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THE NEW VOLUME.

J_[“ HE present issue of Zhe Wircless World introduces

to our rewders Volunte XV and  brings us
owards, the ¢lose of our thirteentht vear of publication.
Fo many readers whose association with wireless dates
mly from  the introduction ot '
roadeasting, it must come as o
urprise to know that there was
ny justification for the existence
A a wircless paper before broad-
asting was started, but although
n the carly davs the number of
caders was insignificant as com-

FDITORIAL VIEW S
ancE wItH PuriTy

CONTENTS.

By N. P. Vineer .\linlc-r‘..

we invite every reader to make full use of our Information

Department, through  which it is our endeavour to
cwlve the little problems and  difficulties  which  the
reader  encounters  in the course of his  work and

experiments.
Q000

OUR SISTER JOURNAL.

aved with the total to-day, vet
he interest in wireless amongst
he few was certainly no less than
t is to-day amongst the many. 1t
nust be  remembered, too, that
he Wircless World dates from
wfore the valve came into use,
chen the crystal detector or the
bsolete coberer and magnetic de-

Prouress In Mast DeEstaN ... 8

READERS’ NOVELTIES .
Tone Correction 1y LK, AMPLIFIERS
By H. Lioyd.
Vanvis WE Have Testeo : Tue D.15.8
CurreNT TopLes B}
PHOTOELECIRIC VALVES
By A. Dinsdale.
fexts axo Tirs For NEW READERS ..

COL\'(T'IDL\’G with the com-
PAGE mencement  of the new
1 volume of The Wircless World, a

3 new volume starts also with the
appearance of the January issue

9 of our sister journal Experimental

1 Wircless and The Wirciess En-

gincer. In addition to the com-

16 mencement of a  new volume,
17 L perimental Wireless also under-
19 coes a change in the editorial

management. The journal has
already achieved a reputation as
the premier and, in fact, the only

ector were the only devices known GILBERT
or detecting signals. and neither
he possibilities nor even the prin-
iple of wireless telephony had
et been heard of.

The changes which have taken
slace since then, and the advances
wde in the uscful applications
f wireless are now so well known
nd recognised that it is not neces-
ary to make reference to them.  Just as in the past. 7he
Vireless World has kept pace with the times and has
ndeavoured to educate in theory as well as ta satisfy
1 interest of the reader in practical directions, so on
wse lines it will be our policy to conduct the volume
pon which we are now entering. We welcome most
srdially suggestions from our veaders as to articles or
satures which they would Tike to see incorporated, and
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Broapeast BREVITIES
NEW APPARATUS

RrEanknrs’ PROBLEMS

DIoNEERS OF WiRELESS @ 1. WILLIAM

By ]-Illison“}-{m\'k.;.

Dicrionsry oF Trcasicar TERMs
Tur R.SGB. N 1925
LETIERS TO THE LDITOR

technical wireless publication in
this country which caters for the
requirements of the wireless en-
gineer. This reputation already
achieved will be enhanced by the
appointment which we are pleased

25
27
29
31

32 ¢ to announce of Prof. G. W, O.
3 % Howe, DSc.. M.LE.E.. to he
: Technical tditor, whilst the

Editorship passes to Mr. H. S.
Pocock, who has, for many vears. been associated with
The Wirelzss World in a similar capacity. The appoint-
ments also as Assistant Lditors of Mr. W. James and
Mr. ¥. H. Haynes will facilitate close co-operation be-
tween the two journals on lines which we believe will be
much to the advantage of the rexders of both.

With the appointment of Prof. Howe an old a.ssociat‘inn
is renewed, for he acted as Editor of the Radio Review
A 13
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from its first publication until its
The Wircless World,

Prot. Howe, who was for many years Assistant Pro-
fessor of LElectrical Engineering at South Kensington and
later Head of the Department of Electrical Measure-
ments, including Radio ‘Telegraphy, at the National
Physical Laboratory, is now Professor of FElectrical
EEngineering at Glasgow Universitv.  He was Chairman
of the Wireless Section of the Institution of Electrical
Iingineers from 1gz21 to 1923. He has heen a Vice-
President of the Radio Society of Great Britain from
its inception. and is a member of the Radio Rescarch
Board of the Department of Scientific and TIndustrial
Research.

amalgamation with

0000

AN OFFICIAL INDISCRETION.

HT s unfortunate that all too frequently persons in
official positions seem to make it their business to
rush into print on controversial matters which are alto-
gether outside their proper sphere of activity. Capt.
Lekersley, the Assistant Controller and Chief Engineer
of the B.B.C., is an extremely popular personality, but
from time to time he throws discretion to the winds and
records his innermost thoughts in print so openly that
one suspects that the impulse of the moment js respon-
sible and not the mature consideration of the Chiet
Fnginecr himself.

In a recent issue of the Radio Zimes, under the title
“A Talk to Home-Makers,”’ Capt. Eckerslev «liscusses
the wireless industry and the home-constructor in terms
which are caleulated to astonish even those who for some
time past may have suspected his lack of sympathy with
those who make their own sets. If (he policy which he
advocates were enforced, we foresee that there would be
considerably more ¢ home-wrecking ”  than  “‘ Liome-
making.””  He states that tha home-construction of sets
hampers the wireless industry. and that the publication
of instructions on how to build a particular set is unfair
to those whose livelihood it is to sell sets at a legitimate
prolit to the public, and he proceeds to blame the amateur
constructor without qualification for all the oscillation
ether interference.

Capt. Eckersley seems to have totally overlooked how
much the industry owes to the popularising of wircless.
which, unquestionably, has heen brought about. to
very large extent, by encuuragement and the offer of
facilitics to the public to build their own sets by way of
a hobby.  There was a time. in the early days of broad-
casting, when sets produced by the manufacturer, includ-
ing cven the simplest of crystal sets, were only available
at exorbitant prices, and had it not been for the en-
couragement of home construction as a hobby, we think
it is very doubtful.whether the B.1.C. and the wireless
industry as a whole would ever have arrived at its present
state of development.

The Hobby of Constructing.

Undoubtedly, there is a very large proportion of the
wireless public which derives far more entertainment
from the construction of sets than from actual listening-
in.  To pursue Capt. Lickersley's policy would be to
abolish not only wireless construction as a hobbyv, but
a very large number of other hobbies ; and it might be

A I4
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construed, if his argument is followed to its logical con-
clusion, that the amateur gardener is acting unfairly
towards those who get their livelihood from looking after
gardens, and certainly no one should drive his own car
because that is a pleasure which should be reserved strictly
for the professional chauffeur, who, because he is trained
at his job, would, according to Capt. Kckersley, cause
less trouble on the road than the amateur motorist who
may be productive of more street accidents !

But, apart from all this, the remedy is in the hands
of the manufacturer of wireless sets for whom Capt.
Eckersley scems to be acting as spokesman. The time
will shortly come when the scts available on the market
will be so priced and of such a quality that to make a
set for your own use will Le a sheer waste of time, unless
the making is a hobby. Admitted that a large propor-
tion of the manufactured sets of to-day are superior
to the average home-constructed set, there are still manv
exceptions, and the manufacturer can still be held respon-
sible for at least a fair proportion of the oscillation
trouble lecause of the type of set which he places on
the market.

What does the Manufacturer Think ?

Capt. Ickersley has, apparently, ““ briefed *’ himsel
to plead the cause of the mahufacturer, but we doubt
very much whether this action has been taken with the
sympathy and approval of the manufacturer. We think
that almost every class of wircless manufacturer recog-
nises that he is indebted to the wireless journals for
having stimulated an interest in the home construction of
scts, resulting, "as it has, in popularising wireless to an
extent far beyond anything which could have been
achieved if the use of any but manufactured sets hail
been made illegal.

We still wish to look upon Capt. LEckersley as a friend
of the amateur, and we would like to see an acknowledg-
ment by him that his article was written on the impulse
of the moment, and does not represent his mature anc

considered judgment.
0000

A PICTORIAL CIRCUIT SUPPLEMENT.
THE enquiries which we are constantly receiving from
readers for pictorial reproductions of the theoretical
circuit diagrams in The Wireless 1World have prompted
us to include in the present issue a special Supplement
giving a pictorial representation of one or two typical
theoreticul circuits, and we hope that a study of these
examples will serve to assist all those reacers who have
had difficulty in the past in following out the usual circuit
diagrams which we regularly include in the general pages
of the journal.

