewise from Barcelona and from Germany
conie reports of good results.
~ But perhaps most interesting of all
i8 one from London of an amateur who
hos heard the Paris journal on a simple
crystal set.

L

ORI

Readers are invited to sub-
mit photographs of wireless
interest for publication in
“Popular Wireless.” Every
photograph accepted and
published will be paid for at
the rate of 10/6 per phote.
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HOW TO MAKE A !
CRYSTAL SET.

“P.W.'s >’ FHOTOGRAPHIC GUIDE.

e o o o S

.

3*

* e o b

]
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POINT TO POINT CONNECTIONS.

Parallel aerial terminal (right-hand side looking
down on underside of panel with aerial coil plug away
from you) to érystal side of crystal detector, to plug
side of aerial coil holder, and to the fixed vanes of the
variable condenser. Cat’s-whisker of ecrystal detec-
tor to bottom ‘¢ Output ’’ terminal and to lett-hand
’phone terminal. Series aerial terminal to moving
vanes of variable condenser. Socket side of aerial
coil to top *‘Ontput?’ terminal, to right-hand telephone

terminal, and to earth terminal.

W

1, The complete set of parts and 2. (Right) Marking ont
materials required, The cahinet  the pamel. It should
measures 8" X 5”x 31* ountside.  measure 81°X 51" x %",
The variable condenser should he

of -0005 mids. capacity.

. 5. Fixing the single-coil
| holder which is to take
| plug-in coils for tuning, ?

. L] . b = -
. R 4&“ 7. Fixing a panel mounting crystal-detector into

= < position
6. Mounting the- variable condenser.
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T 9. A further stage in the wiring.

8. (Above) Commencing
the wiring. Cat’s-
whisker side of detector
is connected to bottom
<« output *’ terminal and
one phone terminal and
one side of coil plag is
being connected to
earth terminal, etc. (See
point to poimt connec-
tions on other page.)

11. (Right). The wiring complete
—another view.

For parallel
funing connect
aerialto *“para-
Hel ** and join
*“series > and
earth terminals
together.

14. Tuning in 2 L 0. A 75-turn coil and “geries’

tzning acc employed,

12. Fixing the transfers in position. 13. The completed set with coil in pe-
Qutput is for amplifier or extra pair sition, A 200-turn coil is necessary
of telephones. for-5 X X—parallel aerial tuning.
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Experts 1 radio
acoustics since 1908

Our most perfectly
developed ‘‘speaker”

The Brandola will be for those
who demand supreme perform-
ance. Its large adjustable dia-
phragm gives new rounded ful-
ness to the low registers and
new clarified lightness to the
high, together with luxuriant
depth of volume. Special con-
structional  features ensure
greatest volume with minimum
current input and exceptional
clarity over the full frequency
range. The semi-gooseneck horn
has a distinguished * antique
finish,” and is constructed of
non-resonant material which de-
feats harsh or metallic reson-
ance. The base is of polished
walnut with electro-plated fit-
tings. Substantially, yet ele-
gantly built, the Brandola will
harmonise effectively with any
decorative scheme. Height 26}
ins., diameter of bell 12} ins,,

To capture an electrical impulse
and transform it to audible
sound is easily accomplished in
this age of advanced radio: To
reprocduce that sound in its
original purity and texture,
without a suggestion of alien in-
fluence, is quite another matter.
Our long and intimate associa-
tion with the “ voice of radio "’
has, of course, necessitated
minute and exacting study of
acoustics—the science of sound.

Radio acoustics is the science
of transforming the electrical
impulse into audible sound, and
Brandes have been engaged in
this absorbing study of real re-
production of voice and music
since 1908. The expert know-
ledge thus accumulated shows
itself in the unique principles
embodied in the Brandola, our
latest and most perfectly de-
veloped Speaker.

Ary reputable dealer stocks Ask your dealer for the
Brandes. Brandola.

Brandes

Brandes, Linuted, 206, Regent Street, W.1. Works : Slough, Bucks.

T hree other famous Brandes products E
The Table Talker. Audio Transformer.

Ratio 1 to 5. Deve:
Re-designed goose- Matched Tone Headphones. loped alongsound en-

neck horn which gingering lines togive

produces clear, Every pair of Brandes ’phones is matched .in high amplification of
more rounded and tone by special apparatus so that the two applied voltage with
mellow tones, i d tiy the same sound at S e vl
 Constructed of receivers produce exactiy the ) al fication - frequency H
special material the same instant. Comfortable and light in curve. Well protected
which defeats any weight with clutch on headband giving perfect mechanically with
suggestion of adjustment to any head. Included shiclding such that
metaltic resonance. in the leading types of completely 20/_ interaction is elimi-
The adjustment equipped receiving sets gt nated. With outside

soldering tags, screw
terminals and screw
mounting base. On
comparative test

the extra volume

and clearness of this
transformer are im-
mediately noticeabie

lever, located at the
rear of base, con-
trols the volume
and sensitivity. 18"

high, dia- 7
meter of 30/-
bell 10",
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Concert Grand.

Eureka Concert Grand
The well-known Eureka Trans-
former selected by experienced
radio engineers for its wonderful
amplification with a complete
absence of distortion. Uncon-
ditionally guaranteed. Price 25/.

Eureka No. 2

Specially designed for use as a
second stage transformer with
the Concert Grand. Uncon-
ditionally guaranteed. Price 21/~

Everyone can now
afford a real Eureka

HE comparative high price of the Eureka Concert

Grand and the Eureka No. 2—due to their costly and
intricate manufacture—has undoubtedly prevented many
who would otherwise have chosen them, from buying. In
order, however, to reach the many hundreds of thousands
of wireless enthusiasts who want a good transformer capable
of big amplification, and who are prepared to sacrifice some
of the exquisite tonal qualities of the Concert Grand, we
have introduced the Eureka Baby Grand No. 1 and No. 2.

These two fine transformers represent wonderful value for
money, and are made possible at the price only because of
the immense manufacturing and purchasing facilities
enjoyed by this Company.

There is a big future for the new Eureka Reflex—the first
real Reflex Transformer. If you are an S.T.I00 enthusiast
take out the transformer you are using in the first stage
and substitute a Eureka Reflex. You will be amazed at
the increased volume and improved tone. All these fine
quality Transformers can be obtained from your Dealer.,
No matter which set you are going to build, you improve
it by using a Eureka Transformer.

Eureka

introduces
new 1 ransformers

three

Eureka Baby Grand No. 1

A new and inexpensive first stage Transformer
embodying all the well-proved Eurecka
principlés.  Unconditionally guaran-

teed. Price - - S 15/

Eureka Baby Grand No. 2

Specially designed to follow the Baby Grand
No. 1 when two stages of 1.f. amplification
are wanted. Unconditionally guaran-

teed. Price - - - 15 /

Eureka Reflex Transformer

The first Transformer ever to bé placed on
the market as being specially designed for
reflex work. This fine quality instrument
will give considerably more volume-in a reflex
circuit than any standard transformer.

Unconditionally guaranteed. Price 15/ i
Important
Eureka Price reduction
Baby Eureka Concert -

Grand now reduced
to 25/-

Eureka No 2
reduced to 21/-

EurekaBaby Grand ¢
No. 2 by

Eureka

Radio Products
(Portable Utilities Co. Ltd.)

Eureka House, Fisher St.,
London, W.C.1.

Eureka Reflex

ARLBLARLRLI AT LR L LT LS LR LS AT LT LS LT XL TLRK

%E%ﬁ%ﬁ%%%ﬁ%ﬁ%ﬁ%%&EKEKEKﬁXX%EKXK%%%XE%X%X%E%EKE%EKEXEKXXX

Gilbert Ad. 3443
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Fig. 4.—The crystal oscillator dismantled, showing the special wire-supported crystal cup.

THERE has been a great deal of discus-
sion, pro and con, regarding the
principle of the Cristadyne circuit.
Many of the leading radio engineers predict
a brilliant future for this invention ; while

of the diagram is an ordinary crystal re-
ceiver, including the adjustable inductance
L, and the variable capacity C,.

The battery B gives 12 volts, of which
four are shunted by the potentiometer P,
of about 400 ohms. The
polarity should be observed

carefully. The inductance re-
sistance R should be of 1,000
ohms and considerable in-
ductance. The capacity C,
is equal to 0-25 mid., the in-
ductance L, is of 35 milli-
henrys, and its resistance is
of about 30 to 50 ochms.

Oscillation Control.

It is, above all, necessary
to find the generator point,
by placing the switch K
in the position L.IF. (audio
frequency), and listening to
its musical note in the tele-
phone T, In searching a
satisfactory point, and in

AMPLIFIER

moving the potentiometer
slide tuner P, the sound is

C3 é’; Ke
et 15 O e
I < ©
o Sm——
P—

DRANEY A-D.

L

Kz o

easily obtained. As soon as
B a good, pure, continuous note

! is obtained, the circuit L,—C,
is disconnected by placing
Ci the switch - K in tbe
position H.F. (radio -fre-
quency); when one listens

CHKDBY
SER:N®|R. 73

RECEIVER  FlG)

in the telephone T; of the

others are decidedly sceptical, calling the
oscillating crystal merely a scientific
curiosity of no practical value.

Details of ihe Circuit,

While the writer does not wish to take up
the actual defence of this circuit (which, it
may be added, is becoming more and more
popular in Russia), he feels that a fair
description of the zincite mounting may not
only be useful to the amateur experimenter,
but may also aid in proving through the
latter whether the circuit is of actual value.

From Fig. 1 we note that the zinciteis
set directly in the antenna receiving circuit,
in order tp reduce to zero the effective re-
sistance of the receiver, due to its negative
resistance.

The switch K, cuts the amplifier out
of the circuit; while the switch K,,
united with the first, includes the erys-
tal in the audio-frequency circuit I,~C,
utilised during the ‘time of searching the
cxystal for sensitive spots. - The lower part

actual receiving set, tune
the circuit L;-C;, on the
wave-length by the switch K, and the
condenser C;.

To obtain the amplification both pure
and powerful the zineite crystal oscillations
should be damped by moving the slide tuner
of the switch K, towards the bottom.
The same result can be obtained by modify-
ing the position of the potentiometer,
varying the negative resistance of the crys-
tal; but it is obviously better to work by
increasing the coupling, for in this way a
larger amount of energy is put
into the telephone Ty. In prac-
*tice it is a good idea to Increase
even the negative resistance of
the circuit by slightly moving
the potentiometer P, This is
the reason for having
a variably coupled re-
ceiver, as is shown in
Fig. 1. The maximum
of amplification is ob-
tained, as in valve re-
generative receivers, at

45
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THE '
OSCILLATING
CRYSTAL. ¢

As Used By Its Inventor.

By C. NICOLAJEFF
(Enyineer in the Laboratory of M. Lossev).

- This important article by an
assistant of the inventor of
the oscillating crystal method
is exclusive to “P.W.,”” and is )
one of great interest to all '

experimenters.
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the very limit of the oscillations of the
zincite crystal.

Fig. 2 shows the variation of the crystal
resistance under the influence of the current
running through it. This current is evidently
the function of the potentiometer P; the
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more the potentiometer is moved to the
right the stronger the current becomes. - It
is to be observed that in proportion to the
amount the current increases from zero
to a certain value, the crystal resistanco
(Continuned on page 46.)

Fig. 3.—This photograph clearly shows the method of mounting the
oscillating erystal.
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Conducted by our Staff Consultant, J. H. T. ROBERTS, D.Sc., F.Inst.P,

THE remarkably rapid progress of wireless
science since the advent of broadcasting
is-indicated in the refinement of broad-

cast receiving apparatus; almost every
month, certainly every season; considerable
improvements are announced in circuits and
in apparatus. - There will always be, of

course, a large amount of business to be.

done in the manufacture of more or less

‘“ ordinary ’ components, but the larger.
and more enterprising manufacturers are-

more and more conscious of the need for
further research and experiment and, in
many cases, the larger manufacturers have
now provided themselves, if not with
“ regearch ”’ laboratories, at any rate with
“ testing departments,”” in which a certain
amount of experimental work, of sorts,
is carried out. It still remains for only the
very . largest manufacturers to maintain
true research laboratdries, the reason being
that such laboratories are very expensive
to run, and that the return for the outlay
may be long delayed.

Commercial Research Laboratories.

The fact that research really pays has
been- proved beyond the shadow of doubt,
particularly in the electrical industry ;
even the most conservative of manufac-
turers and the most conservative of traders,

are at last admitting that research (like _

advertising) pays in the long run.

The United States was some year or two
ahead of us in the matter of broadcasting,
and consequently it is only to be expected
that many developments are to be found
there which have not yet properly estab-
lished themselves in this country. I have
in mind, in particular, the commercial
research institutions which are rapidly
springing up in the United States, and of
which, from time to time, one sees announce-
ments in the American press.

This seems to me a very good arrange-
ment, for, with the establishment of inde-
pendent research organisations, a com-
paratively small manufacturer, who could
not afford to maintain his own laboratory
or staff of experts, may have his problems
solved as they arise and in the meantime
is under no expense. It is easy, of course,
to foresee difficulties and complications
arising with regard to the agreements or
disagreements between the parties as to
their relative shares in the final product.

A Valuable Enterprise.

But experience has shown that there are
ways of overcoming even these difficulties,
and it seems likely that this system will
come more and more into vogue ; probably
in the next year or two it will establish
itself over here. The raison d@’étre of such
organisations is very simply summed up
in the opening words, which I extract
from an-advertisement of sush an institu-
tion: “Radio manufaciurers are - con-

stantly faced with scientific problems due
to the discovery of new principles and the

necessity for keeping their product in the
front rank of radio’s rapid advance.”

I think there would be no difficulty in
setting up a commercial research organisa-
tion for the wireless trade in this country,
and I venture to predict that, properly
organised and conducted, both internally
and in its relations with the trade, such an
enterprise would prove not only very
valuable to the industry but eminently
profitable to its promoters.

Transmission of Photographs.
The encouragement which is being given
in the States to amateur experiment in the
transmission and re-

i

by
& w Pagiail

ception of pictures by’
wireless is indicated
by the announcement,
just'made by.the Com-*
missioner of . the De-

partment of Com-
merce, that radio
amateurs niay .use:

apparatus for picture
transmission,-con-1 -
nected to their regular
transmission - sets,
under their existing;

" licences and on any of
the wave-lengths
authorised for amateur,
usc.

Ithink I have already
mentioned that the.
Jenkins _laboratovies;
are offering for saole’
complete . apparatus
for the transmission
and reception of pic-
tures, being-sold:at a-
very low price in order
to stimulate amateur
experiment in this
direction.

Examining the base of one of the 500-foot masts at the Daventry station.

(Conlinued on page 8C.)
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THE !
OSCILLATING CRYSTAL.

(Continued from page 45.)
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remains positive ; but as soon as the current
passes the value the resistance changes
abruptly and becomes strongly negative.
It is at this moment that the oscillations
reappear.

In proportion as the current increases
under the influence of the potentiometer P,
the negative resistance diminishes, the
oscillations becoming weaker or even stop-
ping at a certain moment; when for a
certain value of the current, the resistance
becomes again positive after having passed
a zero value.

A glance at the curve (Fig. 2) shows how the
following rule necessary for the satisfactory
adjustment of the potentiometer P can be
established. Once the oscillations are estab-
lished, all increase of the tension furnished by
the potentiometer diminishes the- intensity of
the oscillations ; and, to the contrary, all
diminution of this tension increases the
intensity of the oscillations, that is, of course,
if one remaing in the zone of negative resis-
tances.

The most practical form for the construe-

tion of the oscillating crystal detector is
shown in the photograph, Fig. 3. The hasc
of the detector is placed in a small box fillesl
with felt or rubber-wool. The detector it-
gelf is connected by very fine and-extremely
supple wires to the contact terminals situated
on the box. This method of mounting helps
to avoid all vibratory interference in the ad-
justment of the detector. Fig. 4 shows the
detector removed from its box, with the
little crystal holder also removed.

The cat’s-whisker is of 0-2 mm. steel wire,
but to increase its elasticity another wire of
0-3 mm. is wound in the upper part of the
first, the smaller one being longer by about
1 mm. than the second one.

The quality of the zincite crystal plays an
all important réle in this circuit. Natural
crystal should always be re-melted in a
furnace or an arc; when with a good de-
tector an amplification of about ten times
can be had, weak signals being amplified
the most.

All Cristadyne mountings work better
with aerials of large capacity, even if fairly
low. The writer has obtained good results
with a single insulated wire stretched be-
tween the four corners of the house, and
many Russian amateurs use such things as
metallic roofs, telephone and telegraph
wires, or even electric light wire (this latter
only when a condenser of 2 or 4 mfd. is set
between it and the set).
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HE amicable agreement reached between
the B.B.C. and the theatres a few
weeks ago has, I hope, definitely

settled the controversy which has raged with
morc or less fierceness ever since the incep-
tion of the British Broadcasting Company.
Being an actress myself I have naturally
watched the result -of the negotiations
between the B.B.C. and the theatre
managets with considerable interest, "and
with, perhaps, cven greater interest the
experiences of the several well-known mem-
bers of my profession who have broadecast.

Broadcasting Beneficial to Theatres.

I have been asked to write this short
article, giving a few observations in general
on the question of radio plays, and, although
at the time of writing I havé, not broadeast
myself, it is not because of any prejudice’T
have against this new art. In fact, T have
nlwavs failed to sec how the broa.dca,stmg of
exéerpts from plays could (fo the theatres
any harm ; if my memory § ser\{ss me nght
the eviderice already obtainéd i conneétion .
with plays which have been ktoadcusyy
that the )udmlous broa,dcanstmg
from p]avs is beneﬁclal to the khenl

This, 1 beI]eve, is'now faig
nised : :myway, the B.B. d,
managers havé, as everybody %
that 26 excerpts from theatric: Shall
be broadcast in a year, and o rijfid
(and if the right excerpts aYe - chogen) the
the'»tres will firid broadcasting an - ideal,
form of pubhc1ty, and boX office . reé"elpts
should” mtta.m that satisfactory® dpgree™of -
opulence which is chiefly responsiblg for the:

e8% <hdld “the *atfenﬁ?on of  fhe, listehere:

. what I-mean, -

re
Ry gof'eed“ M Georgc

*&mo»o IR o o T e o S *

RADIO PLAYS.

The Theatre, via Wireless.

By FRANCES CARSON,

4 This short article gives the im-

pressions of a well-known actress

on the question of the Broadcast
.Play.