We do not feel that we should be justified, even on
questions of space alone, in including regularly pictorial
circuits of this character, and we therefore hope that this
supplement will be retained as a guide and used for refor-
ence whenever difficulty is encountered in the future by
those who arc not so familiar with theoretical circuits.

The circuits selected for pictorial representation show
typical receiving sets which have become standard for
broadcast reception. Readers skilled in constructional
work can, therefore, take a circuit to meet their require-
ments, but deciding for themselves the actual lay-out.

30
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By N. P. VINCER-MINTER.

HERE are a very large number of people to-day
in  the unfortunate and somewhat irritating
position of residing just on the fringe of the

useful crystal range of a broadcasting station, and a
moment’s thought will enable us to realise that, no matter
how great the efforts of the broadcasting authorities in
the matter of increasing the range of their existing
stations or multiplying their number, this unfortunate
class of people will, like the poor, be always with us.
unless, indeed, the augmentations of power were carried
to such an absurd limit that the existing commercial wire-
less services were literally drowned out in the pande-
monium that would ensue. The writer celines the useful
crystal range of a broadcasting station as the extreme
range at which comfortable reception can be obtained on
at least two or three pairs of headphones attached to a
crystal receiver employed in conjunction with the normal
acrial and earth system of low efficiency, habitually used,
at any rate, by the town dweller.

Experience teaches that, in the case of a main station,
this appears to he about fiftcen miles, and seventy-five
miles in the case of §XX. The writer has, unfor-
tunately, no experience of crystal reception from a relay
station. In order to forestall an avalanche of letters
from readers who habitually

is, fortunately, quite inexpensive and can_be obtained
from advertisers in various technical pubacations, the
home-prepared variety being, however, equally effective.
Tt is only fair to state, however, that in certain localities
he has failed to obtain satisfactory results, even when
using the useful commodity mentioned adjusted to its
most sensitive state, the reason being that in certain locali-
ties near to a broadcasting station reception is notoriously
had, due, more often than not, to unavoidable screening
of receiving aerials. In the country, on the other hand,
where facilities exist for the erection of a lofty and un-
screened aerial. astonishing ranges can sometimes be
achieved.  These exceptions, however, have no bearing
on the average useful crystal range of a broadcasting
station mentioned hy the writer,

H.F. or L.F. Amplification ?

To revert, however, to the unfortunate class of people
whont, in our digression. we have left in an exasperated
state. trying to listen attentively to the News Bulletin
from 2LLO twenty miles or more away, through the
““mush ”’ and local interference of the *‘‘ noises off »’
produced in the same room by children, newspaper
rustlers, and other provokers of evil thoughts, it may be
said that in most cases they

receive 2L.O on six pairs of ” °*HT  Jo one of two things,
headphones at fifty miles, 00006 mfdme L namely, they either invest
and  Daventry  anywhere { apa 2 mfds in a single-valve amplifier,
when using their  ‘ Louder- or a single-valve receiver
phone ’ crystal set, price """ with reaction and grid
7s. 6d., regencrative cat- . - rectification.  The  single-
whisker 2s. 6d. extra,”’ the t T : valve low-frequency ampli-
writer would state that he g ‘g’:'-‘ fier certainly increases the
also has obtained the ranges b4 S strength signals, but, un-
mentioned, using a consider- -y fortunately, it is usually far

ably less sensitive receiver
than- the one mentioned, by
substituting  the ordinary
‘“ Hertzite '’ crystal by a
piece of ‘‘ Ananite,”” which

5

-1]"—

coupl

Fig. 1.—Circult diagram. The three tuning coils are mutually
together in a three-coil holder.

from satisfactory, since the
b amplifier increases not only
o+LT.  the volume of signals, but
also renders audible all those
faint, subdued noises due to

A 15
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Fig. 2.—The front panel. Sizes of holes are as follow; A, 3/8in. dia.; B, 1/4in. dia.; C, 3/16in. dia.; D, 5/32in. dia.; E, 1/8in. dia.
and countersunk for No. 4 wood screws; F, 1/8in. dia.

L)
atmospherics, noises from electric light mains, and other
obscure causes, which before were not sensibly audible
on the crystal set alone. In addition, the L.I'. trans-
former itself is apt to produce a certain amount of in-
definable noise of its own, coupled with a certain amount
of distortion. The low-frequency amplifier has the
added disadvantage that it brings no alternative pro-

2 %"

4”

grammes into the home of the listener in return for all
the trouble and expense of purchasing and maintaining
its batteries. With regard to the conventional single-
valve receiver, however, whilst it certainly gives the ad-
vantage of range, the quality obtained from it in the
hands of the average person is apt to disappoint him if
he has been accustomed to a crystal receiver, and to
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Fi¢. 3.—Layout of components on the baseboard,

The dimensions of the battery compartment are made to fit the particular type

of H.T, and L.T, batteries adopted.

A )6
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Range with Purity.—

completely belie the title of
this article. Unfortunately,
it does not seem to be gener-

ally realised that all the
advantages mentioned in
connection with ‘the two

methods discussed, and none
of their disadvantages, can
be attained by using the
valve in front of the crystal
as an H.F. amplifier. By
this method we have range
{and quite a good range, too,
if the receiver is carefully
handled), and at the same
time we get greatly increased
signal strength from our local
station without the slightest loss
of purity. Selectivity is another
useful property which is greatly
enhanced by the use of the valve in the
manner suggested.  The next question
which arose in the writer’s mind was the most convenient
method of using the valve as an H.TF. amplitier, and it
occurred to him that the cannections could be so arranged
that if. in the midst of the local or Daventry programme,
the accumulator suddenly failed in its duty, reception
would be carried on quite successfully without the listcner
adjusting cven onc knob or swiich, no portion of the pro-
gramme being lost. Naturally, of course, there will be
a slump in volume immediately the valve ceases to func-
tion. The whole instrument, however, has no expensive
components, and is simple to construct. Furthermore.
should the user have the misfortune to burn out his vAlve
at any time when financial considerations inhibit its imme-
diate replacement, he still has in his possession a per-
fectly efficient cryvstal receiver. We can ncw proceed to
constructional details.

Having ohtained all components. necessary attention
should first be turned to the bhaseboard. Tt is supported

Plan view with coils and L.T. battery removed.

Wireless
World

Three~quarter view of the com-
plete receiver, with valve,
batte-ies and coils in position

underneath by two rectangular pieces of wood, the length
of which is equal to the breadth of the baseboard, the
remaining dimensions being both . No wiring is, how-
ever, carried out under the Dbaseboard, as it was thought
that this presented too many dificulties to the average
home constructor. The sides of the tray#for containing
the batteries should first he constructed. The height of
the tray is 13in. The strips of wood forming the tray
are merely glued to the baseboard. A word concerning
the type of batleries to be used in the tray will not be
amiss at this juncture. The writer decided that it would
be well to include all batteries inside the set in order to
make it as compact as possible: he therefore sought a
valve which.would operate on a minimum of H.T. He
found that 50 volts H.'T. was ample for the valve actually
usedl (a Wecovalve) when employed for H.F. work, and,
since the valve requires slightly less than one volt of
I..T.,a small 2-volt accumulator of well-known make cost-
ing 5s. was found suitable. The receiver
can be used equally well with a D.E.R.
or ‘“ Wuncell ’” valve without requiring
any alteration. The writer did not for-
get, however, that readers might have
other types of valves by them, which
they desired ta use,’ and, accordingly,
external H.T. and I..T. terminals are
provided, so that external batteries may
he used with valves requiring other plate
and grid voltages. The terminals and
wander-plug holes on the small
ebonite platform dividing the
H.T. and L.T. batteries

"¢ dummy,’” their pur-

: are
J\ pose being to ‘‘anchor ”’
: down the flexible leads to the
— internal batteries when not

» in use, otherwise they might

eas’ly cause a short-circuit

by accidentally coming into

contact with other wiring in
AT
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the set. The coil holder should be carefully chosen;
many tvpes of fhrec-way coil hiolder do not permit of
being uscd inside a receiver, since the general arrangc-
ment of the coils causes a large amount of room to be
taken up. All components can be” mounted on a base-

JANUARY 6th, 1926.

With regard to tests carried out with this receiver, it
was first tried out a few miles distant from a main broad-
casting station. When normally using an outdoor aerial
and a conventional direct-coupled crystal set, the local
station can still be heard even when a No. 150 plug-in
coil is used and the receiver tuned to Daventry. Using

AERIAL
O,

C]

00005 mfd

o

@

©

©

00005 mfd

= |5 L
TELEPHONES —L.T
o~

e || semevs | ceps | 5 || oo -
e | sy § -y

2 mfds

Fig. 4.—Diagram showing the method of wiring up the receiver.

voard or pancl in their correct positions by carefully fol-
lowing the details given in I'igs. 2 and 3. The subse-
quent wiring of this receiver, which is carried out entirely
by means of s#/j rubber-covered cable, should present
no difficulties whatever, there being absolutely no
awkward corners in the receiver calling for delicate work
with a fine-pointed soldering iron,
a 18

the receiver as a crystal set only, no trace of the local
station was heard when Daventry was tuned in. This
was to be expected, since the crystal in use is loose coupled
and entirely isolated from other circuits in the recciver.
In this respect the writer would heartily commend loosc
coupling to crystal users unable to separate the local
station and Daventry when using the usual direct-coupled

25
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Range with Purity.—

LIST OF COMPONENTS.

1 Ebonite panel, 185in. x 7in. Lin,

1 Ebonite sub-panel, 33in. 1lin. lin.
1 Baseboard, I73in. x 9in. gin.

1 Piece of while-wood, I4in. - 3Jin. 1in.

.3 Variable condensers with vernier, (-0005 mfd. (Pelo-Scott).
{ Three-way vernier coil holder (Ward & Goldslone)

1 Valve holder (Sterling)

1 Rheoslat, 30 ohm, (Lissen).

/ Fixed resistor, 5 ohm, and holder (Burndept).

1 Crystal delector (Burndepl).

1 Fixed condenser, 2 mfd. (T.C.C).

8 Indicaling terminals Aerial, Earth, H.T. -, HT.—, L.T. -+,
L.T.—, Phones -, Phones — (Belling Lee).

2 Small brass terminals with spades.

2 Wander plugs.

1 Wecovalve (Western Electric Co.).

1 D.T.G. Accumulator (Exide).

1 30-volt H.T. ballery (M.A.L)

Length of red and black flex.

Length of No. 18 rubber-covered cable (Ripanlt).

Approximate cost. including valves and balleries, £3.

set. ‘The circuit is entirely stable, and invariably success-
ful in achieving this object. ‘The receiver was then tried
with the valve functioning, and a narked increased in
signal strength obtained.

An almost exhausted accumulator was then substituted.
and after almost twenty minutes’ use the accumulator
peacefully expired, but the local programme still came in
at comfortable “* ervstal ** volume without the tuning con-
trols being touched. At a later date this instrument was
tested at a chistance of thirty miles from the local station.
Using the erystal alone. the news hulletin was perfectly
readable on one pair of phones. hut not sutfciently loud
to give enjovable reception.  On turning on the valve
likunent, signal strength came up to 4 very good strength
with very pleasant tone. and other pairs of phones were
connected up. Coils were changed to those suitable for
the Daventry wavclength, the valve still heing lit, anid
upon tuning the controls Radio-Paris came in at quit
good telephone strength, Daventry heing for the moment
silent.  Upon extinguishing the valve all signals from
Paris ceased, and after a moment Daventry recommencedd
transmission.

A search was then made on the shorter wavelengths for
other B.B.C. stations.  During the brief time at his dis-

posal the writer tuned in two other main B.B.C. stations
“and one Continental withont suffering any interference

General Notes.

Commumcations  for amateur
mitters in Austria may be sent via
Oesterreichischer  Versuchssenderverhand,

Klubsaal des Hotel de France,

Schottenring 3. Vienna 1.
The national prefix nsed is O ( ).
and the call-signs of the Austrian trans
mitters at present operating are: AF.
AR, AW, BE, BH, CI', DA, IFG, FIi, FIL.,
HrE, HI, NR, JA. JL, KIlI, KK, LA,
LM, LP, MH, NA. OA, OP, RIF, RII.
Sk, S8J, SV, TA, TN, TO, TW, WA,
WAL

trans

number of French

poravy. the

- TRANSMITTING NOTES
~ AND QUERIES. :

Our rveaders are reminded that a large
amateurs send their
QSL cards to the office of our contem-
Journal
Eure, which publishes, every week, a list

It must not be forgotten, of
course, that this receiver employs reaction as well as
H. 1" amplification, and in the interests of good quality
this should not be alused.  Although, when used as a
crystal receiver alone. the aerial circuit becomes loose
coupled. it should be pointed dut that when the valve is
lit the aerial automatically Lecomes lirect-coupled ; thus
all possibility of instability is  eliminated, selectivity
being obtained owing to the fact that the crystal circuit
is always loosely coupled.  Since the erystal is entirely
isolated from any circuit associated with either the H.T.
or LI, batteries, no fear need he entertained of damaging
it by means of a voltage from the H.T. batterv being
accidentally applied to it.

As a rough guide. the writer would mention that the
carrect values of plug-in coils to use on the average aerial
mel carth system are as follow :—

I'or the lorcal station. aerial No. 23 or 33, secundary
No. zo. anode No. zo.

IFor Daventrv. aerial No.
anade No. 230.

In conciusion. the writer would like to add that in all
ot the foregoing tests an ordinary tvpe of crystal was
used throughout. and not the super-sensitive type referred
to by him earlier in this article.

G 6VO0.—D. Simpson, 18, Bank Street,
Lerryhill, Aberdeen.

G 6(J.-—I°. J. H. Charman. 76, Salis-
bury Street, Bedford, 45 and 90 metres.

G 6XR.—T. Mitchell. Bentfield, New-
hev, near Rochdale, 440 meties.

150, secondary No. 230,

0000

Stations Identified.

G 6DA. S, 1. Davy, 80, KEssendine
Mansions, Maida Vale, W.9, 90 metres
week-days. 185 metres Sundays.

Il BXB.—-Communications may he sent

des 8 . i
via E. Piénemont, 2, Avenue des Alpes,

Rugles,

We hope at some fulure time to be
able to publish the names and addresses
of some or all of these transmitters.

cooo0

M. AL G. S, Richards. © Hill Brow.™
Chorleywood West, Ierts, is carrving out
a rertes of tests during the early hours
of each day from January 3rd to 8th
inclusive with regard to the reception of
Amevican hroadcasting stations on their
normal waveband and to compare the
strength of their signals witl that of the
last two years. 1Te will weleome rveports
from other listencrs giving particulars of
apparvatus. conditions prevailing and
results obtained.

15

of those cards waitine to bhe claimed.
Cominunications should he accompanied
by an International Reply (‘oupon to the
value of 1 frane to defray postage, aund
a fully addressed envelope.

Q000

Mr. 0 Prosser (6YS). Pleasant av-
honr, East Aberthaw, near Cardiff, will
weleome reports of his tests on Sundays

at 0930 G:.M.T.

cooo0
New Call Signs.,
G SEF.—R. Fercusun, *“ El Nido,” 23,
Cavendish Avenue, Finchley, N.3.

Lausanne, Switzerland.

0000
\

Change of Address.

(¢ 2BM.—1{. L. Garfath advises us that
the address of his station is now 166,
Birehanger Road, South Norwood, S.E.25.

0000

QRA's Wanted.

A7. A3KB. A3AK, BZ2AF. BZIIN,
BZ3JW, E1BH, GB1, G2AYP, G2BAYV,
G2BL, G28T, 2ZA, G5BO, G5BY,
G5KFP. G5RS, G5VC, G6BL, (:6CR,
G6MB, YHBK.

A 19
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PROGRESS IN MAST DESIGN,

The New Tower at Kénigswusterhausen,

T the Konigswusterhausen Wireless Station, near
Berlin, known to amateurs chiefly for its broad-
cast transmissions on 1,300 metres, a new mast

has lLeen erected which embodies many novel features.
Although more than gooft. high, the mast is entirely
self-supporting, tapering from a substructure 7o yards
wide to a platform at the top measuring about 3z1t.
across.  I'rom the summit extends a further small mast
some 14ft. high, which supports the aerials.

The cross section of the mast is triangular, a shape
which has been found to possess many advantages over a
square cross section. In the cvent of the mast sinking
on one side only, the stresses on the framework are less
severe when the triangular cross sceetion is adopted.

Tests for Safety.