) | M
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Specially written plays for broadcasting
purposes will certamfy have to concentrate
on providing -a-dialogue for the various
characters whigh .will “command attention.
valogue Whlch .necessxtates facial _expres-
‘sions, movcment zmd the aid of vision, is
obwousb(,, uselcws :in ~ broadcasting plb.vo
Every wox;d_ spoken in a radio pla,y, should
be an egse‘nt;a'[‘ ‘word—and the , players’
*“ lines ”’, miust be’ suﬁiclently mt,er;*stmg to

_Galsworthy's’j %ys\ ate &gqod;zzxnnﬁﬂe of
Wor We‘mhﬁps SOMé
Ay rea.dgﬂs wx}hﬁemembgz’ ‘one of -the

" édawde"ope ning. ou« believe; by

mard Sﬁa\v 1 thmk it
began “‘H——, sald the Duchess I
Ra o Comedy Essehtnl; -

“Now, if )ou oﬁbnm} 'a*bo,gk ‘and o und
the..opening Sentente “as .above, I thmk it
“would hold yotii “attentioh. This may? tbe
.rather an extfeme example, but, at any mh

cont,enbed smile ‘one may see on- the f&Qe.. hyou would want to "read on. The sgntence

of 4Ry box officé manager. 5

In the ¢inems you see but do ot hear =
in_broadcasting you hear but do’not: se%
and the interesting question ariseg:—can you;
intérest a big “ listening publlc Just as it
is possible to interest a blg ﬂeelnb p\rbhc 7
I feel sure it can be done.

Holding Listeners® Attention.

For instance, just as Pirandello can draw
a large English speaking audience to his
Italan plays—and I suppose very few play-
goers understand Italian—so the person-
alities of players in broadeast plays should
hold the attention and interest of the hun-
dreds and thousands of people who listen-in.

s mtngumg The exclamatlon of the word
bpoken by the duchess is not an unusua,l one,
but_the idea of a duchess exclaiming it,
nghtly or wrongly, is somewhat, unusual
Jtis unexpocted

It-islike ('eorge Robey telling a Sunday-
school story : you don’t cxpect it, and the
unexpeéted and unusual contradiction of
your own anticipation makes you interested
in what follows. Witty dialogue, epi-
grammatic and to the point, seems to be
absolutely essential for the radio comedy,
and, of course, the fewer the characters in
the play the better, otherwise the listener
will have difficulty in remembering the
names of the characters and correctly

ot 42K

A NOVEL |
DRILL STAND. §
*

e R e e o o

IT is a good plan to keep a set of twist
drills exclusively for drilling ebonite
and other soft materials, and those
sold on stalls, etc., at the very low price of
one shilling or so per set will be found quite
suitable for this purpose. The accompany-
ing photograph shows a very appropriate
stand for a set of “ebonite ” drills, this
consisting of a piece of 1 in. sheet ebonite
4 in. long by 11 in. wide, which is drilled
as shown to take the shanks of the drills.
Another row of holes is drilled near the front
edge of the ebonite, each hole corresponding
in size to the adjoining hole in the back row,
so that the ebonite forms a combined stand
and drilling or tapping gauge, it being
possible to find the correct.size of drill for

any screw or tap by fitting the latter into
the duplicate holes and then selecting the

adjoining drill. The ebonite is screwed to
two small strips of wood, a third strip being

47
linking them to the various * unseen”
voices. -

The length of a radio play is another
important point. Tiwenty minutes at the
outside is, to my mind, %ufhclent I.notice
that the B.B.C. sometlmes,g.lve two or,three
radio plays in one evening, and 1 cannot
help thinking this is-rather a -mistake. I
may be quite wrong, but my personal
opinion of hstemngui is thut variety: is
essential, and two .or three plays following
cach other are hkely to impose too much of
a strain upon one’s attention however
interesting the plays may be.

There is undoubtedly a wonderful new art
awaiting exploration in connection with
radio plays. The broadcasting of excerpts
from theatres may.have its drawback, but,
on the other hand, listeners do undoubtedly
gﬁt an excellent idea of the atmosphere of the
theatre, although I should say that the
broadeasting of musical plays will probably
be more successful than the broadeasting of
what is t;echmcally known as excerpts from
t* legitimate ” plays.

Definite’ Plage’ for Wireless.

. There isn’t any reason why. radio plays
should not.have a wide appeal, in_spite of
their limitatjon, from a technical point of
view. To those of 'us to whom, as Hamlet
says *“ The play’s the thing,” the drawback
of not seeing the actors and watching action
on the stage (which is certainly a large part
of the modern play, where long, speeches
are rare and one has to act more than speak)
“listening-in” to a play will far from
satisfy.

But there are always the classics that are
so rarely done these days where one hears a
béautiful voice uttering lovely verse, which
is as much a part of the play as’its drama.
Then I feel, sentlmentally, for those whom
the great joy of sceing is unknown. Think
‘of what the theatie can mean t6 them by
way of the radio.

Personally, T long to broadéast. It would
mean playing to the largest audience one
has ever had and, from an acting point of
view, think how carefully ‘and with what
cxpression one Would have to speak with just
the voice to do it all.

Yes, - the tlieatre, via wiréless, has a
definite place, and I hope the managers and
the B.B.C. will co-operate and benefit by it.

— —

screwed between them, under the back row
of holes, to support the drills.

The writer purchased a set of cheap
drills ranging from + in. to § in. in
diameter (as shown), which were sewn toa
card with their sizes marked directly beneath
them. By means of the dividers the holes
in the ebonite were marked off to corre-
spond with thesc figures so that when the
marked portion of the eard was cut out and
glued to the ebonite, the size of any drill,
or gauge hole, was known at a glance.
The stand being made of ebonite, is an
excellent “ ebonite only ” reminder, and the
busy amateur would do well to adopt the
idea.

i
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PHOTOGRA

Readers are invited to submlt photographs

of wireless interest for publication in =

« Popular Wireless.”> Every photograph =

accepted and published will be paid for at =
the rate of 10/6 per photo,
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From OUR OWN CORRESPONDENTS.

% FOREIGN NEWS.

Paris—Wireless Conducted Automobile Meets
With Accident.

AN experiment was made in Paris recently
with an automobile controlled by
wireless. The test took place in the

early hours of the niorning on the Champs

Elysées, but it ended .in disaster. Near

the Etoile the car came into collision with

a motor-van and was smashed. The in-

ventor of the directing apparatus was

following in a second car a short distance
behind, but he refused to make any state-
ment regarding the cause of the mishap.

Copenhagen—New Danish Station in Far North.

The Danish Government proposes to erect
a wireless station on the East coast of Green-
land, and has secured the consent of the
Icelandic Government, Iceland being now
a self-governing dominion, to put up three
stations on the West and North-West coasts
cf Iceland.

The main purpose of these stations will
be to help broadcast meteorological infor-
mation and to help the large fishing fleets
of all nations that frequent these waters.

It is expected that three of the stations
will be ready before the end of the year.

£ sk

s

Paris Time Signals.

M. Bigourdan has presented to the French
Academy a proposal to simplify the trans-
mission of time signals from the Eiffel
Tower radio station. This system, which
it is cxpected will be put into operation
within a short time, will be both more
efficient and more rapid, it is claimed.

Ed * *

Bangkok—Siam May Go In For Radio.

The Siamese Government, it is stated, is
congidering setting up a wireless station in
the vicinity of the capital. So far, there is
not a single wireless set in the country.

*) * *
Berlin—German Local Dues Are Abolished.

The German Government has decided
that no local authority will be henceforth
empowered to levy any toll or due on radio
amateurs for the right to use a receiving set.
These dues have been enforced in many
places, but they are now declared ta be
illegal.

In the statement issued on the subject,
the Minister of the Interior informs radio
amateurs that, while these levies were
illegal, and must cease, no action to recover
amounts paid in already. will be enter-
tained.

*) * *
Berlin—¢ Stereoscopic >> Broadecasting is a

Suecess.

The experiments made by the Rundfunk
Company in * stereoscopic ”’ broadcasting
have proved a briliant success. The
method used was to install two different
microphones in the studio; one of them
connects with the neighbouring Magde-
burger Platz transmitting station, and the
other with the Koenigswusterhausen station.

1f the listener .picks up both these wave-
lengths and listens in with a ’phone con-

nected with the Magdeburger Platz at one
ear and_another connected with Wuster-
hausen at the other, he will obtain a full,
normal hearing effect which develops a
beautiful quality of tone. )

With the ordinary, non-stereoscopic broad-
casting the listener-in either uses one ear-
piece or a headphone, or, hears out of a loud
speaker. In.the case of the headphone
he hears the sounds simultaneously with
both ears. In the case of the loud speaker
there is always a refraction from walls or
other obstacles. In the case of the single
earpiece, the hearing is as imperfect as is
sight with one eye. The ‘‘stereoscopic”
method is the only one which gives the full-
natural effect.

* b *

Paris—Franco-Austrian Radio Service Opened.

The French post office authorities an-
nounce that, owing to a convention recently-

of Radio Industries, and four delegates
nominated by the Government.

* * *
Berlin—Amateur Transmitters.

New regulations.will shortly be issued for
German radio amateur senders. It is under-
stood that the main provisions will be as
follows :

The maximum wave-length allowed will
be 120 metres, and the maximum power
500 watts. Transmission will only be
allowed at nights, and a monthly fee will be
paid to the German postal and telegraph
administration. Before receiving a licence,
the applicant will have to undergo a Morse
test of a rigorous character. It will be
forbidden to broadcast news items, general

Mr. C. Francis Jenkins, the American inventor whase television experiments have created world-wide
interest. This photo—one of the latest—shows Mr. Jenkins with part of his television apparatus.

signed between France and Austria, it is
now possible to exchange telegraphic
messages . through the Radio-France com-

pany between France and Austria.
The rates will be the same as by the
ordinary telegraphic route.
£ ¥ ik

Prague.

The rapid progress made by radio in
Czecho-Slovakia is shown by the fact that
the National Radio Company, Ltd., of
Prague, which last year had a deficit of
221,861 kronen, has this year made a
very substantial profit, and has decided to
increase its capital from 500,000 to 1,000,000
kronen.

The Government is taking over 51 per
cent of the shares, the remainder being
subscribed by various industrial concerns.
The board of directors is to be recast, and
will comprise one representative of the Czéch
radio sets manufacturers Radioslavia, the
Czech Union of Journalists, the Federation

information, advertisements, lectures, or
concerts.

I ® *® #*

New York.

. The Radio Corporation of America has
reported a loss of $391,000 for the last
quarter, as compared with a profit of nearly
$2,000,000 in the March quarter. The gross
income diminished from §15,000,000 to
$4,584,000.

* i3 B

Paris.

It is announced here that the Turkish
Government has given a French firm the
contract for the building of two wireless
stations, one at Angora, which will be the
most powerful in Asia, and one at Con-
stantinople. The news has created some
gurprise, as it had been announced three
months ago that the contract was prac-
tically secure for the Radio Corporation cf

(Continved on page 79.)
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now at a price within the r@ach of all
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per pair
fully
guaranteed

4000 ohms
resistance

T is doubtful if there is a single wireless

enthusiast who has not heard of J5rowi A-type
Headphones. Not everyone, however, who has
coveted them has beéen able to buy them—in
fact, owing to their comparative high price, only
a small proportion have. been able to enjoy their
advantages.
Brown A-type—with their famous super-sensi-
tive tuned reed mechanism—have always been
acknowledged to be the world’s best headphones
and in a class apart from competition. Govern-
ments, shipping and telegraph companies have
all paid tribute to their won-
derful efficiency and have
staken the bulk of the available 1
‘supplies. 7
But the insistent demand for M
a li:h(;aaper mstr\grm;:i;1 com- :

elled us to consider the pro- ‘
gucuon of a modified A-type : b
Headphone suitable for mass '
production on a large scale. y

rown

TO THE TRADE

We want you to have adequate
stocks of these Headphones
and all the new ¥rown Loud
In case of difficulty
write us immediately and we
vsill see that you are supplied.

Twelve months have been spent in designing

- the new f5rown A-type. We can now guarantee

that they contain all the essential details of the
famous tuned reed mechanism—that in sensitive-
ness they are still without equal—that the
same superb J8rown standard of workmanship
is maintained. That in short, although pro-
duced in huge quantities by the aid of the
most elaborate and costly machinery, they are
in every way comparable to the world-renowned
standard JBrown A-type.

Their productxon at the
amazing price of 30/- is a
truly remarkable achievement
—one of the greatest, perhaps,
in the whole wireless

demand for them will be
immense—order a pair from
your Dealer at once.

Pescsawrvsssn

industry during 1925. The
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A ’phones

8. G. BROWN, LTD
Head Office & Works :
Victoria Rd., N. Acton,
.3

Retail Showrooms:
Mortimer 2>
15 Moovfields, Liverpool
67 High St., Southampton

Headphomnece

and Loud Speakers

q

All'the new Brown Loud
Speakers may be seen,
heard and bought at the'
Works or at our Show-
rooms.

Depotsn(lWholesalc
13 Bushy Park. Bristol

Cross House, Westgate
Road. Newcastle -

Gilbert Ad. 3124
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HE days of irregular shaped crystals of un-
T certain behaviour will soon belong to the past.

TUNGSTALITE have discovered how to produce
crystals which are sensitive all over, through and
through, and which secure clear results over
distances inaccessible with other products. You
can try any specimen of TUNGSTALITE (Blue or
Gold Label) and the results will astonish you.

But this is not all! The new product known as

1 /8 TUNGSTALITE 1 /8

Round Type Crystal
is the first crystal to be made in perfectly
eylindrical form.

It fits instantly and snugly into all ordinary erystal
cups without fracturing or splintering.

H is sensitive at every point of bLoth its cut and
rounded swrface.

Every specimen p an equal and pevfect
sensitivity, and has a useful surface not equalled
by any other product.

Secure your specimen, to-day 1/6.
From all dealers or direct from

F4 TUNGSTALITE, LTD.,
kd 47, FARRINGDON ROAD, LONDON,
E"'i'r"r--ror 41, CALL LANE, LEEDS.

T T T T |
:.a_..e..',:_u:'.i_-Lu.;L:.u.u:s.,.LJ.._a_J
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A GREAT DISGGVERY
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WITH THE REAL ADVANTAGE

in its Patented

MOLYBDENUM THORIUM
COVERED FILAMENT

the “ Six-Sixty " Filament is 100%,
efficient electron emitting.
That is the all-
important fact.

FILAMENT
VOLTS 1:5.-2

14/-

If your local dealer
cannol supply send
direcl to us. Please
give dealer’s name
and address.

FILAMENT
CURRENT
3 AMIPS.

British Made.
B.B.C. Stamped

Valves differ in detail, but only the
“ Six-Sixty ” can offer you the greater
range and increased power attendant
upon the use of a Molybdenum Filament,
completely Thorium covered. Get a
“Six-Sixty ” and test it in every stage.

This free foldcr
will interest you.
It tells all about
the unique fila-
ment of the ** Six-
Sixty,” and shows
how with it great
economy of cur-
rent may be
cffected whilst
actually  gaining
in range and vol-
ume. Send a post-
card for it to-day.

-£1 FERON-

Triumph House,
189, Regent Street,
London, W.1,

'Phone : Regetit 39335
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T is not without a blush of shame or a
hidden pang of remorse that many &
crystal user slowly and deliberately

ingerts his first finger and thumb into the
sacred crystal cup of his set, and, having
guiltily grasped the mineral inhabitant of
that vessel between the aforementioned
digits, turns it over again and again in order
to inspect its condition and to determine
whether a fresh area of crystal surface
‘may be put into active use.

A Popular Theory.

It is very often, I repeat, that it.is only
with feelings of the deepest guilt that this
operation is carried out by a large.number
of enthusiastic crystal users, for, according
to our popular and conventional standards,
the handling of crystals in any way at all is,
after deliberate and persistent oscillation,
the most heinous and unpardonable of all
the Seven Deadly Sins of Radio.

It would be interesting to no mean extent
it the origin and progress of the crystal-
fingering myth—for that is practically
all the theory would seem to amount to—
could be traced out and set down for the
benefit of crystal experimenters as a whole.
We. all know, of course, that the idea
concerning one of the causes of the decrease
.in sensitivity of many radio crystals which
is very often accepted is that during the
handling of the crystal a small deposit of
grease is laid upon the crystal surface, and
that it is this oily exudation of the skin
which is responsible in a very large way for
the gradual decrease in the crystal’s
rectifying powers.

Such“is the explanation of the detri-
mental effect which is supposed to occur
with ecrystals which have been unduly

handled, and, as in many instances the

theory is able to account very conveniently
for observed diminutions in crystal sensi-
tivity, it hasgained popular acceptance to a
very large extent indeed.

Quite a Fallacy.

Uniortunately, however, little experi-
mental evidence can be obtained to_support
this theory. In fact, the accumulated
evidence rather points the other way,
insomuch as it can be shown by careful
experiment that ordinary greases and oils
of a reasonable purity do not exeri any
appreciable effect upon the crystal’s func-
tions. I

In the first place, a piece of sensitive
galena may be broken up into several pieces,
and these ‘pieces may be distributed
amongst several individuals, each person
being instructed to handle the crystal

between his fingers as much as possible.

After a few days’ handling, the crystals
may be collected and carefully digested
with a little warm ether. The result of this
experiment will be that no‘trace of grease
or oil will be able to be discovered, that is,
of course, provided that the orystal frag-
ments were handled by persons possessing

p S
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AN INTERESTING
ARTICLE OF A
PRACTICAL NATURE.

By J. F. CORRIGAN, M.Sc.,, AIC.
(Staff Consultant, « Popular Wireless.”)
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hands and fingers of average cleanliness.
Again, microscopic examination of such
crystals ‘will fail to reveal any trace of
grease.

Now, on the other hand, suppose we take
an ordinary sensitive piece of galena and
cover it with a layer of some pure grease or
oil, such as olive oil, vaseline, and so forth,
we shall find upon subsequent testing of

be ascribed to the action of grease. After
all, it is very improbable that the high-
frequency currenf which passes across the
crystal contact would be insulated by an
extremely minute grease film. Even the
current from an ordinary dry battery would
possess sufficient strength to overcome the
insulating effect of such a film. :

Inadvisable Experiments.

It has been suggested also that if a
crvstal becomes insensitive after handling,
the effect may be due to the action of slight
traces of fatty acids exuded by the skin on
to the surface of the crystal. Again,
however, very recent experiments would
seem to prove that this supposition is
incorrect. A crystal, after prolonged
immersion in dilute ether or alcoholic
solutions of skin acids, is not decreased in
sensiti¥i.y. Tt is on record aiso that certain

medical individuals

¥ who are interested
from an amateur stand-
point in crystal recep-
tion and theory have
even buried small
picces of highly crystal-
line galena in wvarious
portions of the bodies
of dead animals, but
all subsequent tests
have failedtodetectany
decrease in sensitivity
of the crystal.

There are many inor-
ganic saline solutions
which may be applied
to the ‘crystal surface
without any loss in
sensitivity resulting
from the process.

Fig. 1. Type of apparatus used 0r sho

the crystal that none of its sensitive pro-
perties have been interfered with in any way
at all. In fact, such a grease-treated crystal
will give rather better results, for the
cat’s-whisker will have a better hold on it,
and the crystal surface will be kept out
of contact with the air, and thus atmospheric
contamination will be prevented.

Effect of Oxidation.

Oxidisable oils, such as turpentine,
however, whilst they do not affect the
sensitivity of the crystal at first, rapidly
produce a desensitising effect owing to
oxidation products being set up on the face
of the crystal and thus insulating or altering
the nature of the contact.