To test the safety of the erection, some interesting
tests have been conducted.  With a lateral pull at the
summit of 16 tons and a wind pressure of 550 1b. per
square metre, there still exists a safety margin of 50
per cent. That the mast withstoad these strains is a
testimony to the soundness of its design, having regard
to the comparatively small sub structure and the fact

A massive concrete anchorage supporting one of the three feet
of the Konigswusterhausen mast. Note the porcelain insulators,
which have been tested to withstand a strain of 400 tons.

A 20

This drawing shows very clearly the general design of the new
wireless tower at Kénigswusterhausen, which is the largest of its
kind in Germany.

that the total weight of the tower is approximately
tons.

The feet of the tower are insulated from carth by large
porcelain insulators tested at & pressure of over joo tons.

At a height of 530ft. a small platform 3zft. in dia-
meter is installed, and from this are suspended aerials
for long wave traffic.  On the same platform is a machine
roon containing the clectric motor for operating the lift,
which runs in the central shaft. Tmmediately above the
platform is a totally enclosed chamber. 5ft. high, housing
a short-wave transmitter.

700

A Commercial Short-Wave Service ?

A point of special interest is that the summit of the
tower, which extends some 150ft. above the platform, and
is reached by a spiral stairway, will be employed for
short wave experiments. A short-wave transmitter is to
be installed, and it is understood that the first tests will
be carriedd out by engineers of the State Telegraph De-
partment. In view of the unusual height of the tower, it
is hoped that the experiments will throw fresh light on
many short-wave problems.  Should these researches
prove successful, it is probable that a regular commercial
service will be inaugurated,

A searchlight is to be installed at the top of the mast
for the benefit of aircraft.
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A Section Devoted to New “U’f

EXPERIMENTAL VALVE HOLDER.
The diagram shows a valve holder
in which the plate leg has been cut
short and connected by means of a
short length of flex to a standard
valve pin. To cut out the last valve
in a two-valve amplifier, it is then
only necessary to remove both valves
and to insert the adapter in the first
valve holder.  The power valve s
then inserted in the adapter and the
flexible valve pin  connection  is
plugged into the plate socket of the
last valve. ‘The adapter will be found
useful for testing the plate current of
individual valves in a reeeiver. sinee
a break is provided in the anode eir-

Experimental valve holder.

cuit into which a milliammeter may be
connected. By changing the short leg
to the filament the tapping provided
by the wander lead may be used to
supply z-volt valves in a circuit fitted
elsewhere with valves having a fila-
ment rated at 6 volts.—R. K.
ocCoo
TWO-VOLT VALVES.

Due to the resistance of the wiring
in the receiver and to the internal
resistance of the accumulator, it is
very difficult to derive a sufficiently
high voltage from a single accumu-
lator cell when more than three
valves of the 2-volt, o.35 amp. type
are emploved.  With a total current
exceeding 1 amp. flowing from the
L.T. battery, it will be realised that
if the wiring of the L.T. circuit has

3

{ J

a resistance of o0.25 ohm, the maxi-
mum filament voltage obtainable from
a z-volt accumulator will he 1.73
volts.

.,Ill___
e

(waV

Duplicate fllament supply for 2-volt

valves,

It ix possible to overcome this Jifh
culty by using two L.T. batteries.
one for cach pair of valves. Nt
only will the voltage drop in the
leads be  considerably reduced, but
losses due to internal resistance of the
supply battery will be negligible.—
W, Tl G.

o000

SHORT-WAVE COIL-HOLDER.

When  recciving on short  wave-
lengths it is essential that the coil

connected between the grid and fila-
ment of the detector valve should
have a low self-capacity, and on this
account it is desirable to avoid the
use of plug and socket connections of
standard design in which the narrow
spacing and use of ebonite dielectric
produce a comparatively large capacity
between the ends of the coil.

The coil-holder shown in the dia-
gram has been adapted for use with
cither standard plug-in coils or short-
wave coils of special construetion.
The chonite block containing the
plug and socket for the fixed coil
(AT.T) was removed from the coil-
holder and fittedd with narrow brass
strips forced into saw cuts running
down cach side.  The vertical slots S
were then cut in the inside faces of
the coil-holder, the saw being held

Ideas and Practical Devices.

so  that the shas tapered  slightly
towards the bottom.  This ensures
that the fixed ‘coil-holder will be a
good driving fit to prevent lateral
movement of the coil.  T'wo short
flexible leads from the set screws of
the plug and socket are taken to
terminals serewed into opposite sides
of the coil-holder.

For short wavelengths special self-
<upporting coils are constructed with
suff wire of, sav No. 16 SW.G.
The bare ends of the coil are then

Plug-in coil-holder adapted for short-
wave coils.

inserted in the tzrminals after with-
drawing the standard coil-holder.

N. S.

cCoo0O0

VALVE OR CRYSTAL RECTIFICATION

A complete circuit is given in the
diagram for a two-valve transformer-
coupled amplifier preceded either by a
crystal detector or a valve detector
with reaction.

The change between the alternative
methods of detection is carried out
by means of a double-pole change-
over switch. The left-hand set of
contacts connects the aerial side of
the A.'T.1. either to the crystal detec-
tor or to one side of the grid con-
denser ; the right-hand set of contacts
connects the grid of the first valve
either to the sccondary winding of the

A 21
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crystal transformer or to the grid con-
denser. If, in the case of the first
valve, a compromise is effected be-

Wireless
Werld
D must be provided with a smooth-*

working friction washer where it
passes through the bush in the frout

tween the best value of H.T. for panel.—W. M.
/ ﬁ.‘rf
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Alternative valve or crystal rectification.
detection and amplification, it wiil CONNECTING FLASH LAMP

be possible to change from one cir-
cuit to the other withont making any
alteration in the adjustment of the
receiver.—I. T.

0000

VARIABLE COIL-HOLDER.

A particularly smooth and effective
method of varying the coupling be-
tween two plug-in coils is shown in
principle in the diagram. ‘The mov-
ing coil C is fixed at B to an arm A
pivoting at the other extremity in a
support screwed to the baseboard of
the receiver.

The arm rests by its own weight
on a disc mounted eccentrically on
the spindle D passing through a bush
in the front panel of the receiver.
The rotation of the spindle D will
obviously cause the coil C to rise an
fall, thus varying the coupling with
the fixed coil E. The amount of
movement provided by a cam of any
given dimensions will depend upon
the point at which the cam makes
contact with the arm A.  The spindle

Coil holder adjustment.

BATTERIES.

In building up H.T. Datteries
from flash lamp battery units great
care must be tuken to cnsure per-
fectly noiseless connection hetween
each cell.  The best method is first
to solder cach connection, hnt this
has to be done quickly and skilfully
otherwisc damage may result from the
heat conducted to the interior of the
cell through the brass strip contact.

A method of connection which
gives results quite equal to soldering
is shown in the diagram.  Short

lengths of lead compo. tubing about

JANUARY 6th, 1920.

springy nature of the brass will
ensure a perfect contact even though
the interior of the tube is not com-
pletely closed.—J. F. H.

) !
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\

\
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\

Flash lamp battery connections.

WIDE RANGE TUNER.

The wavelength range of a tuned
circuit may be greatly extended by
making provision for the variation of
both the inductance and capacity in the
circuit. In practice this can best be
accomplished by connecting together
the spindles of a variometer and
variable condenser in such a way that
the capacity and inductance are in-
creased or decreased simultaneously.

The diagram shows a convenient
method of connecting the variometer
and condenser hy means of a short

Variometer and variable condenser coupled to give increased wavelength range.

1in, internal diameter, are bent to
form a U shape. The contacts of
the batteries are then cut off to a
length of }in. or fin. and given a
slight bend, as shown in the diagram.
The lead tube is then slipped over
the appropriate contacts and per-
manent contact is made by squeezing
up the end of the tube with pliers.
The bend in the contact strip and the

length of ebonite rod drilled at each
end to fit the spindles of the two
components.

The variometer should be prefer-
ably of the type not fitted with stops
and capable of continuous rotation.
There will then be no difficulty in
arranging that the inductance in-
creases as the condenser capacity in-
creases.—G. H. T.

[
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OURSELVES — AND THE ELECTRICAL IMPULSE

# That radio contrivance of yours, Smith; it talks very
naturally. The fellow holding forth on what to plant in the
garden might well be in this room."”

“ Ah yes! It’sa Brandes; an old friend of mine. Always
did sound clearly and well. Thank Heaven the fellow is not
in the room, anyhow. It too easily reminds me that my wife
will probably lend her moral support to my doing some
gardening on Sunday morning.”

¢ Yes, but why is it so appreciably better than most? I had
dinner with Brown-Jones last week. His port is excellent,
but his radio is excruciating ; I wanted to throw things.”

¢ Well, these Brandes fellows claim that they build their
instruments from an expert knowledge of radio acoustics.”

¢ I don’t know what radio acoustics is from Adam.”

“ My dear Jackson, of course you don’t. Neither do I,
technically.”

¢ Well, tell me what you know about it.”

“ You perhaps know that acoustics is the science of sound ?
“ Well, ye-es ! ”

des

« Right! Radio acoustics is the science of transforming the
electrical impulse into audible sound.”

“ Do you mean that the electrical impulse is the electrical
energy which carries the transmitted power from the studie
to the receiver ? 7

 Precisely ! 7

“ And that the Brandes instrument is constructed with the
correct scientific elements for a most able transformation into
audible sound ? ”’

““As you say, dear fellow! Brandes are thoughtful radio
builders and seventeen year’s intimate association with the elec-
trical impulse must have given them a lift above the others.”
« Well, that youngster of mine is pestering me for a loud-
speaker—I’1l see that it’s a Brandes.”

«J should! You have heard mine—ah! the Savoy Bands
coming through, Don’t give John any more whisky. He’ll
probably want us to fox-trot with him.”

“No sir! On the contrary, I am thinking of investing in 8
Brandes.”

MATCHED TONE HEADPHONES THE TABLE-TALKER THE BRANDOLA AUDIO TRANSFORMER
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BRANDES LIMITED

8md for particulars
f 296 Regent Strees W1

of our Dealers Service

EXPERTS IN RADIO ACOUSTICS SINCE 1908
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EFESCA

© What “H.L512” means.

‘“H” indicateshigh-frequen-y.
e . .
‘L” indicates low-frequency.

*H.L.” indica‘es a general-
purpose valve,

5" indicates filament
voltage.

“12” indicates current con-
sumption—"12 ampere.

All Burndept Super Valves
are identified by this simple
method.

The best dull-emitter
valves for 6-volt
accumulators

O those who wish to make full use
of a 6-volt accumulator while gain-

Fl lAMEN]- CONTROL Ting the advantages of a dull-emitter
valve, Burndept Super Valves “H.L.

%EH Efesgla Vernistat lprovx.des :l(ie n:l°§t | 512" and “H.512 " will make a special
elicate nlament control yet invented, and is { . :
particulerly . wsebol in | chrenite  requiing | appeal. Their filament current 1s from
individual cotlltrol of valves, where ﬁlﬂaiment 4 to 5 VOltS, the rate of consumption
temperature plays an important part in efficient I : : : :
reception. It is especially suitable for the control belng 12 G PErE. In conjunction WIth
of HF. and detector valves " a 6-volt accumulator they only require
e Vernistat absolute y sateguards valves fromaccidenta
burn outs, as three complete turns of the knob are the Same reSIStance as an ordmary bnpht
required to bring in or take out the whole resistance. valve. “H.LL512"1sa general-purpose
For Bright Emitter Valves, Resistance 5 ohms, 6/- ¢ 2 1 10h~
For Dull Emitter Valves, Resistance 30 ohms, 6/- }'alve H.5 ‘21 o s demgned{ for high
Ask your Wireless Dealer to show you the requency ampli cation and Or usc as a
Efesca Vernistat and the complete range of low-fy equency ampllﬁer ln reslstance-
capacity Loupled circuits.  The price
of each valve is 22/6.
Burndept Super Valves are guaranteed. Fit them
COMPONENTS ya for purer tone and better signal strength. Full
Write for Catalogue No. 559/6 particulars of the nine types will be sent on request.
describing all Efesca Components The Burndept range includes everything for radio
FALK, STAD?EIEASZLI:NONE Co., Lti., reception from componentsto completeinstallations.
Efesca Electrical Works,
£3-92, Farringdon Rd., London, E.C.1, l ' I
& at Glnszow,Mnnchester &anmncham ', B R N D E p
Ll; Trans- Anh-qapl::cxty Sgun;c Law
ormer switch. ondenser.
B Type “C.” | . YY), /m/
B i RELESS LIMITED)
HEAD OFFICE:

i\ Aldine House, Bedford Street, Strand, London, W.C.
1 Telephone: Gerrard Y072, Telegrams : Burndept, Westrand, Loudon,
| Branches and Agents Everywhere.
NEW SUBSIDIARY COMPANY:

; §i Burndept Wirelgs; (VDiu_blin)WLtd., 17, Dawson St., Dllk‘jl!.

A2 Mention of * The Wirciess World,” when writing 1o advertisers, will ensure prompt altention. 28
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TONE CORRECTION IN L.F. AMPLIFIERS.

Introducing Controlled Distortion to Correct<loud=speaker Defects.

/
By H. LLOYD, M.Eng.

Reproduction,’’* the writer discussed some of the

problems encountered in attempting to obtain a more
life-like reception of broadcast programmes. This has
elicited a number of enquiries for further practical in-
formation, and it is the purpose of these notes to describe
in greater detail some of the principles to which only a
brief reference was then made. ,

A large amount of the attention which is being given
to the improvement of broadcast reception is directed—
quite rightly—towards the hetterment of the audio-fre-
quency amplifier. Faithful reproduction, however, can-
not be assumed to follow automatically from distortion-
less amplification.  Indeed, if it could, most of the
problems of good reception would now l)e non-existent,
because the means of obtaining almost truly uniform
amplification are alread¥ at our (hsposal We can design
an amplifier capable of dealing impartially with all input
voltages within audible limits of frequency, and which
will behave in such a way that the relative magnitudes of
the applied voltages are prescrved in the output. But
when all this has been accomplished, the remaining trouble
1s that the head-telephone or the loud-speaker, as the case
may be, never behaves with the same consistency in its
duty of transforming the electrical energy into waves of
sound in the air. The intensity of the sound emitted by
a loud-speaker, when a note of frequency. sav, soo vibra-
tions per second, is made bhefore the broadcasting micro-
phone, is often forty or fifty times as great as it is when
a note is broadcast with the same original loudness. but
having a frequency several octaves lower.
occurs whether the two notes are played one after the

I[N a recent article entitled ‘¢ Realistic I:oud-speaker

. other, or simultaneously, and the result in either case is

a lack of proper halance in the reproduction.

Loud-speaker Distortion.

Faults of this nature in an amplifier can be attacked
at their source and removed, but when the loud-speaker is
the culprit, prevention seems impossible, and cure. or
at any rate partial cure, has therefore to be considered.
The usual method is to introduce into the music, during
the process of amplification. an appropriate amount of
distortion, and to adjust the degree and the nature of this
distortion so that it neutralises as nearly as possible the
irregularities in the response characteristic of the loud-
speaker or the telephone. Having done this, it can then
be said that for equal input voltages applied to the ampli-
fier, the loud-speaker will give out equal sound wave
amplitudes, irrespective of the frequencies of the musical
notes represented. As a simple case, imagine a loud-
speaker which gives out sound waves with a magnitude
that varies inversely as the frequency ; that is to say, that
if the frequency of the input to the loud-speaker is
doubled, whilst the magnitude remains unchanged, the

' The Wireless World, Oct. 14th, 1925,
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“This defect .

amplitude of the sound wave produced is halved. By
employing, in conjunction with this loud-speaker, an
amplifier which steps up the various impulses in direct pro-
portion to their frequencies, we have an arrangement
which behaves on the whole as though it were indepen-
dent of frequency. The same principle is made use of
in order to correct for mitrophone distortion in trans-
mission. One type of microphone widely used for broad-
casting has an inverse frequency characteristic, and this is
compensated for by using in conjunction with it an ampli-
fier having a factor directly proportional to the input
frequency. 'Thus the output from this amplifier is inde-
pendent of the frequency of the sounds picked up by the
microphone.  Unfortunately, the pitch-response curves
of loud-speakels do not obey such simple laws, and a
complete correction for their distortion is therefore not
so easy to accomplish, but the addition of suitable acces-
sories to the low-frequency amplifier of the receiving set
can be made to yield a marked improvement in repro-
duction.

’ Resistance-coupled Amplifiers.