Experiments such as these, therefore—
and there are many similar ones which can
easily be devised and conducted by the
interested amateur—go to prove that
‘ordinary pure greases and oils do not affect
crystal sensitivity,  and, therefore, that if
any decrease in sensitivity becomes apparent
after a crystal has been handled, the cause
of such a phenomenon cannot very well

wing the effect of gases and vapours on erystals.

It is well known, of
course. thatsubstances
such as alum solution, or a strong solution
of sodium thiosulphate (the photographer’s
“hypo ” in a pure form), will very often in-
crease a crystal’s sensitivity. A solution of
sulphuretted hydrogen in water or glycerine
is also-able to increase crystal sensitivity,
but owing to the abominable smell of these
solutions, the amateur is not advised to
make experiments in this direction, or at
any rate it would not be well to carry them
out within odorous distance of the drawing-
room or living apartments.

A Point to Note.

All these solutions act by dissolving off
the surface layer of the crystal and thus
exposing a fresh surface to the contact of
the cat’s-whisker. The point to note, howr
ever, is that any chemical or physical attack
upon the crystal’s surface does not neces-
sarily result in a decrease of its radio-sensi-
tivity. Indeed, as we have just seen, the
reverse may very often bc the case.

Dust has been another suggested cause
of crystal insensitivity, and without a doubt

(Continued on page 52.)
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there is a large element of truth in this
supposition. However, before one can
ascribe a crystal’s insensitivity to dust
deposits on its surface, it is necessary to
know more or less the exact nature of the
dust.

Soot and Strong Signals.

For instance, a layer of fine sand upon a
crystal would not destroy its sensitivity.
Neither would a deposit of finely powdered
inorganic insulating material. However,
dust which contains particles of soot has an
appreciable effect upon the strength of
crystal reception, for when it is deposited
upon the surface of the crystal it provides
an alternative conducting path for the
current. City atmospheres inevitably con-
tain a large percentage of sooty matter in
suspension, and this, settling upon the
crystal surface, takes away from its sensi-
tivity. It should be noted, however, that
a crystal so stricken will nearly always
regain its original sensitive powers after a
little cleaning and treatment with thiosul-
phate or alum solution.

It would be interesting if some crystal
enthusiast could collect statistics of the
rumber of cases of crystal insensitivity
which occur in various regions. For in-
stance, if the sooty and organic componcnts
of town dust are responsible to some extent
for the decrease in a crystal’s sensitivity, it
would be expected that crystal users in
towns like Bournemouth and Aberdecn
would be more exempt from these troubles
than crystal-set listeners-in in cities such as
Manchester, Birmingham, and Cardiff.

Exceptionally strong signals are also
considered to detrimentally affect a crystal’s
sensitivity. In passing, however, it may
be remarked that oscillatory diseharges
from Leyden jars have been passed through
many commercial rectifying crystals and
minerals without exerting any noticeable
influence on their sensitivity.

To he brief, however, very little is known
with regard to the fundamental causes of
crystal insensitivity. Apart from the detri-
mental effect which some types of dust can
be shown to exert, it is probable that one
cause of crystal insensitivity is due to the
disintegration of the crystal surface by con-
tinual abrasion by the cat’s-whisker. Most
galena crystals possess a soft surface which is
easily indented by the constant adjustment
of the contact point, and this indentation,
destroying the regular crystal surface, may
be responsible for the resultant decreasc in
gensitivity.

Effect of Gases.

The atmospheric effect on the surface of
crystals is also concerned with the loss in
sensitivity which is observed with many of
them. KEspecially is this true of the very
coarse-grained crystals. Some plain cubical
varieties of galena very quickly lose their
initial sensitivity, the almost flat surface of
the crystal becoming covered with a layer
of tarnish. Some experiments which have
been carried out recently on the subject of
crystel insensitivity are very interesting in
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this connection, and they will well bear a
brief description.

If, for instance, a current of moist air con-
taining from three to ten per cent of carbon
dioxide (carbonic acid gas) is passed over
the surface of a number of galena crystals,
the crystals, after a prolonged exposure, will
exhibit a decreased sensitivity of between
15 and 30 per cent approximately. Further-
more, the coarser the grain of the crystal,
the more rapidly will its sensitivity be de-
creased.

A portable four-valve Unidyne
: All¢ 22, Trondhjem.

If the air and carbon dioxide are perfectly
dry the crystal is but little affected, while
if the moist gases are passed over heated erys-
tals the sensitivity is very much reduced.

Exposure to Air.

The type of apparatus used for deter-
mining the effect of these gases, and various
others, on crystals, is illustrated in Fig. 1,
from which it will be seen that it is simple in
construction, and can be easily rigged up by
the amateur who possesses or can obtain
access to a chemical laboratory. The
crystals are contained in a tube through
which the gas passcs.

Similar results can be obtained by soaking
sensitive crystals in an aqueous solution of

receiver constructed by R. Hanssen, c/o. Nedre

carbon dioxide, such as soda-water, for
instance.

Experiments such as these go to prove
that prolonged exposure to air containing
varying amounts of carbon dioxide, which,
incidentally, is a constituent of most atmo-
spheres, can affect the crystal sensitivity by
-forming a film of lead carbonate or sub-car-
bonate on the surface of the crystal. This
film acts, not by virtue of the increased
resistance which it offers to the passage of

+ the high-frequency current, but by changing

the actual nature of
the rectifying contact,
with the result that
a detecting combina-
tion of weaker powers
is set up. )
Crystal sensitivity,
therefore, cannot be
said to be detrimentally
affected by any one
cause. ' Rather, a num-
ber of possible causes
must be investigated
before the problem can
be considered to be
finally .- solved.
" In this article I have
merely dealt with
various theories which
"have been put for-
ward from time to
time to explain the
vexing question, and
I -have regarded them more or less in a
critical light. Meanwhile the search for the
solution of the problem goes on. :
It is an interesting field of investigation,
and it is one which can very readily be under-
taken by the serious crystal experimenter.
And last, but not least, it may be added
that the crystal amateur who was able to
devise a permanently sensitive natural or
synthetic crystal would not only materially
benefit as a result of his experiments, but
he would also incur a very great debt
of gratitude on the part of the many
thousands of listeners-in who rely upon
the humble and often despised erystal
set to put them in touch with the outside
radio world. i

BOOK REVIEW.

*
¥ Admiralty Handbook of Wireless
*~

Telegraphy (1925).

B e R 4

This book is a standard work on
Wireless Telegraphy. published for the
information and guidance of officers and
men of HM. Fleet. It is a large, bound
volume of about 550 pages containing
many illustrations and diagrams. There
are also valuable appendices, which include
tables of all sorts of wireless information
in a handy form, The price is 5/- net.

Divided into nineteen chapters, the
work is an authoritative outline of the
whole art of wireless transmission and
reccption. The language is clear and
concise, and the essential facts are
presented to the general reader with striking
success. :

The book is arranged in self-contained
chapters, consisting of complete numbered
paragraphs. In this way information upon
any particular branch of the subject can be
extracted from the volume easily, and its

use as a work of reference is thereby en-
hanced. Copious cross references to other
pages also assist in making the explanations
comprehensive.

In view of the scope of the subject dealt
with the book is a marvel of clear exposition.
It is true that one or two errors were noticed
in the mass of figures presented to the
reader, and it is perhaps a pity that a cor-
rection slip was not enclosed, so that new
copies could be amended by the owners
before being brought into use. But in
view of the fact that such errors are easily
seen by the student, whilst nowhere else
can he obtain cheaply such a mass of vaiuable
wireless information upon wireless theory,
no serious complaint can be made upon this
head.

No experimenter, who wishes to get the
most from his hobby, can fail to find the
book invaluable as a work of reference,
and its very low price makes it one of the
most attractive radio bargains on the
market. .

It is obtainable direct from H.M. Station-
ary Office, Adastral House, Kingsway, Lecn-
don, W.C.2; 28, Abingdon Street, Londeh,
S.W.1; or through any bookseller.
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I.N the very early days of wireless, regu-
lations in the British Isles prevented

the installation of a transmitter, and
only in very special cases were licences
granted. In America, however, anybody
. was at liberty to rig up a transmitter without
the slightest fear of being a law breaker.
Naturally, when broadeasting was first
instituted in the States it was found

necessary to licence all amatéurs, but in the

Fig. 1— A gear-controlled variable condenser manu-
factured by the General Radio Co. of America.

years previous to the licensing regulations,
much valuable experience was gamed by
" the many amateurs, which proved to be of
greatest value when the first broadcasting
started.

This is one reason why American appara-
tus is sometimes more advanced than
British goods, for many of the early

The palatial studio at W J ¥, the station of the

Radio Corporation of America, New York.

amateurs in the States are now prosperous
manufacturers with more years of cx-
perience than the British manufacturer.

I don’t wish to infer that British appara-
tus is not good, or not as good as the
American, but it cannot be dented that the
American manufacturers are often a little
more advanced than their cousins across the
water. g By which I mean, while most of the
U.S. people arve using Ultra low-loss con-
densers, the British fan is still managing
with the ordinary type of condenser.

Variable Condensers.

I am quite aware that the best of low-loss
variable condensers are now obtainable

from any wireless dealer in the British Isles,

but they were in general usc in the States
many months before they appeared in
Europe. However, comparing the British
and American condenser, they are both as
efficient as one another, although there is a
great deal more variety of type as regards
the vernier pattern in the States.

The first picture illustrating this article
shows a very excellent variable condenser
manufactured by the General Radio Co. of
America, A separate knob, shown in the
picture, is employed for fine tuning and,
as will be seen, a geared arrangement
facilitates this. This particular instrument
is not of the square law type, although such
a condenser is supphed by the same concern.

The instrument is very popular in the
States, and many fans choose this con-
denser in "preference to others. I think
that I am correct in saying that there is no
condenser on the British market similar in
type to the one illustrated, although it is
certain that there will be one soon, probably
just as good.

Another very popular American con-
denser, not a low vernier one this time, is
shown in my second picture.” This instru-

v#v?v*

i COMPONENTS
IN AMERICA.

DETAILS OF SOME
NOVEL APPARATUS. |
By L. W. CORBETT

(Formerly on the London Staff of
“P.W.” and now our residen! corre- *
spondent in New York). '

This interesting article has been

specially prepared by our New

York Correspondent and gives

British readers an excellent idea

of what novelties are popular in
America just now.

4 1

k- e

ment, manufactured by the Pheenix Radio
Corporation of America, is known as the
“ ultra-low-loss ” condenser, and low-loss
it certainly is

Scientificaily Designed.

The special design and cut of the stator
plates produces a straight line wave-length
curve, separating stations evenly on the
dial, while the minimum of metal in the
field and frame of high resistance material
reduces eddy current losses. There is only
one strip of insulation material, and this
alone is the cause of conmderably reduced
leakage. This particular condenser finds

Fig. 2— An Ultra low-loss condenser due to
the Phenix Corporation.

a ready market at five dollars, thé equiva-
lent of nearly 25s.

Vernier Dials.

Vernier dials are very popular in the
States, and one of these may be screwed to
the spindle of any condenser. It is not
necessary for me to describe this instrument
as I know many of American manufacture
have already appeared on the market in
London and other large cities. The third
photograph illustrates a very good form of:
this type of geared dial. By turning the
small knob, the black pointer is caused to
rotate across the face of the stationary dial

(Continued on page 54.)
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and the call letters of each ‘station may be
pencilled on the face once the station is
found. - This dial is also supplied by the
Pheenix Radio Corporation of 114E 25th
Street, New York City.

Miich time and expense has been given by
manufacturers in America to the “low-loss
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Fig. 3—A vernier dial produced by the
Pheenix Corporation.

coil question, and many and varied are the
types now obtainable in all American radio
stores. Witness that shown in my fourth
picture. It is the very latest in American
coils, manufactured by the Electrical
Research: Laboratories at Chicago. The
particular coil shown is an H.F. transformer,
with N, G, F, B lettering. Itis known
as the Balloon Circloid, and I can vouch
for its efficiency, having had the oppor-
tunity to test same myself.

Fig. 5—A three valve resistange coupled amplifier manufactured by the

aven Radio Corporation.

The call for a really efficient H.F. trans-
former is very great over here (in America),
for tuned anode coupling of H.F. stages is
rarely employed.

The Erla “ Balloon Cireleid >* Coil.

The “ Circloid ” coil is characterised by
its entirely self-contained field and total im-
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munity to external
influences with con-
sequent elimination
of both outside in-
terference and distor-
tion creating feed-
backs. Most people
are aware that broad
tuning is often caused
by H.F. coils acting
as pick-up devices for
broadcast signals, but
with the “Erla”
Circloid coils this is
entirely impossible,
for the magnetic
field is entirely self-
contained.

Low-loss coils are
of so many different
forms and, in fact,
have been elaborated
on before in this
journal, that I will
not attempt to de-
scribe: any more of
American pattern, as
they do not differ
nuch from those
manufactured in Eu-
ropean countries; but
I thought that the
Circloid was de- —

VG 4:!'-

HAY A
AR

py
/

i =mum

t

.. AT

e

serving of special
mention, as it is en-
tirely different from anything I have seen
before.

Resistance coupled amplification i is becom-
ing exceeding popular on the “gum’
side of the Atlantie, chiefly, I believe,
because it has circulated widely from New
York City to ’Frisco that the B.B.C. en-
gineers chose resistance coupled L. F
a,mphﬁca,tlon for his Majesty King George’s
set.

The fifth picture shows a popular
form of three * tube’ resistance coupled
amplifier manufactured by the Daven
Radio Corporation of
Newark, N.J.

Many and varied
are the types of loud
speakers our Ameri-
can cousing have to
choose from. The
cone type of instru-
ment is becoming ex-
ceedingly popular,
and it is said that it
will respond to a larger band of frequencies

« than will the horn type. "~

On some frequencies the cone type is
certainly more pure in tone. The one
illustrated is known as the “ Musicone,” and
is manufactured by the Crosaley Radio
Corporation of Chicago.

As regards va.lves, it is difficult to say

Fig. €— The “* Ultradyne,’? one of the most popular of modern

American receivers.

Fig. 4—A * Balloon Circloid* coil used as an H.F. {ransformer.

much about these, for 1here are §0 many on
the market.

I have paid as little as the equivalent
of “two” shillings for a valve and as
much as 17s. 6d. The two shilling one was
all right as long as. it lasted, but that was
not long.

Valve Price Reduct:ons

The Radio Corporation of America-have
recently reduced valve prices to 12s. 6d.
The prices are the same for the -25 amp.
and the “06 type.

It is interesting to note ‘thas'two British
products at least; have a very large-sale in
the United States. I refer to the Amphon
loud speaker and the Bretwood variable
grid leak.

13
T 3

.5 — ]

Fig. 7= The Crossley “ Musxcone ”» lond speaker.
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Components for the amateur
who always buys the best

Choose from the extensive
Burndept range

EFORE you start building your wireless set, be
sure to give careful consideration to components.
Remember that the efficiency of the set you build

depends chiefly. upon the components you use. If they
bear the name * Burndept” you are absolutely sure
of satisfaction—they are fully guaranteed,

The Anti-Phonic Valve Holder illustrated on left is a
novel device that affords a valve complete protection
from shock.- This valve holder
has proved a ‘boon to all
valve, users. The Super-
Vernier Dial illustrated below
is+a new featurc of the ever-
growing Burndept range. Very
fine. adjustment of condensers,
ctc., ‘can -be obtained
by means of this dial.
The mechanism 1s
an epicyclic gear,
which gives a 71
reduction.

There are two
models, No. 905,
Model A, for 1”7

T he above sllustration shows a sectional view
of the Anti-Phonic Valve Holder.

No. 401 Burﬁdfgt_Agl/f_-Phonic Valve spindles  (where
L there are no pro-
jections above the pancl) with knob, etc, 7/6.

No. 906, Model B, for #” and " spmdles (one-hole fix-
ng condensers. etc.), with knob, distance ring, etc., 8/6.
B: sure to visit our Stands at the N.A.R.M.A.T. Wireless Exhibi-

tion and see the extensive range of Burndept rectivers and
components, including the new Super Valves—on sale shortly,

Write for our latest Catalogue..

STANDS
11 and 12

Boxes 74 & 75

At the NARMALT.

Wireless Exhibition,Royal

Albert Hall, SeptemBer
12th to 23rd.

| * The Burndept Super-Vernicr Dial

0 . . S G

BURNDEPT

—-W/é//w g A Ak s ///»7/
P & %///// i
Head Office :

Aldine House, Bedford Street, Strand, W.C.2

Telephone : Gerrard goy2. Telegrams : Burndept, Westrand, London.

BRANCHES at Birmingham Brighton, Bristol, Cardiff, Exeter, Glasgow,
Leeds, Liverpool, Manchester, Newcastle, I\orlhamplon and Nollmgham

———',-———.———’—.'.'H—.
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Another Cosmos" |
Development |

HE latest - product of the
“Cosmos”’ organisation, this

compact New-Model Three-
Valve Radio Set possesses a num-
ber of distinctive features, giving
perfect reproduction with the
minimum of controls.

A reflex circuit with resistance-
capacity coupling is employed and
Interchangeable Coil Units cover
Wavelengths (i) 250 to 550 Metres
and (i1) 1,300 to 3,000 Metres.

Anti-vibration valve holders are
fitted and a dual rheostat with
battery switch allows. for the use
-~ of either Bright or Dull Emitter
Valves.

—

.. The approx1mafe range with a
Loud Speaker is 50 miles from an
ordinary B.B.C. Station and 150
miles from the High Power Station.

PRICE:

“ Cosmos ** 3-Valve Set, complete with B.B.C. Band
Coil Unit, Valves, Batteries, Aerial and Earthing
Equipment, Earth Switech, and Amplion AR Loud
Speaker (50/-), including royaltles, £1 17s, 6d.

£15-5-3

See the **Cosmos” Stand at the
N.A.R.M.A.T. Wireless Exhibition

’ Stand 8 I Sept. 12th to
ALBERT HALL Sept. 23rd.—

The ““ Cosmos "’ Three- VaI\e Set is manufactured
by the Metropolitan-Vickers Electrical Co., Ltd.,
and distributed by

METRO-VICK SUPPIES'LTD.

(Proprietors, Metropolitan-Vickers Elec. Co., Ltd.)

4, Central Buildings, Westminster, London, S. W f
:: Oblainable from most Wireless Dealers




Popular Wireless and Wireless Review, September 5th, 1925

A i

7Mﬂda’mqﬂfb Mf S

///// ”’/’/////////////ﬂ W ”%’ / - Y w . W/
/ /‘ Z // # // 7
//% ’f/”’/f////’f Y 42 G2 4 4//,,/;//// 3 // /M Lol K *

P 4

/ /// 7 / )

7

’//// ”/

4/ / 7 v/ 0// wy, W Y Y iy /// V// 7 // 7 // ////// W %'Io
AV I ff//////// N //,M/ Ve 1 ¢lwr cot
{///// // /Jﬂ / /// ’/ // / /// ////// / //////// // //l/z/ // / é/////// 4//0//// / / //// /// %l//i
/’/// ’// ’/l %
é/// ’//”/// 7 YW %W/ //// /f///// *y //// ///j’// "// //// / . ///// 1, "W
%/? ///// /7///% //////% /////% /%////// /4///// ////l/ //////é/// ////// 72

”/ ’/ "’// / \\’///

/ﬁ/// /f/ /%// % /// ///// //////ﬁ // ////,/% // /

ERE is the latest Loud Speaker that scientific
research and experiment can offer, and
which will prove a milestone on the road

of advancement in the wireless art.

Special characteristics of the “Kone” Loud Speaker
are as follows:
Freedom from distortion.

Greater purity of tone than any other Loud
Speaker at present on the market.

Even distribution of sound over wide area.
Distinctive appearance.

Do not order your new Loud Speaker until you
have heard a “Kone.” You will save yourself
disappointment,

western Elecfric Company Limifed.

CONNA UGHT HOUSE ALDWYCH, LONDON, W.C.2.
CENTRAL : 7315 (9 lines). 4 -
Works : N. Woolwich, New Southgate, Bexley Heath, Hendon. / ,

Branches : Birmingham, Leeds, Manchester, Newcastle, Glasgow, Cardifi, i
Southampton, leerpool Dublin, "'\-"
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FACE VIEW
OF THE NEW
“KONE”

PRICE
£6:6:0

PERFECT AMPLIFICATION

The “Kone” Amplifier gives really
- wonderful results used in combina-
tion with the ‘“Kone” Speaker, or
any other standard Loud Speaker of
good design.” Supplied as illus-
: trated for inclusion in any existing
furniture or encased in a handsome
mahogany cabinet as a separate unit

&7
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SUPER "FULSTOP’
CONDENSER

—the greatest advance in
variable condenser construction
since the introduction of wireless

" The new Super- I‘ulstop condenser is fitted with dual
gearing. It. has two operating knobs. Onc has a gear
ratio of 2 to 1 and is used for first adjustment. The
second—a small “vernier ‘knob—is geared 125 tp 1 and
is used for final critical tuning.

The dial is graduated round the whole c1rcumfere‘nce
from o to 10o. These graduations are agam divided
giving 200 actual readings. Each reading _i5 “capable of
an infinite number of adjustments by means of the
vernier gearing.

The clockwork ™ mu‘lhg’ear is made by watchmakers: for
the sake of accuracy and is quite frec from backlash.
It is a_no-loss condenser, is perfectly square law and
has brass vanes.

It is positively unapproached by any other variable
condenser made.

Guaranteed to Abolish Hand Capacity
Super Fulstop Standard Fulstop

*00025 .;_ w 25/6 ‘0002 o6 4 9/6
88?5 P §g§g ‘0003 4¢ 4w 10/5

T 0005 ¢ 1 1/3
The(Siamdacd Fustop, geared 50" 17 W g3ig

There is also a plain Fulstop without geavring.,
Send for full descriptive leaflet free.
Protected throughout the World.

If any difficulty in oblaining write
us and we will sénd direct ;bost Sree.

J. H, NAYLOR LTD WIGAN

7 Al RIABLE
4 CONDENSER
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Playhouse Yard, Golden Lane, London, E.C.1.

-Electric, London.

wmj

With Glazite "—the new coloured
connecting wire — you can easily
make the most complicated cir-
cuits without any chance of short
circuits, or any difhculty in connect-
Ing up.

“ Glazite ’ is made in four colours,
Red, Blue, Yellow and Black, so that
you can see at a glance the different
parts of your circuit.

** Glazite " Connecting Wire consists
of a tinned copper wire covered first
with cotton and then with a film of
heavy insulating material which 1
flame-proof and impervious to
moisture. [t has a high di-electric
strength and is flexible.

Made in four colours—Red; Blue, Yellow and
Black. Obtainable from all radio dealers,
packed as follows :

10 ft. coils (35 s.w.g.) price 1/2 per coil.

2 ft. lengths (j s.w.g.), 4 lengths in an
envelope, assorted colours, price 1/-
per packet.

Write for Glazite leaflet and name of nearest stockist.

CLAZITE

P ) [ D
THE NEW GOLOURED CONNECTING WIRE

Our mark is a & guaraniee of qualily.

THE
LONDON ELECTRIC WIRE CO.

& SMITHS, LTD.,

Telegrams : Teleph : Clerk 14
1388,1389, 1390, 1391

A ‘-ru/

c7ﬁa;wl7§e&qrz
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An experimental unit receiver and other apparatus made by Mr. W. Blackledge,

321, Tonge Moor Road, Bolton.

a tiny vibratory
electric motor which transforms.
electrical energy into mechanical

or sound energy. The permanent magnet
is usually provided with mild steel pole-
pieces, around which are placed the wind-
ings through which the incoming signal
current is passed. The iron or stalloy
diapkragm is_under a constant magnetic
pull and is therefore normally deflected
from its’plane position.

THE headphone is

SIMPLE TELEPHONE
/ NORMAL
: v
2 .ATTRACTED
3. NORMAL
R
4. AITRACTED
S, NORMA L
DRN:BY | R.D.
CNKO:8BY. 3

What the action of a telephone receiver would be if it
employed a soft iron core magrnet. Note the position

of the diaphragm on the reception of telephony signals, _

which arrive in the form of current impulses of
varying intensity.

When speech currents are received in
the telephone windings they have the
effect of alternately increasing and de-
creasing the permanent magnetic force,
and thus causing the diaphragm to vibrate
in a manner which corresponds to the
variations in the incoming speech currents.
The diaphragm, by its vibrations, produces
sound waves in the air, and in this simple
way the transformation of the energy
from the electrical to the acoustical form
is completed.

Seme Diaphragm Detalls.

The diaphragm is usually of ferrotype
ircn or stalloy, and about 12 mils thick
(I mil is cqual to one-thousandth of

-

“necesgsary for the

an inch). In some cases the diaphragm
is only about half this thickness. When the
diaphragm is correctly mounted upon
its seating, the central portion of the
diaphragm should be separated from the
magnet pole-pieces by a distance of about
10 mils, that is, one-hundredth of an inch.

Diaphragm’s Mechanical Properties.

The mechanical properties of the dia-
phragm also have an important bearing
upon the sensitiveness of the receiver.
The sensitiveness of the diaphragm depends

upon its diameter and thickness, and upon

the density and elastic properties of the
material of which it is made. In particular,
the type of diaphragm used for a telephone
receiver should have a natural frequency
of vibration somewhere between 500 and
1,000 vibrations per second.

The actual energy delivered into a
telephone receiver in the ordinary way
may be of the order
of 10 microwatts (10-2
watts), although . it
has been found that
signals can be heard
in the receiver when
the energy is less than
one-thousand-millionth
.of the_above amount
(10-1+ watts).

Investigations of the
strength of the alter-
nating cucrent in &
telephone receiver
required to produce
the minimum audible
sound have been made
by the late Lord Ray-
leigh, and also by
Wien. The maximum
sensitiveness was
attained for currents
kaving a frequency
between 600 and 700.
These obsecrvations
have been used in con-
nection with spark
telegraphy.

A Misleading
Description.
The extent of motion
of the telephone dia-
phragm, even when the
latter is emitting a
loud sound, is almost
inconceivably  small.
Different investigators
have cxamined the
minimum  amplitude
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“INSIDE THE

' HEADPHONES.” b

st ae

Have you ever stopped to think what a

wonderful scientific instrument the:head- §
phone really is ? This article gives you 4 .
some very mteresting information on this :

important subject. '

(From a Scientific Correspondent.) i ]

B e et b Dl o o o -4

production ot an audible sound; this, of
course, depends to some extent upen the
frequency. ~ According to experiments by
Rayléigh, .the minimum amplitude of
vibration which could be perceived hy the
human ‘ear was about 10-Y centimetres ;
that, i3, one thousand-millionth of a centi-
metre. ' Other obgervers have found the
minimum_ amplitude for audibility to be as
small as 10-12 centimetres; that is, a
millionth of a millionth of a centimetre.
Of coqurse, in practice the amplitude
commonly “occurring- may be thousands of
times the minimum amplitude. It is
evident that when the diaphragm begins
to strike the-pole pieces, its amplitude is of
the order of one-hundredth of an inch, but
distortion of the sound occurs long before
?:mplitudes of .thjs magnitude are reached.
An ordinary low-resistance telephone
receiver, such as is used on a line telephone,
" (Oontirucd on page 60.)

The 1}-kw. C.W. transmitter on the new P. & O liner R.M.S. “* Chitral.*®
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§ « INSIDE THE HEAD-
PHONES.”

} (Continued from page 59.)
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may have a direct current resistance of
about 70 ohms and an alternating current
resistance at 800 cycles (impedance) of
250 ohms, It is important to point out
that the direct-current resistance of a
telephone receiver gives very little in-
formation as to its behaviour when used

DIAPHRAGM PERMANENT
(BENT)

MAGNET

L NORMAL

7'0‘"']&)

—_——

e e

2. MORE ATTRACTED

\_d/'
3. NORMAL
normml*
A LESS ATTRACTED
9\_/
I NORMAL .
FG2 e
W A 79

“ Bias”® given to the diaphragm by employing a

permanent magnet, The diaphragm is more or less

attracted according to the varying intensity of the
i signal current,

for the reeeption of comparatively high-
frequency variable current.

The prevalent practice of specifying a
telephone receiver by this direct current
resistance has little or no justification,
since the impedance or alternating current
resistance at normal speech frequencies
'‘may be from 3 to 10 times the direct
‘turrent resistance. In some cases, in fact,
where high resistance telephones have been
.specified for a particular purpose, makers
have actually been known to employ high
[resistance wire (for example, nickel-silver)
50 as to increase the D.C. resistance of the
coils, The desired A.C. resistance should
'(be obtained by winding the coils with a
tsuﬁicient number of turns of copper wire,
'and if this cannot be done, it is preferable
Qo use a lower resistance telephone.

‘Resistance No Advantage.

« As already stated above, the effective
A.C. ampere-turns showld he a maximum,
'and an ideal winding would, in fact, have
a negligible D.C. resistance. The proper
way to specify a telephone receiver is
Lby its smpedance (when damped) at speech
frequencies—say, at 800 cycles.

§ Readers are aware that in using tele-
phones in a high resistance circuit (such

Dopular Wireless and Wireless Review, September 5th, 1925.

as a wireless crystal or valve circuit) the
telephones themselves should ‘he of high
resistance, the best condition being when
the effective resistance of the telephones
is cqual to that of the remainder of the
circuit. The reason for using high resistance
telephones is frequently misunderstood,
and questions are often asked as to the

advantage of high' resistance.
I think it will be useful to explain this,

point. more fully.

First of all, resistance, as such, is of no -

advantage, and has the effect, in this case
as in other cases, of reducing the current
which can flow through the circuit. What
we really aim at is securing the greatest
number of effective ampere-turns in the
telephone windings. = Since low-resistance
wire is thicker, it will not be possible
to wind so many turns of it in the-available
space in the telephone receiver. If we
wish to wind a greater number of turns,
we must employ firier: wire. : The first
limiting condition is” the convenient me-
chanical size of the telephone receiver.
As we use finer wire and a larger number
of turns, we increase the ampere-turns
for a given current ; but beyond a certain
point further increase in the number of
turns (and the use of still finer wire)
increases the resistance of the circuit to a
greater extent than it increases the effective
ampere-turns.

Value of Ampere-turns.

A simple illustration will probably make
the matter clearer. In the following
illustration we are considering direct
current for the sake of simplicity, whereas

in the actual case of the telephone receiver:

we have to deal, not merely with D.C,
resistance, but with impedance. Sup-
pose we have two telephones, one 10 ohms
resistance and the other 1,000 ohms,

and a crystal circuit in which the resistance

of the crystal is 10,000 ohms, we will say.
Let us assume, further, that the 1,000
ohm telephone has 1,000 turns of fine
wire, while the 10 ohm telephone has 10
turns of wire, If we employ the 1,000

EE—

ohm telephone in the crystal circuit, we
increase the resistance from 10,000 ohms
to 11,000 ohms, and thus have ten-elevenths
of the original current flowing through
1,000 turns; that is, the ampere-turns
are 10/11 x 1,000, or approxmately 1.000
C where C is the original current.

If, however, we substitute the 10 ohms
telephones, we have increased the re-
sistance of the circuit by a negligible
amount, and we have practically the
original current flowing through 10 turns;
thag is, the ampere-turns are approximately
10C.

In this case the ampere-turns in the
high-resistance telephones are about 100
times as great as in the -low-resistance
tolephones, and the advantage of the high-
resistance telephone in the high-resistance
circuit is apparent.

Unavoidable Evil,

Now, suppose we have a low-resistance
circuit in which the resistance is, say,
10 ohms. If we introduce the high-resistauce
telephones, we raise the total resistance
of the circuit from 10 to 1,010 ohms, and
so reduce the current to .about one-
thousandth, the amperc-turns then being
1,000 X ;g4n; that is, about C,

If we substitute the low-resistance
telephones, we raise the resistance of the
circuit from 10 to 20, and this reduces
the current in the circuit to one-half,
which, multiplied by the 10 turns, gives
5 C ampere-turns,

The above illustration, although some-
what crude and omitting certain factors

. which arise in the practical case,” shows

;in a general way

why high-resistance

. 'phones are specified for high-resistance

=

circuits ; the advantage is not in -the high
resistance, but in the securing of -ampere-
turns. . '

The simultancous production of high

. resisfance is a necessary ewil, the dis-
* advantage of which is more than counter-

balanced by the increase in amperc-turns
if the telephones have been properly and
scientifically designed.

The condenser banks at 5 X X, the new high-fower station at Daventry.
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PORTO RICO CALLING.

A series of special photographs
of a well-known South American
Broadcaster.

INCE December, 1922, the voice of
WEAQ has been heard in the
crowded ether by the radio fans

of the world. It is a powerful voice,
yuite different from the more delicate
sounds of the radio fans’® old friends,
KDKA, WGY, WGN, KGO, etc.,
in the United States. It is in Porto Rico,
‘““the Island of Enchantment’ ijtself
speaking through W K A Q.

The photos on this page show the
ierial, studio, and comtrol room. The
last photo thows a Porto Rico amateur’s
set, call sign 4 J E.

The Porto Rico transmitter is the
standard Western Eleetric 500 watts
output. Actual radiation on 880 kilo-
cycles is 6-% amps. The studio walls are
covered with layers of blanket material
under-curtains to deaden echo, The
reception room is right-under fhe steel
tower on top of the building.

LTI LT TR R PO ELYY DT AT PP Y Y TS

In general, W K A Q is broad-
casting at present Sundays and
Wednesdays, 8 to 10 p.m. ; band
concerts from the Plaza Baldorioty
de Castro, and Thursdays, 8.30 to
10 p.m. from Café le Caletera (the
Coffee Pot). All the hours are
Porto Rican time, whick is one
hour later than E.S.T.
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N a recent article we made reference to
the Stanley Gold Medal—a wireless
award for inventors, offered by the

Chairman of the Wireless League. We
had occasion to eriticise the claims made
for the value of this medal as to its indication
of the holder’s ability as an inventor, and
we suggested that this medal would not be
taken “seriously unless the judges were
recognised radio authorities.

This week we feel compelled to .draw
attention to the examination for the
Fellowship of the Radio Association.

We have always had the friendliest feel-
ings for the Radio Association. We have,
from time to time, helped it to the best of
our ability.

The F.R.A.

But it is with irritation and no little
surprise that we notice that the Radio
Association is in a fair way to ruin its own
chances of being taken seriously. It is
primarily an association for the amateur

" and listener ; it is, in reality, the original
Wireless League (compare the newly born
Wireless League’s rules, etc., with those of
the Radio Association) and as such did not
clash with the Radio Society of Great
Britain, or attempt to set itself up as a
technical arbiter.

We have heard of the Fellowsaip of the
Radio Association before, and thought the
idea a good one, inasmuch as it stimulated
an interest in the ranks of wireless amateurs,
and gave the Association an opportunity of
encouraging amaleur radio practice. But
we “have recently seen the examination
papers for this Fellowship, and we have no
hesitation in saying—reluctant as we are to
do so—that, as papers for amateurs, they
are ludicrous.

Some of the guestions convince us that
many of the gentlemen at present holding
the “degree” of Fellow of the Radio
Association must have received that degree
as a gift. Certainly we are aware of
Fellows whose technical knowledge would
not have enabled them to pass the examina-
tion papers we have before us.

_Some Typical Questions.

We cannot understand the attitude of
the Radio Association in preparing such
papers for candidates of the amateur status.
If they reply that the F.R.A. is for advanced
students, ete., then they are meddling with
what does not concern them. Bona fide
fellowships of this nature should be left to
the Institute of Radio Engineers and the
Institution of Electrical Engineers (Radio
Section). = We publish here a typical
extract from the specimen examination
papers sent to us by the Radio Association :
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» CURRENT

TOPICS

BY THE EDITOR

The Radio Association Examin-

ation—Some- Typical Questions—

A New Invention—The Heaviside
Layer.

1. Deduce an expression for the frequency of
free_oscillation of an elastic system in which the
restoring force is proportional to the displneement
from the mean position, and there is negligible
damping, in.terms of the elastic co-efficient and the
ipertia co-efticient, In what way does such a system
resemble an electrical cu-c\ut consisting of an induct-
ance and a condenser and “hat is the nnalagous
expression in the electrical case ?

2. A sinusgidal voltage is npphed to a oertam
circuit consisting of resistance R in parallel with a
leaky condenser, The letter may be represented by
a perfect condenser of capacitance C and a series
resistance 8. Determine the impedance and ad-
mittance of this circuit by the vector operator method
and the current in each branch, using suitable symbols”
to differentiate between any vector and scalar
quantities employed.

An alternating P.D. of 2 volts at 250,000 {, is
apphed to the primary of an air core tmnsformer the
resistance (H.F.) of the primary being 60 ohms and
its inductance 600 micro-henries. The mutual
inductance between primary and secondary being
150 micro-henries, what will be the voltage across
the secondary or open circuit ? If, npon actual
measurement, the observed voltage did not agree with
that calculated from the above quantities, to what
would you attribute the discrepancy ?

A stream of &nmcles of mass m grammes is at-
tracted to a plate of mass M grammes with a steady
force of p dynes from rest at a distance of 8 cms.
If the particles are embedded in the plate when they
impinge and the 8.H. of the metal is H gm cals per
°C, calculate the temperature rise produced. [mech.
equiv. of heat 426.9 m kg/kg cal.]

Revolutionary Claims.

We venture to observe that the above
questions are entirely unsuitable for &
Radio Association examination. Men who
could answer the above questions would
not bother about the letters “ F.R.A."-
they would try for the A M.LE.E. or some-
thing equivalent. And the practice of
scattering Honorary *““ F.R.AJs” will not
tend to improve the status of the Fellowship.