Transformer-coupled and choke-coupled amplifiers do
not lend themselves to the application of these correcting
devices, but now that valves
having a high amplification
factor and low filament con-
sumption are available, there
is no longer any excuse for
condenming resistance capa-
city coupling on grounds of
relative inefficiency.  The
great advantage of the re-
sistance - coupled  amplifier
for audio-frequencies is that
its performance can be pre-
dicted with accuracy by very
simple calculations, based on
the valve characteristics, and, moreover, such an amphﬁer
can be fitted with tone-adjusting circuits to produce pre-
determined effects upon its output.

Fig. 1 represents one stage of a resistance-coupled
amplifier. 'The alternating voltage to be amplified is
applied to the grid of the \alve on a base line fixed by
the E.M.F. of the b'lttery C.

If the Lattery T, is driving a current I, around the
anode circuit of the valve, there will be across the anode
resistance R a voltage drop of I;R. The actual anode
potential E, of the valve will therefore be less than the
battery voltage E; by an amount equal to I,R; z.e. :—

Ep = Fp =R o (1)

If E,; is raised, due to the appllmtlon of a posttwe
half-wave of input voltage, I, will increase, and E, will
therefore be reduced.  The extent of this variation of
E, will depend upon the constants of the valve, and also

A 25
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Fig. 1 —Slngle—stage resist-
ance-coupled ampllﬂer.

—— @A+ @ SeeEege—tw. G  Gimmtramme - ee

L



12

Tone Correction in L.F. Amplifiers.—

upon the magnitude of the resistance R, according to the

equation :—

S

R+ R,

The amplified voltage-change I, is then passed on

through the medium of a suitable coupling condenser to

the grid of the next valve in the amplifier.

o ©000000000000000 (2)

¥, =

Amplifier Characteristics.

A graphical illustration of this process is very helpful,
and for this purpose all that is required is a set of
characteristics of the valve to be employed. The most
convenient way of plotting the curves for this particular
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Fig. 2.—Curves indicating the performance of a resistance-coupled

amplifier.
purpose is shown in- Iig. 2, where each curve represents
the variation of I, with actual anode potential, the grid
potential remaining fixed at a definite value. Fig. 2
represents the characteristics taken for a valve of the two-
volt dull emitter class. From this diagram we can read
off the amplification that will be obtained when using
a given resistance in the anode circuit, and a given value
of high-tension battery voltage. The correct grid-bias to
use under these conditions can be decided immediately,
and also the maximum input voltage the valve will handle
without producing distortion.

Let us suppose that we in-
tend to use a valve having
curves like Fig. 2, with a
high-tension battery of rzo
volts and an anode circuit
resistance of 50,000 ohms.

Equation (1) can De
written in the form :—

E, r\ E, = I.

T
1
]
1
1
!
e
T This equation represents
a straight line making inter-
cepts on the axes equal to
Ey and E3/R respectively.

Fig. 3.—Capacaty C con-

nected in parallel with R

to reduce the impedance at
high frequencles.

A 26
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This line is shown by AB in Fig. 2. The point B is
the battery voltage of 120, and A is at E4/R, which in

this case is ———— = 2.4 milliamperes.
50,000

The successive curves of this diagram are seen to corre-
spond to grid potentials rising in equal increments, viz.,
2.3 volts. For distortionless amplification, any change
in grid voltage must produce a proportionate change in the
anode potential, and this condition is being fulfilled when
the intercepts on the line AB letween successive curves
on the diagram are cqual. Measurement on the diagram
shows that this desired proportionality ceases to be main-
tained whenever the grid acquires a positive potential,
thus fixing one of the limits to the range over which the
grid may be permitted to be carried. * The othér limit is
represented by the point B, but it is not usually desirable
to approach too near to this end of the range, because of
the changes which take place in the valve impedance in
this region. The correct grid bias to use then for most
purpeses will be found by taking a point on AB about
two-thirds of the way from B to P, and estimating the

50000 e
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Fig. 4.—Impedance curves for the arrangement shown in Fig, 3,

with the series resistance omitted.
grid voltage to which a characteristic curve passing
through this point would correspond. On Fig. 2, a grid
voltage of aliout — 4, as shown by the position Q, will
be about right.

Acjusted according to this plan, an amplifier will be
equally effective over the whole audible range, but for the
purpose of correcting in some measure the irregularities of
the loud-speaker or telephone, we wish to know how to
introduce just the right kind and the appropriate amount
of distortion into the current operating the reproducing
device. Equation (2) does not contain any term involv-
ing frequency. The anode resistance is assumed to
possess negligible reactance, and so far as audio-frequen-
cies are concerned, the inter-electrode capacities of the
valve can also be ignored. If, however, the anode circuit
possesses inductance or capacity, or both, in addition to
resistance, equation (2) becomes :—

VR* 4+ X°?

V(R + Rp)* +X2

Ey = puoby

32
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Tone Correction in L.F. Amplifiers.—

and the amplification is no longer independent of the
frequency. By making the anode circuit suitably reactive,
its impedance can be caused to be quite low at those fre-
quencies to which the loud-speaker responds with undue
strength. These notes will then be relatively weaker when

T T
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Fig. 5.—Impedance curves, showing the effect of inductive
reactance in the anode circuit.

they reach the loud-speaker, and the reproduction will b
improved as regards tonal balance.

If condensive reactance is emploved, the capacity must
be connected in parallel with the unode resistance, as in
Fig. 3; if it were put in series. the high-tension supply
would be interrupted. The cffect of shunting an anede
resistance of 30,000 ohms with condensers of various
capacities 1s indicated in I'ig. 4. 'The impedance of the
anode circnit begins to fall off quite rapidly at a fre-
quency depending upon the size of the condenser, until
at the highest audible frequencies the impedance is almost
—

g et

Fig. 7.—Circuit for sup-

Fig. 6.—Practical method pressing frequencies in the
of introducing inductive middle register of the
reactance. musical scale.

negligible. Since the amplification depends upon this
value of the anode circuit impedance, the high-pitched
sounds will no longer be amplified so much, and the
lower notes of the musical scale will gain preponderance.
Such a circuit as this will tend to correct the reproduction

2
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of a loud-speaker very sensitive to the high frequencies,
but only feebly responsive to low notes. If the cut-off
of such a circuit proves too sharp, the slope of the im-
pedance curve can be reduced by putting in series with
the condenser a resistance. A variable resistance ' of
1c,000 ohms maximum value is satisfactory for most
purposes.

h Band Filters.

Fig. 5 shows the effect of inductive reactance in the
anode circuit.  This kind of correction circuit is not
usually required with loud-speakers of the types at
present prevailing, because it has the effect of cutting
slown the amplification at the lower end of the scale of
frequencies. It produces an effect somewhat similar to
that noticed when intervalve transformers having an in-
sufficient primary impedance are used in an amplifier.

The method of application of this circuit to a resist-
ance-coupled amplifier is of interest, however, for ex-
perimental purposes when using certain types of loud-

50000 —T ]]rll T

il

:

:

IMPEDANCE - OHMS

N

20000

ANODE CIRCUIT

1C000F

|
10000

FREQUENCY

1ig. 8.—Curves for the circuit of Fig. 7 with different
values of R;.

speaker. The reactance should not in this case be shunted
across the anode resistance, as the mean anode potential
of the valve would be raised, and its operating character-
istic altered. A more convenient and satisfactory method
is to connect it in the manner shown in Fig. 6. Elec-
trically, this conncction s
practically equivalent to put-
ting the inductance in paral-
lel with the anode resistance.
because the impedance of
both the intervalve condenser
and the high-tension battery
are negligible compared with
that of the anode resistance
unit.  The curves shown in
Fig. 5 represent the im-
pedances obtained when a
low-resistance choke is used,
but here, again, if the cut-
off ¢ffect occurs ton suddenly

Fig.

9. — Connections  of
coupling condenser and leak
in resistancecoupled
amplifier.
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Tone Correction in L.F. Amplifiers,.—

on the frequency scale to produce the desired raising of
the general tone, a resistance may be inserted in series
with the inductance.