* * *

Publicity has been given in the Press to a
new wireless invention the principles of
which have been worked out by Mr. H. E.
Chapman, Technical Director of Messrs:
Autoveyors, Ltd We quote from the
“ Daily Express”

*“ Long-distance wireless transmission and
reception without valves or coils—as these
are usually understood-—short-wave com-
munication every hour of every day between
any two points in the world with apparatus
that costa less than £50 ; perfect reproduc-
tion of broadeast music and speech without
rectification;  satisfactory reception in
England of programmes from any station in
Europe with apparatus that is extremely
simple and cheap; a directional ray of
transmission which can be aimed at a given
point, regardless of distance, with a degree
of accuracy that will give almost perfect
secrecy ; the removal once and for all of
those bugbears of radio, fading and atmo-
spherics—these are the revolutionary claims
made for the new system.”

We have received details of the new
receiving circuit from Mr. Chapman, and
also two examples of the new valve, noces-

—~sary for use in connection with the circuit.
In the meantime, we would, in all

friendliness, urge Mr. Chapman to refrain

from making claims until he is ready to
give a conclusive demonstration of his
invention.

If his invention is all that he claims for it
(although at the moment of writing the
technical staff, who have fitted up a special
.set embodying the circuit as given by Mr,
Chapman, have failed completely to obtain
satisfactory results) we would mnot wish
to see the inventor suffer from excessive
and exuberant publicity.

We have in mind publicity given to
Messrs. Autoveyors a year or so ago, con-
cerning the transmission of power by
wireless. We would remind them of this,
and the fact that further details are still
awaited—and have been for some time.

* * *

In connection with the above invention’

we note, from the journal we have already
quoted from, the following :
¢ Mr. Chapman, who is the technical

director of Autoveyors, Ltd., and a wire-.

less engineer of long experience, begins
with a revolutionary theory which, if it
does not contradict, at least modifies con-
siderably the theory of the existence of the
¢ Heaviside Layer —that is, a layer in the
upper atmosphere named after the man
who discovered it, which deflects wireless
waves. There is no layer, says Mr. Chap-
man in effect. Instead there is a dense
electronic field enveloping the earth whose
density varies with the density and the
temperature of the atmosphere and with its
distance from the earth’s surface.

““ Whereas the earth’s magnetic field has
its orbit in a latitudinal plane, this elec-
tronic field has its orbit in a longitudinal
plane.

“ By concentrating the output of a
transmitter into a ray or beam, and aim-
ing it at a'given angle into the electronic
and magnetic fields—which is what Mr.
Chapman’s apparatus is stated to do—it
can be directed to any receiver anywhere
in the world with such a degree of pre-
cision that it cannot be picked up any-
where else except in the close vicinity of
the receiver itself, and perhaps within a
few hundred yards of the transmitter.”

More Claims.

This theory of Mr. Chapman’s is quite
interesting, especially when compared with
the following, which we quote from the
‘ Daily Chroniele ™ :

“ Of immense interest to radio devotees
is the discovery of the reason for °skip
distances *—the intervening of dead spaces
of non-reception—and ‘fading’ It has
been established by investigators at the
Naval Research Laboratory in Washington
and the Carnegie Institute of Washington
that these phenomena are caused by a
deflecting ‘ roof *—the,spherical shell, zone
or stratum of maximum atmospheric ° re-
sistance *—in other words, the ceiling of
the dome of the heavens.”

In other words, the  Daily Chronicle ”

reports that definite proof of the existence.

of the Heaviside Layer has been obtained.
We would strongly urge Autoveyors, Ltd.,
to give a proper demonstration to the Press
and to the real technical experts—men like
Sir Oliver Lodge, Dr. Eccles, and others.
We shall look forward to steh a demon-
stration with intereat.
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T AM more optimistic this week than I
X was last week. I was then depressed

by the feeling that there seemed to be
an unavoidable interregnum, during which
British broadcasting would stand still while
the Government Committee was deter-
mining its future.

Fortunately, however, there are unmis-
takable signs that the resilience which comes
to the rescue of typically British crises has
again manifested itself. There is now much
less likelihood of the exercise of the * dead-
hand ” in the literal acceptation. For one
thing, the rehearsal of the new scheme of
European wave-length allocation is taking
place as arranged. Then, again, the
speeches at the League of Nations Assembly
are to be broadcast, if only by wireless link.
Moreover, the atitude of crystal listeners
in Essex, North Kent, and on the South

,,,,, N
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A recent photo ol Mr. Marconi boarding his yacht
¢ Elettea.”

East Coast, who have suffered because of
the removal of the high power station to.
Daventry, is receiving .more sympathetic
consideration.

It is quite true that the Daventry
station can be justified on the grounds of
the  greatest good for the greatest num-
ber,” but this is singularly inadequate conso-
lation for those who are deprived of their
programs in the East and South East.

Administration Expenses.

The softening of the official attitude is, I
believe, a preliminary to a granting of those
essential facilities upon which the British
Broadcasting system depends, if it is to
obtain its objective.~ So far so good. We
have much to be thankful for, and the pros-
pects are reasonably sound. But there is
one thing that really needs emphasis at this
juncture, and that is that the Big Idea shall
prevail. There is a real danger that, in
the course of self-preservation, the B.B.C.
will be disposed to pay too much atten-
tion to explaining away the minor diffi-
culties of organisation for the benefit of the
Broadcasting Committee. In this connec-
tion I think it is perhaps worth mentioning
that there are two sides to the interpreta-
tion of the recent analysis of B.B.C. expen-
diture.
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From the angle of economy, the fact that
only about 7 per cent of current revenue
was devoted to administration appearcd
eminently satisfactory. But I am not so
sure that the proportion is really sound. I
have a very definite impression that on its
administrative side the B.B.C. is starving
itself in the interests of false economy.

I took the trouble the other day to ask an
independent financier, who has behind him
a great deal of useful experience, to assess
the commercial value of the position of
executive chief of the B.B.C. His reply
was £10,000 a year.

High Standard of Efficiency.

Now, I do not profess to know what the
Managing Director of the B.B.C. gets in the
way of salary, but I do know that he
deserves £10,000 a year, and his staff should
be paid in proportion. I know also that
actuality falls a great deal short of this
standard. Now all this may seem quite
immaterial to the listener. But it is in point
of fact a very relevant consideration. We
have here the greatest potential agent of
distribution of ideas and entertainment that
civilisation so far has devised.

In Great Britain we have developed a
system of which we are justly proud, because
of its clear margin of superiority. It is of
cardinal importance that big conceptions
and a generous attitude should prevail in our
broadeasting system. The immensity of
its possibilities needs no elaboration. There
is no talent too good for employment in
this service. I think we are extremely
fortunate in the standard of talent so far
employed. That it should be rewarded
adequately is a necessary corollory.

And if listeners are.
to maintain their in-
terest and control,
they would be well
advised to pay some
little attention to the
general  organisation
and the rates of pay
of the B.B.C. officials.
Assuming a reason-
able decision on the
part of the Govern-
ment  Broadcasting
Committee, and I can
see a considerable ex-
tensionof the frontiers
of broadcasting.
There will, of course, o
be devised more adequate safeguards in
various directions, but I believe there is no
doubt that the scope of broadcasting will be
considerably enlarged.,

‘The Future News Bulletin.

A prominent newspaper editor was telling
me the other day that his proprietors had
already reconciled themselves to an exten-

sion of the broadcast news service. They
were, in fact, laying their plans with a view
to .strengthening the comments and ex-
planatory features which would replace
some of the news features hitherto regarded
as important auxiliaries to circulation. My
friend was perfectly frank. He put it in
this way. “We would much rather that
wireless broadcasting had never been, but
now that it has come, and has established
itself, we must admit, that at least in the way
it has been administered in this country, it
has damaged us very little in comparison
with what it might have done under a differ-
ent regime.

‘* Nevertheless, even assuming, as we do,
that substantially the present regime will
be éontinued, we see that the time is not
far distant when ‘red hot’ news will find
its normal venue through the medium of
broadcasting,

Two Inte?"esting Suggestions.

“ We are not silly enough to imagine that-
the broadcast news service will always be
confined to the present bulletins which
come out at seven and ten o’clock every
night. We are prepared to face the inevit-
able development of big stories breaking on
the wireless almost immediately they
happen.

But we realise that we still have a great
advantage in the permanence of our
record, and in the opportunity .we have
for interpretation and explanation. We
believe that we can still hold our own by
adaptation.”

And now I want to put two suggestions to
the B.B.C. I always intended to be con-
structive, but I have found it so easy to
comment and criticise that I readily admit
T have been insufficiently constructive. My
first suggestion is that the B.B.C, should
signalise St. Cecilia’s Day, 22nd November.
St. Cecilia is Patron Saint of Music and
Patron Saint of the Blind—enough said.
We want a specially big programme on this
day and the case is irresistible.

My second suggestion is, I confess, more
challenging. It is that on December 15th,
the date of the National Radio Revel, there
should be a preliminary broadcast of. Dean
Inge’s address at St. Martin-in-the-Fields
on the occasion of the special service in

M. Pouishnoti, the ** Mystery Pianist *> who will broadcast again from 2 L O,

connection with the work of the world
Alliance of the Churches.

I understand that Dean Inge is prepared
to allow this broadcast even if under pro-
test. I don’t quite see how he could do
otherwise in view of his recent broadeast in
the States. Still it would be worth doing
on this occasion, and T am by no means sure
it would not be a real stroke of imagination.
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Do it well!

The knowledge that you will be putting your
best into the sets you make is one big reason
why The Bowyer-Lowe Company never sends
an untried article out of its factory. We do our
work well because we should not expect you
to be satisfied with inefficient components.

Many a wireless set is spoilt for a ha’porth of
tar. Insist that the components you buy are

worthy of the skill with which you build—say
“Bowyer-Lowe’

to your dealer, and mean it.

COIL PLUG & SOCKET
Three types made. One for
baseboard mounting with top
connection. One mounted on

circular chonite flange for wood
panel and cabinet mounting.
Piug and socket only for panel

9D.

mounting. Base-
board or flange type,
2/6. Panel Mount-
ing Type .. a

MATCHED
H.F. TRANSFORMERS
Every Bowyer-Lowe Trans-
former is individually
matched against standards
so that every onc of a range
is precisely like every other.
No special selection for H.F.
Stages is necessary. All
ranges from 150 to 2000
metres and up, and Special
Neutrodyne Unit, 300 to

600 metres, at uni- 7 ,

form price. Each
ALL RANGES
VALVE HOLDER
Non-microphonic, low loss and
shock absorbing this wvalve
holder is the most efficient
devised. It prevents all noises
in Dull Emitters and protects
ordinary valves from jars.
3 Valve legs surrounded by air
~are mounted on phosphor-
bronze springs and attached

to a non-inflammable
3,-

Bowver-l.owe
Tested Components

provided, Price
Send the coupon below for a free copy of
our Special ‘“ Radio News Exhibition
Catalogue of Componenls and Sels.
BOWYER-LOWE CO.,LTD., LETCHWORTH.

“ANTIPONG ”

N = I
'WIRELESS

14 - . -

1 EXHIBITION 3 A
COUPDON

]
; ALBERT. HALL, !
I September LI

BOWYER-LOWE CO.. LTD.
LETCHWORTH.

112 to 23. /
oo ey Z
}/ - Please send your special

7
// ) EXHIBITION CATALOGUE.
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Get Yesly Tuning for

//////

/" i,;(/

[ |

sTAT ON
REQUIRED
WAVELENGTH

BETTER
TUNING
GREATER
VOLUME

Clean cut signals are the direct
results of accurate tuning. 50%
to 100% improvement in the
volume of receptiom can be
obtained with improved tuning
apparatus.

With YESLY TUNING each
individual station cam be
isolated so as to obtain the full
strength of its signals without
interruption.

The accuracy required for this concen-
frated tuning is THE feature of the

Yesly Square Law Variable Condenser,

I
Ask for Leaflet C1
giving full information.

NOTE
(1) The first-elass GENERAL FINISH. Pilain. Vernier
(2) I:lne‘;\‘ue EBONITE highly polished 001 - 11 /6 .1 5/_
(3) Th iled SPRING MOVING 0
e 005 - 10/6 - 14/-
(4) The ONE HOLE FIXING ith q . » . -
gmfﬁdded l:l“t mdl eli;nina!ew:ll 0003 10‘/ 13/
acklash and spindle play. 1 o
(5) The special panel pin to prevent fpoz> 4° TS
bodily rotation. 0002 - 9/_ .12/

(6) The ROBUST CONSTRUCTION.
(1) The MODERATE PRICES.

The highest possible standard i Aerial
tuning demands YESLY COMPONENTS.

LOOK FOR THE NAME

REGISTERED

Obtainable from your local dealer. If you have any difficulty write to—

ENGINEERING SUPPLIES Ltd.
235, Blackfriars Road, London, S.E., England
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" BARE WIRE
: COILS.
- PSSR,

ARE wire coils have .such obvious
advantages over the usual cotton-
~ covered types that the little extra
trouble entailed in making the following
very efficient coil, especially for short
waves, is well worth while. In the con-
styuction the writer has aimed at rigidity
and efficiency, while using the smallest
amount of insulating material consistent
with mechanical strength. The result is
a coil of extremely low self-capacity.
\The former is of ebonite, 4 in. in breadth
and 1 in. in diameter, and can be bought

Y FIG./

ior a few pence. The coil is supported by
five ebonite supports—made from scrap
ebonite, distributed round the former at
five equidistant points, rendering the coil
pellltagonal in shape when completed.

Tinned Copper Wire Best.

“Each support is made to the dimensions
in Fig. 1. In cutting them out of the
ebonite the small plug at the baze is léft
continuous with the rest of the structure.
Ten slots are then cut with a fret-saw—or
hack-saw—to within } in. of ‘the base.
Another slot is then cut longitudinally
through the edge of the support, also to
within } in. of the base. This will be quite
clear by referring to Fig. 1.

Five holes, each } in. in diameter, are
then drilled
round the
| former in
the middle
line, at an
equal dis-
tance from
each other.
| The sup-
ports are
{ then plug-
ged into
these holes,
the short
plugs being

i ) filed round
till they are atight fit in the holes. Fig. 2shows
the arrangement of the coil at this stace.

Popular Wireless and Wireless Review, September 5th, 1925,

The most suitable wire to useds No. 24
gauge tinned copper. The beginning of
the wire is fixed through_ s small hole
drilled in the edge of the former. The
turns dre “passed through the slots-until
ten turns in all have been wound (Fig. 3).

Turns Well Spaced

Before winding on the next layer, small,
thin distance pieces of fibre or-ebonite,
1} in. long and } in. broad, are pushed
into the longitudinal slots in the supports,
and they should be sufficiently firm to
prevent' them' falling out when the next
layer of wire is being wound on In this
way each layer is separated from theé pre-
ceding one by } in., being the breadth of
each distance piece, and each turn is
separated from its neighbour. .

The maximum' number of turns which
can be wound on the former of the dimen-
sions given is about 60. Should a greater
number be required the height of the sup-
ports should be increased accordingly.
Fifty turns with a 0005 mfd. variable
condenser in parallel in the aerial circuit
are ample for all B.B.C. stations. - Sixty
to seventy-five are sufficient for reaction.

Care should be taken that the wire is
wound on as tightly as possible. The
method of mounting is shown in Fig. 4.

LAST TURN OFYIL L B 1L § \
WIRE TWISTED ‘R

ROUND_10tA. |
SLOT TO FIX |

o

* -~ - < b 4
§ SOME IMPORTANT |
! POIN TS. §

b e e S S o e 3

OW that the winter and wet weather
are returning listeners should
look once more to their outdoor

equipment—the aerial and earth system
—and make sure everything is in order
to withstand the storms likely to come
during the next six months. Insulators
should be examined, cracked ones re-
placed, and all -should be cleaned
thoroughly, unless the new self-cleaning
insulators, known as. “Winsulators,”
are in use, when no such examination
would be necessary.

Halyards and other supports should
be overhauled, and if rope halyards are
used these should be replaced if any
indication of fraying is noticed.

*+*W“

A HINT FOR
CRYSTAL USERS.

D e

. et sssersFy,
IRELESS enthusiasts who carry out
experiments on various rectifying
minerals and crystals often experience”
some considerable difficulty in clamping the
crystal in its cup owing to the screws of the*
crystal cup being situated too near the level'g
of the panel. i et
It is difficult to manipulate rapidly the'
screws of the orystal cup in thesc eircurn-{
stances, and the performance of the
operation very often results in a scratched ;
and unsightly patel in the neighbourhood :
of the cup.

CRYSTAL CUP

COPPER OR
BRASS TUBING

However, there is a very simple means of
getting over this difficulty. After removing
the connection from the underside of the
crystal cup, withdraw the cup from the
panel. Now obtain a small piece of coppert;
or brass tubing, a little less in diameter
than the size of the crystal cup. Mount this
on the surface of the panel below the
crystal cup, replace ilie sarew and re-solder
the wire-connection below.

It is possible to raise the oup of the
erystal to any desired height above the
surface of the panel by this method, and, if
the erystal cup screw is found to be too short
for the purpose, the amateur will generally
be able to obtain another one having a
longer shaft. ;

The screws in the side of a erystal cup:
which is so raised above the panel can be
quickly manipulated by means of a suitable
screw-driver without any danger of the
panel being seratched during the proceeding..
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T. W. THOMPSON & CO.

GOVERNMENT SURPLUS DEPOT

39-43, LONDON ST., GREENWICH, S.E.10.

Telephone : Greenwich 1259.
Premises close I p.m. Thursday.

Agent for Brighton District: A. S. HILL & CO., 8, YORK HILL, BRIGHTON.

LARGE CLEARANCE SALE. Large stock of all good: below.

BARGAIN CLEARANCE OF COMPLETE MARCONI 2-VALVE
SETS. Our last advertiscment for these sets was outnumbered
with orders, but we have now been able to purchase another
large supply of thesc sets from the Government. These scts
comprise : Mahogany canvas-covered portable case, containing
2 high.grade Transformers, Condenscrs, Fil. Rheostat, non-
capacity Valve "Holders, Tuning Coil. Beautifully engraved
Ebonite Panels and other necessary fittings, completely wired,
and all brand new. Also 1 pair 4,000 ohm new Lightweight
Headphones, onc brand new 4 volt 40 amp. Chloride Aecumulator,
2 brand new R Valves, one 66-volt H.T. battery, and nccessary
Plugs, ote. The retail price of the accessories alone is £3. Our
offer is for the complete set, with all accessories as above, £3 10s.
cach. Passenger train, 3/6.: All Sets guaranteed new and perfect.-
- EX-NAVAL LOUD SPEAKERS, 2,000 ohms, complete with Horns.
All tested perfeet Lefore dispatch. Given-away price, 10/~ each,
post 1/-. . : . ;
R.A.F. MARCONI OSRAM AMPLIFYING R VALVES. Standard
fitting, all brand new. Fil. voltage 4 ‘volt; anode 40-60 volt.
These are, without doubt, the loudest valve to be obtained at the
above voltages. Price, to clear, 5/ cach, post 6d. Guarantced.
CHOKE COILS. Iron enclosed core, as used in thousands of scts
for resistance coupled sets, smoothing, filters, ete., cte. Sizes 1,000
“ohms, 9d. ; 500 ohms, 9d.; 250.0hms, 9d. Worth 8/- each, post 3d.
" CHLORIDE UNSPILLABLE ACCUMULATORS. Thesc accumu-
lators arc brand new," with 3 months’. guarantee. Speeially
designed to prevent acid spilling or bubbling over the top. At
Given-away prices: 2 volt 40 ‘amp., 7/-, post 6d. ; 4 volt 40 amp.;
14/-, post 1/-; 6 volt 40 amp., 20/-, post 1/3; 2 volt 100 amp.,
14/-; 4 volt 100 amp., in case, 28/- ; 6 volt 100 amp., 40/-. All
Celluloid cases. .
D.III. WATCH PATTERN MICROPHONES.

Useful for Specch
amplifying, ete., 2/- each, post 3d.

VULCANISED FLEXES AND - WIRES at half retail prices.:

Heavy Maroon Twin Flex, 2/6 doz. yds.,

ost 3d.  Light Twin
Flex, 2/~ doz. yds., post 3d.

4-way Teclephone Flex, 3/- doz.
yds., post 4d. 22, 23 and 24 gauge Instrument Wire, 1/3 lb.,
post 6d.- 36 gauge Enamelled Instrument Wire, in 3 lb. reels
only, 7/ per reel, post 1/-. 7/22 Enamelled Aerial Wire, 2/6
per 100 ft. 7/20 super Aerial Wire, 4/- 100 ft., post 6d. Rubber
and Vuleanised Lead-in Wire, 2/6 per doz. yds,, post 3d. 1/18
Single Wire, already covered for wiring sets, 1/6 doz. yds., post
3d. ' Red and Black Positive - and Negative coloured Flex,
2/6 doz. yds., post 3d. 1/18 Vuleanised Cable, Black, 5/6 100
yds. coil, post 1/, ete., ete. : “All-above arc highest grade makers
and bran({’ new stock.

TRANSMITTING SETS R.A.F. - These scts arc high-class instru-
menis, containing l-in. Sterling spark coil, wound with 3 Ib.
38 gauge silk wire, Ebonite panels, high-grade Aluminium Spark
Gap, mounted on Ebonite, with adjuster, mica diclectric condenser,
Ebonite nel. Helix variable tuning, 0-600 metres wavo-
length. Terminals and other sundry fittings. All above are
mounted in ebonite panelled case. - Ebonite alone is worth more
than we ask for complcted article.
clear, 12/- each, post 1/6. Useful to all experimenters for parts,
ete. Anyone can purchase one of these sets.

HIGH GRADE LABORATORY INSTRUMENTS, all brand new.
Accuracy guaranteed. Laboratory combined moving coil,
readings, 0-10 volt, 0-100 volt, 0-5 amp., 0-5 milliamps. Lowest
reading 1-10th part of & milliamp., 57/6 each, post 1/-.
MILLIAMPMETERS. Moving coil, pancl mounting, reading
0-50, 17/6 each, post 6d.

AMPMETERS. Centre zero, panel mounting, dead beat. 10-0-10 -

amps., 15-0-15 amps., 8/- each,
MOVING COIL VOLTMETERS.
volt, 0-250 volt, 30/- each, post 1/-.

MIRROR REFLECTING 0-1,000 MOVING COIL VOLTMETERS,
50/ each, post 1/6.

INSULATION TESTERS, with Hand Generator, £5 10s. each.

post 6d.
0-50 volt, 0-120 volt, 0-200

SWITCHBOARD AMPMETERS AND VOLTMETERS, 4-5 in..

dial, 0-30 amps., 22/~ each, post 1/-; 0-50 amps., 24/- each, post
1/-; 0-80 volts, 24/, post 1/-.

_volt 5 amps.

Cost £15 each. Price, to .

MICRO AMPMETERS, mirror reflecting, beautiful clear read-
ing, £7 10s. cach. :

POCKET VOLTMETERS, 0-12 volts, clcar scale, 5/6 cach, post Gd.
AERIAL AMPMETERS, .1-5 amp., 7/6 each, panel mounting.
CHARGING AND LIGHTING DYNAMOS. . Shunt waqund, 30
Ball brushes, Carbon brushes, solid built commu-
tator, drum armature. All brand new.” Every machinc fully
tested before dispatch, price £3, passenger train 5/-.

PETROL ELECTRIC  COUPLED GENERATING. SETS. - ABC
Sets, 30 volt. 20 amp., £20.  Austin 4 cyl., 3} kw., 110 volt
32 amps., £40. Austin 2 cyl, 2} kw., 110 volt 23 amp., £35.

-Switchboards quoted for separately ; state requirements.

GENERATORS.-- D.G: Shunt Wound, .75 - volt -40: amp., 4.
pole, £12; 110 volt 65 amp., £18; 400 volt 12 amp. motors,

£15; 220 volt 8 H.P. motors, -£15, and warious other motors

and gencrators in stock ; state rcquirements.

4,000 OHM HEADPHONES. High grdde make, retail price,
15/-. Our price, to-clear, all brand new, 7/6 per pair, post 9d.
FULLER’S ACCUMULATORS. _ Brand new, cspecially designed
for heavy or light discharges, without sulphating or s{edding of

plates, 2 volt 120 amp., 14/-, post 1/-; 4 volt 120 amp., 28/-;
-6_volt 120 amp., 40/- X -PE =5 a -
Western  Eleetric  Wireless transmitting,

MICROPHONES.

. with handle, very sensitive, 15/- each. 4 * o
" TRANSMITTING VARIABLE CONDENSERS. Ex-Naval, capacity * 1.

‘001. Heavy type, in glass case, 5,000 volt, 25/- each, post 1/6.
T.V.T. H.T. GENERATORS. - Theso sets contain high voltage
mica “dielcctric: Condonsers, high voltage stepping-up._vibrator,
etc., cte.; contained in casc. Input 6730 volt D.C., ontput,
1,000 volt 30 milliamps., D.C. output. Cost £15. Price.to
clear, 12/6 cach, post 1 -.

LABORATORY BRIDGE CONDENSERS, 5,000 volt mica di-
electric, and contain 7 separate condensers. Any condenser can
be plugged-in separate; and any combination of capacitics can be-
obtained. Condensers all in 3} mfd., £2 each.

AMPLIFIERS, M.III and M.IV. Containing 3 Intervalve
Transformers and 1 Telephone Transformer, Stud Switeh, Fil,
Rheostat, etc., ete. These are well known as perfect” am-
plifiers, price 50/-, post 1/6.

M.III SINGLE VALVE TRANSMITTERS, range 300-1,450 metres,

. containing tuning coil with stud tapping, 2 Variometers, Varjo-

meter reaction and Variometer tuning, with ratchet movement.
Al coils wound on-heavy ebonite.. Condenser.-0I. Wound leak
and condenser. Multiple switch, lamp, heavy key, aerial amp-
meter, etc., ete., 4 in. ebonite panel. Cost £15. Price to clear,
30/~ each. With slight alteration these can bo used for receiving,
microphone to suit, 2/6. Passcnger train, 2/6. Brand new scts.
COPPER EARTH MATS. Size 20 ft. by 2 ft., 12/8 cach, post 1/6.
OTHER GOODS IN LARGE STOCKS :
Dewar Switches, 2/~ each. Plugs and Jacks, 2/~ pair. Plugs,
spare, 1/- cach. Condensers, 1 mfd., 1/6; 2 mfd., 2/6; -05, 6d.
Terminals, 7-picce, 2/~ per doz.  Telephone Cords, 6-8 ft. long,
6 .cords, 1/-~. Buzzers, 2/6 each. Brown’s Headbands, 2/6
each. Egg insulators, 1/- doz. Telephone earcaps, 2/- doz.
Exchange boards, 10-line cordlers, ncw, 70/- each. Wave-
meters, range 100-3,500 metres, £5each. 2-ton brass oddments,
serews, nuts, washers and various parts, 9d. 1b., post 6d. 66
volt H.T. Batteries, new, 7/68 each, post 1/-. Mareoni 2-volt
recciving valves, 2/6 each. Marconi 2-volt P.F.2 receiving
Valves, 4/- each. Single Earphones, 1/3 cach.
ACCUMULATOR PLATES. Standard, 4 by 3% 'in., positive
plates, 10d. each ; negative, 7d., post 3d. ;
GALVANOMETERS, 12/6. Fuller's Dull Emitter Leclanché
cells, new, 2/6 each. |
NAVAL MULTIPLE TUNERS, 100-1,000 metres, 12/ ecach.
Chater Lea'terminals, 2/- per gross. Variometers, broadcasting,
8/- each. Morse practise keys, 1/6 each.” Fixed condenscrs with
grid leak, -0001, -0002, -0003, -0005, 9d. cach. Fallon Variometers,
all moulded, list prica 10/6, to clear, 5/-. Fallon Condensers at
half prices, <0005 Standard, 4/-, post 6d.; Squarc Law, 0005,
5/-, post 6d. And thousands of other accessories in stock.
Foreign Orders must be gecompanied by extra postage.
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All Editorial C:;Tmunications to be addressed The Editor, POPULAR

WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4,

) Editor :
NORWVIAN EDWARDS, M.Inst.R.E.,, F.R.S.A,,

Technical Editor:
Q. V. bOwDINQ, Grad.l.E.E,

Assistant Technical Editors :
K. D. ROGERS. P. R. BIRD.

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

Staff Consultants :

De. J. H. T. ROBERTS, F.Inst.P.; J. F.
CORRIGAN, V.Sc.,A.I.C. ; C. E. FIELD,B.Sc.

Foreign Correspondents :
F. ™M, DELANO, Paris; Dr. ALFRED
GRADENWITZ, Berlin; L. W. CORBETT,
New York; P. F. MARTIN, l{taly; W.
PEETERS, Holland.

“The Editor will be pleased lo consider articles and
photographs dealing with all subjects appertaining lo
wireless work. The Editor cannol accept responsi-
bility for manuscripts and photes. Every care will
be taken to return MSS. not accepted for publication.
A stamped and addressed envelope must be sent with
every article. _All contributions to be addressed to
The Editor, POPULAR WIRELESS AND WIRELESS

REVIEW, The Fleetway House, Farringdon Streel,
London, E.C. 4. All inquiries concerning advertising
rates, e[c., to be addressed to the Sole Agents, Messrs.
John H. Lile, Ltd., 4, Ludyate Circus, London, E.C. 4.

PATENT ADVICE FOR READERS.

The Editor will be very pleosed to recommend
readers of POPULAR WIRELE.SS who have any invendions
to patent, or who desire advice on patent questions, to
our patent agent. Leiters dealing with patent questions
1f send to the Editor, will be forwarded to our own patent
;tdl:isz:rla, where every facility and help will be afforded
o readers.

TECHNICAL QUERIES.

Letters should be addressed fo :

Technical Query Dept.,
¢ Popular Wireless,’
The Fleetway House,
Farringdon Street,
London, E.C.4.

They should be written on one side of the paper
only, and MUST be accompanied by a stamped
addressed envelope.

Queries should be asked in the form of the numbered
questions : (1), (2), (3), etc., but may be accompanied
by a short letter giving any necessary additional
particulars as briefly as possible.

For every question asked a fee of 6d. should be
enclosed. A copy of the numbered questions should

be kept, 50 that the replies may be given under the
anmbers. (It is not possible to reproduce the question
in the answer.)

IMPORTANT.—If a wiring diagram, panel lay-out ot
point-to-point wiring is required an additional fee of
1/- must be enclosed.

Wiring diagrams of commercial apparatus, such as
sets of any particular manufacture, etc., cannot be
supplied. (Such particulars can only be obtained from
the makers.)

Readers may submit their own diagrams, etc., for
correction-or for criticism, - The fee is 1/- per diagram,
and these should be large, and as clear as possible,

No questions can be answered by 'phone.

Remittances should be in the form of Postal Orders.

SUITABLE SETS.

J. N. (Liverpool).—I intend ‘building a sot,
but before doing so, I should like your advice
as to the most suitablé combination of valves
and the number of same. My requircmerits
are as follow: I wish to receive the local
station at fair loud-speaker strength and other
stations if possible, also at the same strength.
As I intend using the set out of doors
occasionally, I should also like to be able to
get a very large volume, but which can be cut.
down when not required.

We think your best plan would be to build a
4-valve set, having one H.F. valve, one detector, and
two L.F, valves.

The H.F. and the second L.F. valves should be ‘so

arranged that they can be cut out with switches when
not required.

(Continued on page 70.)
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(Manufacturers, wholesale only)

LONG LIFE—4 to 5

times as long as others.

fEsiess LARGE CAPACITY
: | SILENCE IN USE

These merits are worth
your consideration. Ask
your dealer about them.

GECOPHONE

Super-Capacity High-Tension

BATTERIES

H These Batteries are the latest development in British
Eiﬁ Battery manufacture and have been specially designed

to meet the needs of users of valve sets who desire
to improve reception and to eliminate the annoyance

experienced.

of frequent renewals and the ** sizzling ™’ noises hitherto

These super-capacity Radio Batteries will undoubtedly
fill a long-felt want ; they are destined to become the
standard H.T, Batteries for wireless.

Prices from T7'6 to 27’6

SOLD BY ALL GECOPHONE SERVICE DEPOTS,

WIRELESS DEALERS, STORES, ETC,
THE GENERAL ELECTRIC Co., Ltd. Head Office: Magnet House, Kingsway, London,W.C.2,
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Sl I JACKS

‘ o' e AND
* Wireless JACK SWITCHES

A complete range of Jacks for every
purpose. The use of these compo-
nents saves labour and dispenses with
the need for complicated switches.

INTERVALVE
TRANSFORMER.
Guaranteed for 12 months.
Price 21/~ each.

This Transformer has been adopted
hy leading manufacturers of Wire-
less Receiving Sets and diserimin-
ating amateurs in all parts of

Jack No. 1.
Single Circuit
(Open)

2/-

Jack No, 2.
Single Circuit

the world. (Closed)
Excellent results have been obtained 2 3
on tests carried out by the National
Physical Laboratory. Copy of the
curve can be had on application. Jzi:c_llx No. t3.
llamen'
SILVERTOWN Single Control
VERNIOMETER. 2 6
(Paleni applicd for.) No. B 601. /
The Silverto\deerni?mcter ) is a
most ingenious device for applying
slow motion to variable condensers, Jack No. 4.
variometers, etc., consisting of an Double Circuit:
ebonite dial and knob (o—180°) 2/6
Jack No. 5.
Filament

fitted with worm wheel, bracket and worm spindle, micrometer

Double Circuit;

3/6

Jack Switch
No. 6

0. 6.
Single Role,
Single Throw

2/9

Jack Switch
No. 7.

barrel and pointer, complete with fixing screws.

Gear ratio 240—1. Fitted with instantaneous release. Backlash

entirely eliminated. Hand capacity reduced to a minimum.

Suitable for the following makes of condensers :—

Silvertown, Burndept, Sterling, Ormond ordinary and Ormond Low

Loss. State typz of condenser for which they are required when
ordering. Price 6/~ each.

EBONITE CONDENSER
DIALS AND KNOBS.
In one piecé, graduated in
white, o'1800, highly finished,
complete with fixing sercw,
dial approximately 3 in. dia-
mieter, Complete 1/3 each.
Dials only, 10d. each.

Single' Pole;

3/6

Jack Bwitch
No. 8.
Doublé Pole;
Single Throw

3/6

Jack Switch

0. 9.
Double Pole;
Double Throw

4/

Two-Way Jack

AN AID TO ENTHUSIASTS.

We have prepared a logging chart for recording
wave-lengths, condenser settings, etc., of those
stations which require careful calihration to tune in.
A copy of this chart, printed on stiff card, with
hanger, ¢can be obtained free of <harge at any
of our Branches or from any high-class dealer.

MAKERS :

THE SILVERTOWN COMPANY
106, CANNON STREET, LONDON, E.C.4

Warks : SILVERTOWN, LONDON, E.16.

Plug,
BELFAST: 73, Ann Street. LIVERPOOL : 54, Castle Street.
BIRMINGHAM:15,MartineauSt. LONDON: 100 and 102, Cannon
BRISTOL: 4, Victoria Strect. Street.
CARDIFF: Pier Head Chambers, MANCHESTER :16, John Dalton

3/-
Bute Docks. Street.
DUBLIN: 70, Middle Abbey St. NEWCASTLE-ON-TYNE: 59, ~ T
GLASGOW : 15, Royal Exchange Westgate Road. A b ﬂ l E y Vs/ I
PORTSMOUTH : 49, High Street.

ua

LEEDS? x,rel'\'cw York Road. SHEFFIELD : 88-go, Queen St. . T E L E P H O N E C OM PANY
69 Renshaw Street, Liverpool

Telephone: 4628 Royals Telegrams: *#Rotary, Liverpool.’”

London and Southern €Counties :
Pettigres and Merriman, Lid., 122, Tooley Street, London, S.E.1.
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RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from page 68.)

<

For receiving the local stations at moderate loud-
speaker strength the detector and one L.F. valve are
all that is required, the H.F. and second L.F. valves
being cut out. .

If greater volume is required, the second L.F.
valve is switched in,

Yor receiving a distant station, the sccond I.F.
valves should be cut aut, the H.F. valve put in (not
forgetting to reverse the leads to the reaction coil if
it i3 coupled to the aerial eoil) and the station tuned-in
on_the ’phones.

Should the scttings on the dials for the distant
station be known, however, it will not be necessary
to use the 'phones, and both low-frequeney valves
can then be used. |

Should interference be eansed by the local ‘station,
we suggest you employ loose coupling—that

-primary. and secondary and couple the reaction coil

to the secondary.

Greater selectivity can be obtained by employing
an H.F. transformer and tuning its secondary with a
0003 variable condenser. In this’ case it will be
advisable to incorporate verniers on all the variable
condensers used in the set.

H.F. TRANSFORMERS.

F. D. S. (Eastbournc).—I wish to construct
a three-valve H.F. amplifier, transformer
coupled, but am in doubt as to the details
of transformer to use, and as to how many
turns they should have. I wish to use plug-
in transformers.

The transformers shouid be wound on small
ebonite bobbins similar in appearance to grooved
pulley wheels. The two windings, primary and
secondary, are both wound in the same groove, each
consisting of an exactly similar number of turns.

Opposite valve legs are used for each of the wind-

ngs.
« The secondary winding should have about 10 per
cent more turns than the primary.

In order to obtain fine tuning, a small variable
condenser of the order of 0002 m’flg. is placed in
parallel with the primary winding. he above value
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will prove quite suitable to cover the band of wave-
ler;’glbhs for each transformer detafled in the following
able :

gllllllllllllIllllIIlIIIIHNIlIlllllllllIlllllllllllllllllllllllIIIlIIlllIIIE

THE ¢“P.W.” TEGHNICAL
ASSISTANCE DEPT.