Most loud-speakers and telephones exhibit a decided
preference for the middle register of the musical scale
of frequencies. To effect a reduction in the amplitude
of these frequencies, whilst ailowing the very high and
the very low sounds to be magnified to the full extent,
the circuit shown in Fig. 7
may he applied to one or
more stages of the amplifier.
Impedance curves corre-
sponding to a few values of

Ry Eg C, I, and R, are given in
Fig. 8 From these it can
8o R be seen that, over a certam

range of frequencies, depend-
ing upon the proportions of
the circuit, the amplification
will Dbe very small. and
that by suitable adjustment of the correcting circuit this
range may be made to coincide with the band of fre-
quencies to which the loud-speaker is unduly responsive.
Several of these band filters may be used, tuned to the
same frequency or to different frequenCies, but they
should be applied to different stages of the amplifier to
obviate interaction between the circuits. The extent to
which the middle register is weakened depends upon the
resistance of the band filter circuit. and about 35.c00
ohms is a suitable maximum value for this. The induct-
ance should be air-cored for the best results, but quite
an effective choke can be made by fitting a winding of
spaced slab coils on to the core of a good make of inter-
valve transformer. As a rough guide. 6oo turns of wire
on such a core gave an inductance of about one henry.
The inductance for other sizes will vary approximately

Fig. 10.— Distribution of
E.M.F.s in the coupling
condenser and leak.

JANUARY G6th, r926.

largest size of wire which the core will accommodate
should be used, so as to keep the resistance of the choke
low. The most convenient type of condenser to use for
this circuit is the o.or mfd. ebonite dielectric variable
condenser from certain obsolete marine receivers. Such
a condenser, in conjunction with three or four fixed con-
densers of the same capacity, gives a useful range of
adjustments when used with a one-henry choke.  The
frequency corresponding to the minimum amplification of

01

|

T€g ovoLTs

0035

ANCCE CURRENT - A!APERES

ANODE POTENTIAL — VOLTS

Fig. 12.—Curves indicating the performance of an L.S.5A
vaive as a power converter.
such a valve circuit as Fig. 7 is given approximately by
the equation :(—
1,000

2y CL,

where T. is in henries, and C in microfarads. The use
of a variable condenser in this circuit is very desirable,
as it is then much more easy to make exact adjustments.

with the square of the number of turns of wire. The Listening to the sounds from the loud-speaker or tele-
SCREEN T0
=L.T.
+H.T. +HT. +HT +H.T +H.T.
-4
w
b4
<
w
o
74
o
3
o
-
-LT

Fig. 11.—Connections of a practical amplifter equipped with tone correcting devices.
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Tone Correction in L.F. Amplifiers.— -

phones whilst slowly changing the condenser value, one
notices a region where the character of the sound changes
quitc definitely from nasal to muffled.  The correct
adjustment of the circuit lies within this region.

The foregoing matter applies to individual stages of
resistance  amplification. A multi-valve  resistance-
capacity amplifier consists of a number of these stages
coupled together in cascade by means of condensers. ‘The
coupling condenser is connected as shown in Fig. g. so
that the changes of anode potential of the first valve are
communicated to the grid of the second valve.  The con-
denser must be large enough to offer a negligible impe-
dance to the lowest frequency likely to he dealt with,
and the minimum capacity necessary o satisfy this con-
dition can be found as follows :—

Fig. 1o shows a simplified diagram of the circuit of
the previous figure, and cquivalent to it so far as alter-
nating voltages are concerned. The grid-filament capa-
city of the second valve has been neglected, since the
amplifier is for audio-frequencies. Also the resistance
of the grid-filament space is assumed to be infinite com-
pared with the grid-leak resistance R,. This assumption
will be justified so long as the grid bias is correct and
the valve not overloaded. The values of E, and I, are
then connected by the equation :—

Ky vV oCHR,0*C?~1)
1 R,20?C* +1

It will he found, by substituting numerical values in
this expression. that a condenser of o.1 mfd. will make
E,/E, somcthing over go per cent. for frequencies as
low as 20, when a grid Jeak of o.5 megohm is used, so
that a larger capacity is unnecessary, except in such
special cases as when a choke is substituted for the grid
leak for the purpose of raising the tone of the amplifier.
When this is done, the coupling capacity should be in-
creased to 1 or 2 microfuarads,

The diagram of a complete amplifier built on these
lines is given in Kig. 11. It is shown connected for
wireless reception to a D.E.Q. detector valve with re-
action and anode rectification.  The first anode resistance
is tapped as a potential divider for controlling the input
to the amplifier. The first valve grid circuit contains a
tone raiser, and its plate circuit a band filter. 'The anode

Protection of Trade Name.

Messrs. Brown Brothers, Ltd., the well-
known wholesale niotor and radio manu- TRADE
facturers, recently figured in an interest- i
ing High Court case before Mr. Justice
Romer. Messrs. Brown Brothers applied
for an injunction restraining Mr. Thomas
William Bell and Mr. Alfred Pugh, of

NOTES.

(1914), Ltd., in placing A.J.S. accumu-
lators on the market.
battery is a printed label of the luggage

Wireless . :
World -

- 15

circuit of the second valve is shunted by condensers, for
tone lowering, and the third valve is arranged as a second
band filter. The grid leak ot the fourth valve is tapped
for volume control, and for the last stage three power
valves are available.  Wide volume control is desirable,
Lecause the overall sensitiveness of the amplifier is
changed considerably by -the adjustment of the tone bias-
ing circuits, and it is only by maintaining the loudness
level reasonably constant that the effect of alterations in
the tone of reproduction can he judged with fairness.
The Ideal Loud-speaker.

The output transformer was described in the article to
which reference was made at the heginning of these notes.
The processes taking place in the anode circuit of the
last stage of the amplitier are very ditficult to predict, on
aceount of the complicated electrical load offered by the
loud-speaker, and only bécome comparatively simple when
the moving-coil principle is used.  Practical results have
convinced ihe writer of the superiority of this principle
over many others, and in a future article it is hoped to
describe how the impedance of the output circuit of the
amplifier can be measured for different frequencies and
powers when one of these loudl-spéakers is being operated.
Suffice it to say here that the effective impedance of the
vutput transformer will vary between certain limits
according to the frequency and strength of the sounds.
The diagram Fig. 12 shows the characteristic curves for
a valve of the L.S.5A type. with lines drawn to indicate
the performance of the valve as a power converter. The
value of Ej is assumed to be 200 volts, with a negative
arid bias of 30 volts, the mean anode current, therefore,
being 24 milliamperes, as given by the point P.  The
lines AB and CD through this point represent the ex- -
tremes in the values of output impedance for all fre-
quencies and powers handled. The slopes of the lines
are given by the respective values of 1/Z. This gives
one an idea of the distortion to expect in this circuit,
and it will be seen that if the impedance variation is
very great, the musical balance will be upset. Lvery
change of impedance of the loud-speaker will be reflected
in the primary of the output transformer, and the de-
velopment of a constant impedance loud-speaker would
therefore enable much better reproduction to be obtained
from simple apparatus.

to a rveport by Mr. W. A. Brooke, wlho
has recently toured Canada and the
T.S. as sales director of the Ashley

i Wireless Telephone Co., 69, Renshaw
vl Street, Liverpool. Where prices ave .
reasonably competitive, says Mr. Brooke,
Canadians express a preference for
British apparatus.

cocoo

coneiloiannit

Attached to each

Liverpodl, from carrying on business as  tah type, which gives tactful instruc-
wireless dealers with the name of Brown  tions “to the purchaser regarding the An Exaggerated Report.
Brothers. His Lordship gvanted an in- pethods of treating an accumulator The Goswell Engineering Co., Ltd., 95-

junction, and also ordered that the de-

fendants should pay the plaintiffs the
cost of the action
coon

Verb. Sap. .

An accumulator left to the tender
mercies of a novice, however good his
intentions, may sometinmes suffer from a
lack of understanding. This fact has been
recognised by A. J. Stevens and Co.

6

during the early part of its life. . The
instructions, which apply with equal
force to every make. should certainly save
many accumulators from an early death.

Canadian Wireless Demands.

An approximate analysis of the avail-
able wireless apparatus in Canada shows
90 per cent., American and only ten pev
cent. British and Continental, accovding

T T T YT

98, White Lion Street, London, N.1, ad-
vise us that exaggerated veports appear
to nave spread concerning the fire which
recently took place at thetr new premises.
The fire was, in fact, confined to a heap
of rubbish; no stock or material was
damaged, nor was the factory routine
interfered with. No delay is taking place
in the delivery of *‘Quality Radio”
components.
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THESL valves are very similar in appearance to the
D.E.5 type of valve marketed by the General
Ilectric Co., L., the esseatial difference between the
D.E.5 and D.E.8 valves being that the latter consumes a
lilament heating current of o.12 ampere at 5.5 to 6 volts,
as compared with o.23 ampere at 5.5 volts for the D. 1.3
class of valve. The manufacturers claim that the operat-
ing characteristics are, apart from the different filament
rating, practically the same as those of the D.1.5 and
D.l5.5b.  If this be true, the D.E.8 should soon e a
popular valve.
The D.E.8 L.F.