Personal Help for Amateurs
in Trouble With Their Sets,

URING the antumn months, and .until
further notice, readers of ‘¢ Popular
Wireless *’ may obtain personal inter-

views with the Queries Editor or one of his
staff on Mondays, Wednesdays and Fridays,

Just as a patient may talk over his troubles
with a medigal specialist, so it is now possible
for readers to make an appointment with a
“P.W.” radio specialist and, on advance
payment of a fee of 2/6, have a ten minutes’
interview in order to discuss troubles verbally—
a much more satisfactory and expeditious
method than asking for assistance by post.
Also, in special cases, and on payment of a fee
of 10/6, .plus all expenses, a member of the
*“P.W.”” Queries Staff will visit the home of
any reader of “P.W.” within a radius of
twenty miles of London, and will give advice
on wireless sets already installed, or on the
installation of receivers, aerials, etc.,etc. Hours
of visit can be obtained on written application
to the Queries Editor.

Readers also desirous of having their sets
com‘pletely overhauled, tested, and certificated
by ¢ P.W.,” according fo merit, may on appli-
cation, and by forwarding a fee of 10/6, send
their receivers to the ‘¢ P.W."’ Testing Room.

In the latter case sets must be brought by
readers and taken away again after test.
Sets cannot be received by post,

All querles in connection with thizs new
¢ P.W.>>. Technical Assistance Dept. should be
addressed to the Queries Editor, ‘* Popular
Wireless,’’ Fleetway House, Farringdon Street,
London, E.C.4. Appointments and testing of
readers’ sets will be dealf with in striet rotation.

L O G

i

Turns . [Inside Flange| Outside Flange | Wavelength
Pri/Sec. Diameter, Diameter. (110 mtrs.)
Inches Inches .
30/30 13 2 190-240
45{45 by 2} 240:-300
55/56 s 2t 300-400
76/85 " 23 350-500
100/125 . 3 550-750
200/225 3} 950-1200
400/450 ) 33 2500-3500

Using 38 8.W.G. cbhonite §-in. thick.

CRYSTALS . IN REELEX SETS.

H. W.-(Briston).—I notice that when the
“ cat’s-whisker ” is lifted from my ecrystal
in a reflex circuit, sometimes the set * howls,”
and at other times signals aro received clearly
but rather weaker than wusual. Can you
explain ?”’

The reason that the.set “ howls ' is because when
the circuit is broken at the cat’s-whisker contact there
is a momentary collapse of the magnetic field, which
has ‘been maintained around the coil"by the cnrrent
from the battery. The effect of this collapse is an
induced current impulse, which, in certain.conditions,
is sufficient to act as a * trigger,” and to set-the
circult oscillating. If, however, the trigger action .is
not sufficient to start the howl, the received signals
are naturally weakened because the clrcuit is only
working then under disadvantageous conditions.

H.T. BATTERY NOISES.

M. J. N. (Hornsey).—My single.valve set has
been giving excellent results until lately, "but
now I amn troubled by an intermittent crackling
noise which spoils reception. Sometimes the
interruptions are not frequent, whilst at others
they arc almost continuous, but whenever
they occur they are loud enough to completely
spoil the programme. As the set is almost
entirely home-construeted I am sure that good
components are used throughout. What is
probably the cause of this ?

Your H.T. connections have become faulty and-
need a careful overhaul. You will probably find

(Continued on page 76.)

JUNIOR

Loud Speakers

will

SENIOR

performance | .:

4

HEY incorporate all the patented—and therefore exclusive—features embodied ‘
in the design and construction of the AMPLION Standard * Dragon” model ;
and by experience and tests against much larger and more expensive models

of other makes, they have been proved supreme in every respect.

Handy in size, highly-finished in appearance, and superlative in performance, they

uphold to the full the world-wide reputation of

THE WIRELESS
WORLD’S LOUD
STANDARD SPEAKER

Jor Battor Raddio Keorodluction

Obtainable from AMPLION STOCKISTS and Wireless Dealers everywhere.

Patentees and
Manufacturers :

St. Andrew’s Works,

ALFRED GRAHAM & CO. (E A GRAHAM),

Crofton Park, 6 London, S.E.4.

Demonstrations gladly given at 25.26, Savile Row, W.I, and 79-82, Hizh Street. Clapham,-S.W.4.
Scottish Depot : 101, St. Vincent Street, Glasgow.

Lllustrated ave two of the
most  popular models of
AMPLIONS, the ** New"
Junior Type AR. 111, at
£2 :10 : 0 and the *“ New”
Junior-de-Luxe Type
AR. 114, at £3 : 5: 0
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SQUARE LAW
1. .. .. 96
9/~
8/--
6/9
G619
56
5/3
Vernier .. - 4i6
STANDARD
001 == Bl6
-00075 8/-
-0005 Ti=
-0003 5/9
00025 5/9
002 5/7=
-6001 4/9
; YVernier ... 4/=

J.B. SQUARE LAW
WITH VERNIER

Here is a new consideration for
every set constructor. The
time, labour, and paticnce which
every set builder puts into his
set deserves something better
than the ordinary type of con-
denser.

Utmost tuning efficiency is an
achievement which J.B. Con-
densers will yield to every set
builder.

1) For Better Condensers

Better Condensers help you to-
wards perfect reception. If you
are seeking the best you will
have found it when you incor-
porate J.B. condensers in your
set. Whether it be capacity,
dielectric losses, or mechanical

construction, every detail which
makes for utmost tuning effi-
ciency is embodied in J.B. con-
densers. Therefore fit J.B.—the
better condenser.

n
CLIXIE makes his bow and

commences author

“I'm only a little chap,” says
CLIXIE, “but that’s no handicap.
So was Napoleon

“I'm O.C. Radio Circuits. Keeping
connections up to scratch is my job.
Though I shouldn’t say so, I'm
better at it than anyone else in the
world.

*“ There’s no false modesty about me,
so when they ask me to take over
the advertising of CLIX "the plug-
socket, I say, Righto!

“There can’t be many of you that
don’t knew all about CLIX already ;
but while I'm explaining why CLIX
have superseded all forms of termi-
nals, plugs and switches, I think I

“CLIXIE™

Meet
THE ALBERT HALL
Sept. 12-23
STANDS 41 and 76.

Retail Prices:—

CLIX with
Locknut 3d.

CLIX Adapter
with Locknut 2d.

CLIX Insulators

can manage to keep you interested,
elevated and amused.

‘““Look out for me here again in a fort-
night’s time. Awu revoir !.”’

GERRARD 7412

Barclays Ad.

LON DON Ww.1
(First Floor)

(6 colours)
1d. each.
CLIX Bushes
(6 colours)
1d. pair.

Are you well connected? Try

CLIX

The Electro-Link with 159 Uses
AUTOVEYORS LTD,, 84 VICTORIA STREET, LONDON, S.W.1

—For the
expert

whose delicate
adjustment is
made at a touch

The L. G. RUSSELL
Laboratories, 1-7, Hill
Street, Birmingham

(Opposlte -Empire Theatre.)
Two Grades {

in sealed
boxes

1/-21/6

I]UN’T BI.AME THE SET!

| m ‘ Nine times out of ten
'-‘” ::;::;':,' there is a fault in the
circuit which can be
put right in a minute
or two with the aid of
FLUXITE.
Solder all joins with
FLUXITE, and they
cease to be joins, but
! become one unbroken
piece of metal. No
A child could do it.

chance of leakage there! It’s so easy, too.

" No wireless enthusiast should dream of making joins any other way.

Ask your Ironmenger.or HardwareDealer to show you the neat little

FLUXIT SOLDERING

It is perfectly simple to use, and

will last for years in constant use.
Itcontains aspecial ‘‘ small space”
Soldering Iron with non-heating
metal handle, a Pocket Blow-lamp,
FLUXITE, solder, etc., and full in-
structions. Price 7/6. Write to us
should you be unable to obtain it.

FLUXITE

SIMPLIFIES SOLDERING

All Hardware and Ironmongery Stores sell
FLUXITE in tins, price 8d., 1/4 & 2/8.

Buy a Tin To-day. ANOTHER USE FOR FLUXITE,
FLUXITE LTD. (Dept. 324), West Hardening Tools & Gase Hardening,
Lane Works, Rotherhithe, S.E.16. ASK FOR LEAFLET on improved methods.
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Craders and manufacturers are invited to submit wireless sets and eomponent parts to the

“P.W.,”’ Technical Dept. for test.

All tests are carried out with striet 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.—THE EDITOR.

ESSRS. The Benjamin Electric, Ltd.,
Brantwood Works, Tariff Road,
Tottenham, London, N.17, have

sent us one of their Clearer Tone Valve
Holders. It is primarily an ¢ Anti-Micro-
phonic ” production, but embraces other
noteworthy features in its design. For
instance, no rubber is used, but an ingenious
system is introduced. whereby continuous
metal connections form springs in the
centres and valve sockets and soldering
tags at the ends. Additionally to the latter,
screw terminals are supplied.

The whole device is excellently planned
and undoubtedly most cfficient in use. The
insulating material is high class Bakelite,
which is, of course, above suspicion. The
““ Clearer Tone ” is for baseboard mounting,
but only two-serews are required to hold it
firmly in position. It sells at 2s. 9d., a

price at which it will be readily welcomed
by constructors.
* * *

Three new components have been placed
in production by Messrs. Lissen—a wire-
wound anode resistance, an H.F. choke and
a key switch. The Lissen wire-wound anode
resistance has a value of 80,000 ohms, is
wound non-inductively in sections and has a
very low self-capacity. It is primarily
intended for uso in resistance-capacity
coupled L.F. amplitying stages, although 1t
is, of course, quite suitable in H.F. stages
for higher wave-length work.

The Lissen H.F. choke is designed with a
high inductance value so that its impedance
i8 constant up to 4,000 metres.

The Lissen key switch is in effect a make-
and-break working on the push-pull prin-
ciple, but the plug or “ key ” is completely

removable. Thus a set fitted with this
component cannot be switched on until the
“key "™ is inserted. It is not quite a
“Yale” in action, for any metal rod of
something under } in. in diameter could be
inserted and would replace the ““ key,” but
nevertheless it is useful merely as a switch.
"1t is very nicely made, and only one hole in
the panel has to be drilled when mountmv
it.

Of the above three items that one which
appeals to us as being the most uscful is
the anode resistance, for a component of
this nature, wire wound and stable in
action, which will not collapse under really
heavy work, is a universal requirement.
Under close observation in an experimental
circuit. Messrs. Lissen’s resistance was
very distinctly promising, notwithstanding
the unusually high impedance. We must
mention, however, that a careful choice of
valve is necessary, naturally those of high
impedance being most suitable.

* * *

From Messrs. Partridge, Ltd., 115-117,
Northwood Street, Birmingham, we have
received samples of a new patented connec-
tion. It consists of a small metal bridge
through which passes a screw carrying an
oblong nut. It can be obtained complete
with spade terminal in either 2 or 4 B.A.
sizes. Thus the complete under-panel
wirinl, including terminal points and cross
connections, can he carried out expedi-
tiously and rigidly with these connectors
and a small screwdriver. Particularly well
do they adapt themselves to square section
wire. Bither pattérn sells at 2d. each, or
in boxes of one dozen assorted at 2s. per
box.

(Continued on page 74.)

Have you

entered for
the * Sylverex?”
Radio Crystal

Prize Scheme?

The Competition is snmple—you
merely put twelve B.B.C. “turns’
in order of popularity. And every
competztor receives a prize,the Chl"f
prizes going to those competitors giving
‘the nearest to the correct list according
to total voting; the other competitors
all receive Consolation Prizes.

Sylverex is a natural

Ask your Wire- C'”’lm and is a
less Dealer for revclation in  censi-
Fl aDetails= tiveness. It is sub-

jected to the fullest
tests of any crystal
on the market, and

or send a Postcard
to.Sylverex Litd.

Dept. B), 25,
s Victoria Slrcct, o G G
London, S.W.1. is /u[y guaranteed.

SylveeX.

Entrants for the Sylverox
Prize Scheme are asked to
write down the following
list of *‘turns’’ in their -
order of popularity. Put
down first which jtem you
consider  most popular;
then the item you consider
second in_popularity, and
80 6n. . Write - only the
ucm« Jisted “here.  Prizes t 4
will .be awarded to those
cntrles most - nearly in
accordance with the tqtal
voting of all competitors.

Covent Carden Opera. § | fg

Symphony Orchestra.
The Chl]drens Hour. { |
The Savoy Bands. |
The Wireless Drama.
“ Celebrity ™" Speeches.
Sports Talk
Humorous Entertainers
De Groot and Picca-
dilly Orchestra.
Concert Parties.

designed

¢ Popular Wireless.”

“ The large single-valve
Star " Musicians and Reflex Set illustrated above will cover most 2 Peto-Scott square g
Vocalists. British Broadcasting Stations with case on law Condense_rs .. 163
News and Weather the headphones, and work a Loud Speaker 1 * Gravity "’ Detector 6 6
Reports. | within 20 miles or so from the nearest one. 1 ?é{s?;g::f:‘g Filament s
| Cheap to buy—simple to manipulate—and B

Y°‘g list of :::ms must be | economical to. run—that is what you may ioztgg}x'n}:;’fsd‘i& - B f g
g)ﬁcl:)nofo?he piuft]:él:h:;g? expeet from Pilot Receiving Sets. If you 1 Valve Holder .. 1 3

tion slip enclosed with each want something more ambitious, send 8d. . 1 Max-Amp. Shrouded
packet of Sylverex Crystal. for a copy of our Pilot Chart, showing Transformer. .. 19 6

. illustrations of more than 30 easy-to-build 2 Peto - Scott  fixed
£200 Receivers, Should you be interested in Condensers. . ..'29
ere. BCIEWS, ete. 9

Whichever Set you decide to build you
cannot go far wrong if vou select one of the
Pilot Sets designed by the Editorial Staff of

Super Heterodynes, send 2d. for an instruc-

Popular Sets

by “ Popular Wireless.”

! “BEST WAY’ 1-VALVE
; REFLEX.

ScuaesePoeessserrseisaiaancrcsanasenaccannonaemensasranEORs

i drilled and engravéd ¢
H
H

. . f . « "
m Cash Prizes I tive folder on the Keystone cquipment. E%egn:l:tr;leanlgalnecl
Pri All amateurs need our 48-page Catalogue o
Ist rize - £100 Cash of Components (post free 3d.) and Peto- Polished  Mahogany
2nd Prize - -£50 Cash Scott’s Wireless Book (post free 1/5). Cabinet with base- -
e . board Loy
3rd Prize - -£25Cash § | pPETO.SCOTT CO.; Ltd., LT B
50 Prizes of 10/- each | Reststered Offices, Mail Order, and Showroom : £470
Numerous additional prizes, 77, CITY ROAD, LONDON, E.C.1. buys all
isti { ,Val Sata, Branohe LOND! High Holborn,
SR || et e | 8T1- k.
s Ban ngla. % :
Shiaintian p"rfz)s;a(:'rdo'om?: LIVERPOOL—S, Manchester 8t. - Sl TS
of popular published songs. P.S. 3429.
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@szwm
“RENOWN?”

THE L.F. INTERVALVE TRANSFORMER

THE HALL MARK OF “QUALITY " EBONITE?

Because it is made from finest with the definite
rubber and sulphur PUBLISHED GUARANTEE
IT HAS ITS POLISH ALL RATIOS, 8/4
PROVED ITSELF. SPEAKS FOR ITSELF Used b I distriminati
_________ _ se y a 1scriminating
--------------- P T gee 1 Manufacturers and Constructors.

' All branded panels :
l are guaranteed |
| free from surface
H leakage.

STAND 15

i, me Namaar || 40,000 Turn Chokes, 8/4

|
: Royal Albert Hall,
September 12 to 23.

The BRITISH EBONITE CO., Ltd., R i s Iremryhie

HANWELL, LONDON, W.7 ‘ .
. R R
Rods, Tubes and Mouldings g ANHS:YO SiMREERET,REgﬁ%%MSSﬁ ANY,
L

Fo—==———--

Write for déscriptive literature

£ SAXON GUIDE TO WIRELESS X BONTONE 'PHONES

THIS 1§ THE BEST BOOK OBTAINABLE,” AND ENABLES ANYONE
WITHOUT PREVIOUS EXPERIENCE TO MAKE WIRELESS SETS
WHICH ARE UNEQUALLED IN PRICE, QUALITY OR EFFICIENCY. |

vest : ‘
are BY -itain’s
wn here H

. es sho tone

Everything connected with Wireless is clearly and simply explained, and full i The ’Plu:'" are ! Bm':l:{ u.e,tcst
instructions, WITH CLEAR WIRING DIAGRAMS, are given for making: By ""l acamits they Stamy o, l
TWO SUPER EFFICIENT CRYSTAL SETS, ONE AND TWO-VALVE The ¥ W"  ality, Base, and
DUAL AMPLIFICATION RECEIVERS, ONE AND TWO-VALVE e
AMPLIFIERS ; ALSO THE VERY LATEST TYPES OF TWO THREE
FOUR AND FIVE-VALVE TUNED ANODE RECEIVING SETS. (..4""”\ il e B
THE CHAPTER ON TESTING WIRELESS COMPONENTS P A \\ » famous ’phone at a populat price,

L il 8 o« AF <o oy N “Bontone "’ Lightweights 14/6
NO SOLDERING, NO SPECIAL TOOLS, 176 PAGES { R | " Originals ~ 13/6
NO TROUBLE. Slmply follow instructions PRICE v ) Post free.
and you will make abetter set for one-fourth the ' POST May be purchased from all Stores
- price you would payfor an inferior instrument. . or Radio Dealers, or direct from
Satisfaction guarantced or money refunded. FREE ;g%TE B. D. & Co. (Ed. A. Boynton),
SAXON RADIO CO. (Dept. 14), SOUTH SHORE, BLACKPOOL., ¥ 167-173, Goswell Rd., London, E.C.1.

FOR EFFICIENCY
AND ELEGANCE
| The © Scientif ¢ ” A
Sl NON-METALLIC * HORNS "ai

Cannot be Beaten.
Two of our Latest Models.

IF YOU WANT

Sharp Tuning
Clear Speech &
Maximum Strength

use

“TANGENT"”

TUNING CO]LS Approx. | .
The coil® with the lowest No. Ht. Fla:e. Price. Post
losses 508 24" 14 15/6 1f9
506 — 14" 15/8 1)g

Catalogue and name of nearest dealer
on reques!

Trade enquities invited.
SCIENTIFIC. SUPPLY

& €O, Est. 1872
GE;N LTD., Faraday Works, LEICESTER 5 STORES, '
London : 25, Victoria Street, S.W. 1 "Phone : Hop 4177. 126, NEWINGTON CAUSEWAY, LONDON, SEL
. i A * 'y . .

‘ 0, N 7,5t Gearge's Circus, S.E.1.; 16, Manette St
Newcastle-ou-Tsne : * Tangent House,” Blackett Street Q 0 | Cherine Croms R e R 0.3, 4 e ek B oper Norwood, S .23,

506
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z (Continued from page 72.)
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A point well worth noticing is that the
screws have milled as well as slotted heads
50 that temporary conncctions can be made
with the fingers. Personally we prefer
soldering, *but
recognise that
this is some-
thing of an
“art” that the
“.one sct 7 con-
structor might
prefer. not to
acquire, and for
him such con-
nectors as those
of Messrs. Part-

decidedly useful.

The “Ad-
_ vance > Machi-
nery_Co., of C.-on-M., Manchester, have sent
us one of their“ Advance ” lead-in tubes.
It consists of a stout ebonite tube through
which passes a brass rod connecting two solid
brass terminals. The latter are arranged
s0 that the wires are connected at each
end in a direct line with the tube, that is,
the terminals have holes drilled through them
“ vertically ” and not in their sides. This
feature is apparently the only original
one possessed by the * Advance” lcad-in

The ‘“ Kenmac Book  crystal
rectiving set.

ridge will prove

Popular Wireless and Wireless Review, September 5th, 1925.

tube, but nevertheless it is quite a good one.
The article is strongly made and nicely
finished. ' :

* * *

. In their elements crystal receivers do
not vary much from year to year, and a
pre-war circuit is accepted to-day as quite
standard practice. In practical design,
however, there appears to be more scope
for originality. The ‘ Kenmac Book”
crystal receiving set, a sample of which we
recéntly reccived from the Kenmac Radio
Litd., Dalling Road, Hammersmith, London,
W.6, is not entirely original in design, but
nevertheless it forms quite an artistic
departure from common practice. '

As the photographs show, its external
appearance resembles that of a small book,
and laid casually on a table and viewed
from a little distance it is quite a passable
imitation. Tt can be opened easily, and in
this position the illusion disappears and
nothing but a very efficient-looking wireless
inistrument remains.

The craftsmanship is good, but we do not
like the words on the ‘“ cover.” We under-
stand, however, that sets can be supplied at
little or no extra cost with any lettering
individual purchasers desire. This should
prove useful at Christmas, and demands for:
lettering such as ““ From Uncle to George' ™
will no doubt be considerable.

The little receiver on test gave'splendid
results, as good as any we have heard.
Provision is made for taking a loading coil
for 5X X, and this station as well as 2L O
came in with excellent strength. ~

The adjustment of the crystal detector is
casier and the action of it better than we
should have thought judging by appearances

only, while the inductance slide moves
smoothly and gives positive contact through-
out. ] |
Tuning is fairly sharp and the coil com-
fortably covers the normal broadeast band
of wave-lengths. ~There are one or two
little points in the design of this recciver to
which we take exception, but thecse the
manufacturers can easily modify. They
can ensure, for instance, that the crystal
detector arm and inductance slide are
given covering insulation, and that it is’
made impossible for the crystal dctector
adjusting arm to cause a shorting of the
*phones by coming into contact with one of
the ’phone terminals. Having doné this
they will have produced a first-class receciver

The ¢ Kenmac Book » receiver opened and ready
[ for use.

which, owing to its artistic-appeal and its
elcctrical efficiency, should meet with success
on the market.

Two types are available, one in red, blue
or green leather at £1 1s., and the other
in non-inflammable imitation tortoiseshell

| /

A GONVINGING ENDORSEMENT.

What THE EXPERTS THINK of “LOTUS” Coil Holders.

“ We used this instrument on test in a short-wave set—with
magnetic reaction by means of plug-in coils—where the reaction
control is extremely critical, and success depends more or less
on the coil-holder itself.

‘A beautifully smooth control was obtainable with this coil-
holder, for both'coarse and very fine adjustments, by means of
the gearing, were to be obtained.

“In a receiver designed for use on the broadcast wave-lengths
with reaction on the ‘tuned anode,’ the ‘Lotus’ coil-holder
materially assisted adjustments when bringing in distant stations
—in fact, this delicate operation, which can be so exasperating
with the usual type of coil-
holder, was accomplished
without any trouble using
the ‘Lotus.’ ”’

Vernier Movement actuated by Three
Sets of Encased Precision Cut Gears.
Representing a Reduction of 8 to 1.

“Perfect Reception 2t Last!
Madz from Bak:lite Mould-
ings with nickel-plated parts.

The “LOTUS” Cut Geared
Vernier COIL HOLDERS

(Provisional Patent 23897)

Moving Block Cannot Fall!
RETAIL SELLING PRICES : 2-way, 7)-; 3-way, 10]6.

GARNETT, WHITELEY & Go,, Lid.

Lotus Works, Broasgreen Road, LIVERFPGOL.,

“extreme climatic

apparatus,

THE BROWNIE
WIRELESS Co. (OF
GT. BRITAIN) Ltd.,
(Incorporafing the

310a-312a, Euston
Road, N.W.1.
Facing Warren St
Tube Station,
’Phone: Museum V&
3747,

7,

A new and better

“BROWNIE”

EMBODYING all the features

of the Standard * ©
this model is of unique and
pleasing appearance, moderate
price and capable of resisting

-The outer casing is hydraulically The complete set is mounted on
moulded under a pressure of rubber shock-absorbing buffers,
60 tons, forming a pleasing and and allifittings are nickelled,
substantially designed piece of

The receiver bas a PRICE - - -

BROWNIE WIRELESS MODEL No.2

The Standard ‘' Brownie' will
not be superseded but is to be
as successful as ever.

J.W.B. Wireless Co.)"

at £2 2s.

natural wave-length up to 600 L
metres and a standard plug and
socket eoil attachment, which,
with the aid of suitable coils,
makes the ict adaptable to
5X X or any other wave:length.

‘Brownie

conditions.

10/6

plete, with moulded cap ‘and
base and all fittings nickelled.
Com- PRICE - - - - 76

Ask your dealer
to show you these
and other
* Brownlie "
specialities,
including
the famous

D.L5 . |
Crystal.
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“THE PANEL DE LUXE

UCCESS in Wireless is ever dependent upon

trifles. One man will succeed where another
will fail. No component can exercise such influence
for good or ill as the panel. Start with a Radion
Panel and you will be sure that your foundation is
correct. Radion is recogmscd lbroughout the wireless
industry as the highest grade ebonite panel it is
possible to make—and its superb surface will add
consnderably to the appearance of any Receiver.

Radion is avaslable in 2x differemt sizes in
black and mahogamte Radion can also. be
supplied in any special size, Black 1d. per
square inch, mahoganile rid. per square inch;

RA. OIN

American Hard Rubber Company (Britain) Ltd.

Depols : 120 Wellin
116 Snow
Irish Agents:

on Street, Glasgow.
, Birmingham,

Head Officc: 13a Fore Street,
London, E.C.2

BCorporatxon Street Belfact

Gilbert Ad. 3432

Stnndsrd capacities, Any
other size can be supphed
st short notice.

GRID CONDENSER,

STANDARD FIXED
3 CONDENSER

00' }2 6 each.
0%2 }3 6 cach.

COMBINED GRID
LEAK & CONDENSER

Y

“ couldn’t get good resulis

said the coil,
with the other condenser that used to be

here. I can see you’re different,””
“ Yes,”” murmured the Watmel,
been built to give a more efficient con-
denser service. They’ve made me round
to eliminate edge losses and you should see
the way my mica sheets are clamped and
riveted between the plates. You can’t
make MY capacity vary.””

Watmel Fixed Condensers are quality pro-
ductions throughout. Mounted in a bake-
lite case, they are easily mounted by means
of the one-hole fixing. For better resuits
ask your Dealer for—

“1’ve

FIXED CONDENSERS.

Guarantced Correct Within 5 per cent,
THE WATMEL WIRELESS CO. LT
832a, Geswell Rd.,Londomn, E.C.1, Tel: Clerkenwell 7990

Laucashire & Cheshire Representative: Mr. J. B. Lev
23, Hartley Street, Levenshulme, MANCHESTER

Paten:
applied
for

Stxll supreme—the
MARS AERIAL

Natlonal Physical
Gest. " Mars” erial ire :
esislance per me're ‘17 ohms
7i22's Aerial Wir:; Resistance
per melre 1.72 ohms—proof of the
ten-fold superizr ty of the I ars.
The ** Mars™ Aerial consists of 84
strands of h wd-drawn phosphor
br onze wnre SPIRALLY
WOUND. The wlmle secrel is
in the splral spin. There are many
multi strand azrials oa th> market.
often labelled " Ma's™ or Pa's,”
designed 1o sell substitut s for. the
successful " Mars” Aenal Wire
but lbey lack the " Ma-s " e.ssenllal

Laboratory

Can you discover
the reason ?

The new ** Mars” Coil,
here advertised for the
first time, is technically
'25% more efficient than
any other coil known.

*8 The use of Mars triple-
N conductor wire and a novel

method of winding, account
for this superiority.
But the experts who have
proved this claim report some-
thing much more extraordin-
ary for which they cannot
suggest a reasonr—
aurally the “Mars" Coil is
at least 757 better than any
other. And infinitely more
musical.

Here then is an invention which
will vastly cnhance the pleasure of
non-expert listeners, command the
enthusiasm of the expert and
provide a problem for the theorist.

The illustration of the “Mere™ coil
suggests its super eﬁ’»clcncy Useless
fittings which bring about shrouding and
$0 increas c1pac|ly are el)mmatcd

Ab:ence of resistance, absence of dia-
e'ed nc capaclllzs secured by lhe use of

* Mars” Coil Wire and the unique way
of winding. coustitute the basis of this
super IOW‘IOSS COII

Compare the "Mars™ Coil, test it
thoroughly and you will endorse the
opiaion of the many experts who have
sdopted it. It is by far the most effic-
ient coil obtaineble,

Now on sale at |ead|ng wlreless depots.
N(I)T}i Those wbo pr(lfer to wind
coils their own way will appreciate
“Mars ” Coil Wire. Itis easy to hand!e,
flexible as string yet adequately rigid
when made up. And it has the patent-
ed spiral spin and triple-conductor feat-
ures whxch make
a worl differ-
ence. Obtamablc

feature—the patented, inimitable

spiral spin.

The price of the *“ Mars™ is still
9/6 per 100 fi. Good quality
7122's can be had for 2/- per 103 ft.

ut the “Mars” gives ten times
better results.

Fullparticulars of I.be

in standard gauges
Costs more than
ordinary wire’; i
well worth the
extra,

Mars specialities may be obtained. free. onreguestto :
G. MAKIN LTD

{Patentees and Salz Manufartuuu} Wellington Works, Wellfield Rd., PRESTON
Who will supply the "Mnrs” products by post if unobtainable from local dealer, But
please enqui-e locatly hefore writing 1o us.

-

THE BURTON LOW-LOSS
§ CRYSTAL DETEGTOR

AND RECTIFIER
(Pat. No. 233,118.)
FOR VALVE & CRYSTAL SETS

GUARANTEED to
give perfect reception
by cutting out inter-
ference by oscillation
which ensures 100%
efficiency in valve and

PRICE

Instructions crystal sets. Easiiy
with each POST fixed to old or mew
detector. ™ REE sets.

Member of the Institute of Patentees.

THE BRITISH GENERAL TRADING CO.,

9, HOWLAND STREET, TOTTENHAM COURT ROAD, W.t.
Telep’none No.: Museum 6857.

LTD,, -




i

@ualitg
COMPONENTS

Profusely illustrated thirty page CATA-
LOGUE just out. If your dealer

cannot give you one send us a card
with his name and address to receive
it direct FREE and POST FREE.

Prov. Protected.

CAM-VERNIER
COIL HOLDER

Price 9/-; on base 1/ extra.

With Reaction Reverse and Shorting
Switch incorporated, 12/6 ; postage 4d.

LEGLESS 1/6
VALVE 2

2d.
HOLDERS
Acts
FOR PANEL FOR SURFACE as
WIRING WIRING
y own
=t drilling

i, wivn i S

BASKET COIL HOLDER.
1/3 postage 2d.

S

PANEL COIL
HOLDER

(no base)

Back con -
nections
elimin-
ating flex.
2-way 3/-,
3-way 5/-,
N.P. 2-
way 6d.,
3-way 1/-

extra.
Post 3d. H

Drilling template with all.

If your dealer has not got them we send post
free if you mention his name and address.

GOSWELL

ENGINEERING CO., LTD.
95/8, WHITE LION ST., LONDON, N.1.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 70.)

that a wire which appears 0.K. has broken and is
making imperfect contact, or that one of the soldered
connections did not * take’ and has loosened. If
the noises do not completely disappear when good
contacts - have been secured, the insulation of the
battery itsclf and of the leads should be tmproved.

SOLDERING TO WATER PIPE.

G. W. (Melton Constable)—I have been
told that it is much more satisfactory to solder
the earth lead to the water pipe than to use a
clip. 1 am, however, at a loss to do this.
Whenever I attempt to solder to the pipe,
after carefully cleaning it, the lead pipe just
turns black. What is the best method of
soldering a lead to a water pipe ?

If the earth wire is goldered to the water piﬁ»c
between the tap and the tank, the following is the
best procedure. Turn the water off at the main, and
allow the water to drain out of the pipe; carefully
clean the place at which the earth wire is to be joined:
and smear with some soldering paste and then “ tin."
The earth wire should then be soldered to the pipe
in about three places, and, after a good joint'is made,
the soldered conncctions should.be covered with
insulated tape.

T RO TR

NEXT WEEK.

The Winter Radio Season Begins for
“ P,W.” Readers.

Special Features include :

The Radio Exhibition at the Albert
Hall : Part I of an article reviewing
the Exhibits.

The ¢ P.W.” Constructors’ Series :
No. 1.—A Crystal or Valve Receiver, and
How to Make a Three Valve Combina-
tlon Reflex Receiver.

And many other important Features.

ORDER YOUR COPY NOW.
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Calculating Wave-length.

G. N. H. (Swiss Cottage).-—What- is the
easiest way of calculating the wave-length of a
coil and aerial system ?

There is no really casy way of calculating the wave-
Jlength of a coil and aerial systemy, but the following
will probably be the quickest.

First caleulate the coil’s inductance in microhenries
and add this to the inductance of the aerial, taking the
capacity of the eerial in microfarads and applying the
formula :

Wave-length = 1,8854/K (infds.) X L (mhys.)
As the result will only be approximate the capacity
of the average aerial used for broadcast reception
can be taken as -0002, or -0003 mfd., while .the in-
ductance will be about 15 mhys. This latter can be
checked roughly by multiplying the length of the
aerial in feet (plus lead-in) by 1-5, the result being in
metres wave-length. Then, if we call this W and
apply the formula below we shall have the inductance
in mhys.

w K(K = -0002) = L.

(1,885)*
This then glves us K and L for the aerial as
nearly accurate as is necessary, and we have found the
inductance of the coil alone by means of the formula
98 D* N2 LK, mhys, where D = diameter

1,000
of coil in ems.; N = number of turns per cm.;
L = length of coll in ems. ; K = correction factor,
based on the ratio of tire length of coil to the dia-
meter., This can be found from coil tables, or else
roughly calculated for the following data. The
factor varies from -96 (where the diameter is -1 of the
length) to -2 (where the length is ‘1 of the ditmeter).
If diameter = length the factor is -69. IfL = 2D,
K = 82, and if L = 5D, K = -02.

The answer in mh(ys. from the above is then added
to the inductance of the aerial, and the capacity of
the latter is taken and the first formula is applied, i.e.,
1885 /KL, whichsgives the total wave-length of
coll and aerial, Any parallel capacity across the
coltl can be added ‘before the final equation ia worked
out.

Letters from readers discnssing interesting and
topical wireless events or recording upusmal ex-
periences are always welcomed, but it must be clearly
‘understood that the publication of such does in no
way indicate that we associate onrselves with tha
views expressed by our correspondents, and we cannot
aé((:lqttapt apy responsibility for information given.—

1tor.

A NEW ULTRA-AUDION.
The Lditor, POPULAR WIRELEES.

Dear Sir,—I was interested in the article which
appeared tn “ P.W.” a short while ago, entifled
‘““Bome Ultra-Audion Modifications ” : and thought
perhaps some of your readérs might be interested in
the “ Ultra-Audion ** Circuit which appears below.

The modification in the above eircuit was the out-
come of some experiments conducted duringthe latter

-

- Vs 77 57
LS

part of 1923, Apart from sharp tuning, the circuit
-certainly gave some good results, and is worth the
attention of circuit enthusiasts.

It seems odd that such an old circuit as the
Ultra-Aundion should still attract the attention of
nmnte‘qrs: and, judging from recent correspondence
from *“P.W.” readers, it seems to be a favourite
among many of them.

Yours faithfully,
. R. EVERARD.
‘“ Fernlea,” 70, Waterhouse Street, Chelmstord.

THE SAN SEBASTIAN STATION.
The Editor, POPULAR WIRELESS.

Dear Sir,—~May I inform your readers that the
wave-length of ** Radio Catalana *’ has Leen raised up
to 460 metres to avoid clashing with Rome.

Also the new Spanish station, ‘““San Sebas-
tian ** should be received here very strongly. 1
received him during his testing transnissions
when calling the Western Electric Co., London, ou
three valves, 0-V-2. The volume on Joud speaker was
nearly equal to the local station half a mile away—
this on a very short indoor aerial about 15 foot
high,

I remain,
Yours faithfully,

45, Mughroom Lane, Sheflield.

H. HIzZETT.

The Editor, POPULAR WIRELESS.

Dear Sir,—Referring to the note in your-issue of
July 25th of a reader receiving San Sebastian
of July 10th, it may be interesting to note that I
got it on Jufy 8th and afterwards confirined. The
wave-length is 360 rhetres and the Western Electric
Co.’s 500 watt equipment. I agree with and endorse
vour Manchester correspondent’s reference to the
wondcriul tonal quality of the transmission and great
strength (readable on small L.S.). Atmospheries
and fading nil. Set used Rcinartz Det. and L.F.
Indoor aerial.

Regarding your Mr. K. D. Rogers’ article “Is5 P Y
a failure > I beg in reply to quote the slogan of Mr.
Vivian Foster (absolutely without his permission),
¢ Yes, I think so | **

The station might well be scrapped and its power
be handed over to 5 R N, a local amateur who would
do much better with the material at their disposal and
give more satisfaction to crystal users.

Recently we had a splendid example of *‘land-
line’’ trouble. And is there anything worse ?

Now could any of vour readers advisc me how to
make a *‘ Chapman *’ coil to cover 5 X X and not be
too large and unwieldy ? Wishing *‘ P.W.”” all the suc-
cess it so fully merits,

Yours faithfully,
. W. J. SLOMAN.
7, Cotehele Villas, Devonport.

THE SILENT NIGHT.
The Editor, POPUTAR WIRELESS,

Dear 8ir,—1It is very gratifying to see you taking
up the cudgels on behalf of the D X Experimenter.
Your recent article in ‘“P.W.” must echo the
opinfon of a great number of readers of all kinds of
technical journals. The BB.C. ought to realise
that these D X Experimenters are also licence-
holders, and as such, are entitled to their fair
share of consideration from the B.B.C. If your

(Continued on page 78.)
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IGRANIC Filament Rheostat
{Plain type) Patent No. 193903.

Experiment with
wireless but not

with components

—use Igranic and be sure of the results
your efforts deserve.

Igrani@ Rheostats, remarkable for their extremely smooth action, critical
contro! of filament current and absolute reliability, are particularly valuable
components for the wireless enthusiast engaging in experimental work.
These filament Rheostats are constructed for panel mounting and can
readily 