This valve is rated by the
makers at 5.5 to O volts
o.12 ampere for the fila-
ment, maximun anode volt
age 100, amplification factor

7, and impedance 8,000
ohms.  ‘Pests made in our
usual  manner  gave  the

results shown in the accom-
panying table, from which it

will be seen that with the
anode  and  grid  voltages

chosen as representative of
actual working conditions,
the impedance of the speci-
mien tested varied bhetween
13.800 and g,000 ohms.
while the amplification factor
has an average value of 6.9.

When used with an anode
voltage of 120. the valve
wilt furnish sufficient power
to operate an average lowud-
speaker without overloading.
Used in a speech frequency

D.E.8. L.F. VALVE.
Filamant characieristte:, 5 vQlts 0.105 ampese, 5.5 volts 0.113 ampere.

6.0 volts 0.12 amp.re.

| Ano le current |

Actual unode Amplifica- Anode

Q’l(l)(l,?: a z\?,iﬁfrl(l current, ](;ir:(_l tion finp.dance.
Milliamperes, | Mitliamperes. - factor. Obius,
40 1.28 0
60 2.9 o
80 5.2 ! —4
100 .7 -6
123 10.2 i —8 9.300

Taken with 6 volts ou filament.
A 30

Grid currcnt s arts at about zero grid voits.

Osram B.E.8 L.F. and H.F. valves.
identified by the ridge on the side of the cap and by the letter
A’ marked on the top of the cap.

The D.E.8 L.F. and H.F. Valves.

amplificr, a coupling transformer of 4 or 6 to 1 may be
emploved with good results.  The valve is not suitable
for use in a resistance or choke-coupled amplifier because
of its low amplification factor, untess, of course, very
large amplitudes are being dealt with.

The D.E.8 H.F.

I'he makers rate the valve at 5.5 to 6 volts o.12 ampere
for the filament, 1zo anode volts. amplification factor
16, and impedance 23,000 ohms ; the ratio of amplifica-
tion factor to impedance is, therefore, not quite so goud
as for the LI valve. -t
was found that under work-
ing conditions the amplifica-
tion factor and impedance
averaged about 40,000 and
18 respectively, which s
quite good for a valve con-
suming a filament power of
only o.7 watt.

This valve is recommended
as a detector, when a trans-
former having a low ratio,

such as 2.5 to 1, can be
uscd. The valve is, how-
ever, specially produced

for resistance or choke
amplifiers, two such stages
giving a voltage magnifica-
tion of about 225.

The valve should not be
used in the last stage of a

speech  amplifier  for two
reasons. Tirst.  its  im-
pedance is too high, and,
The anode pin is easily se(‘ondly, it will only deal

effectively with a peak signal
voltage of about 3.
D.E.8. H.F. VALVE.

Filam ‘0t charact -ristics, 5 volts 0.105 ampere, 5.5 volts 0.112 ampere.
6.0 volts 0.12 amperc. )

Anode currend

Actual anode Anode

i 8 : Amplifica.
:\u(xlc | €8 D Y current, (il tinn luped ince,
Vol s volts, Milliamperes Bias. (s 7 1
Miltiunparss, | peres, act . Ghms,
61 0.87 [ 0.87 o ‘ 20, TR0,000
80 1.56 1.25 -1 18.1 40,000
100 245 135 o | 1m0 | 36400
120 3.52 1.66 -3 | 1n7 | 34,800
Taken with G volts on filament. Grid current starts at abut zero grid volts,

22
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Coils

' and

Condensers

)

HESE Coils are the most reasonably priced PROTECTED
plug-in coils on the market. They are neat in appearance,
and are exceptionally efticient in operation, the distributed
capacity and high frequency resistance having been reduced
to o minimum.

Coil No. Price. || Cuil No. Price. |
l 20 3/- | 75 3/-
. 25 3/- | 100 4/3
35 3/- } 150 46
40 3/- 200 5/-

45 (- I 250 5/6 [
50 3/- y 300 6'-
60 [ 3/- | 400 i 6/6

~ The Set, 20 to 430 inclusive, £2 10 0
(List value bought singly, £2 15 9)

Prices of larger coils on application.

J

Variable Condensers.

I' sclectivity and  sensitivity  are  desired in a

Receiver, low-loss condensers must he used. This
Condenser is really a low-loss model of the straight
line wavelength type, in which is incorporated a direct
reading vernier movement.  Compare the price with
thiat of any other precision condenser.

Publication No. 115 1s a 16-page
booklet containing much useful
information together with charts
and diazrams, which make it a
particularly interesting and useful
reference book for all interested in
the constructional side of Radio.

EALL LT Ly T Y 1%
L L

A.J. STEVENS & CO. (1914) LTD. | A.J. STEVENS & CO. (1914) LTD..
RADIO BRANCI, WOLVERHAMPTON. RADIO BRANCH, WOLVERHAMPTON.,

> rrset S > Frall - 5
Telephone: 1748 (7 lines).  ‘Telegrams @ Reception, Wolverhampton.* Please send Publication No. 115

Capacity. Price.

0002 8/6
.0003 9’6
.0005 10/6 ,
.001 l 13/6 |

London Showrooms: 122/124 Charing Cross Rd., BN A
London, W.C.2. Idress

‘Telephone : Regent 71612 Telegrams : ** Ajavessen, Westeent, London.™ B B2 TR

Glasgow Showrooms: 223, St. George's Road, Glasgow. :

Telepione : Douglas 2330, Telegrams @ ' Reception, Glasgow.” WAV, 6/1/26.
g WA
ISSULD BY THE PUBLICITY DEPT. ALS.

13 Advertisements for *“ The Wireless World * are only accepted from firms wne belicve ta be thovoughiv reliable. A3%
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Announcement.

THE
BIRMINGHAM SMALL ARMS COMPANY LTD,,
SMALL HEATH, BIRMINGHAM,

announce the formation of a new Company to be called

BS.A. RADIO LIMITED.

This Company has been formed to develop the sale of Radio

Broadcast Receiving Apparatus.

Under an agreement with the STANDARD TELEPHONES
AND CABLES LTD. (formerly Western Electric Company ILtd.),
who are already well known in the radio business, B.S.A.
Radio Ltd. have in preparation a range of apparatus which will
maintain the reputation which the Birmingham Small Arms
Company Ltd. already holds for high quality and consistent
reliability of its products. The combined resources of these two
Companies are such that the Trade is assured that the products
of B.S.A. Radio Ltd. will continue to occupy a foremost position

in radio development.

Issued by

The Birmingham Small Arms Company Limited
on behalf of

B.S.A. Radio Limited, Small Heath, Birmingham.

Mention of “ The Wireless World.” when writing o advertisers, will ensurc prompt alicntion.

29
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Announcement.

Srandard Telephones and Cables Limired

(formerly Western Electric Co. Ltd.) of Connaught House,
Aldwych, London, W.C.2, announce to the Trade that they have

entered into an agreement with

THE
BIRMINGHAM SMALL ARMS COMPANY LTD.

of Small Heath, Birmingham, whereby the products of the
former Company in connection with Radio Broadcast Receiving

Apparatus will be distributed by the two Companies in the future.

The cxtensive research and development departments which
were directly responsible for so many of the developments in the

Wireless Industry will now operate for both Companies.

With the manufacturing and distributing organizations of the
two Companies available to manufacture and market the present
and future developments the Trade can be assured of a progressive
policy and improved service resulting from the active support and

joint cfforts of the two organizations pursuing a common policy.

Issued by

Srandard Telephones and Cables Linmited

(formerly Western Electric Co. L.td.),
Connaught Ilouse, Aldwych, W.C.2.

Advertiscments for ** The Wircless World ” are only accepted prom firms we belicve to be thoroughly reliable.
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THE HAPPY FAMILY

Z7/1(’af’1‘onf’.

Here you see the Ediswan family of to-
day paying homage to the forefather of
all radio valves. They think the old chap
“too quaint for words” but are very
proud of him and of their direct descent
—because Dr. Fleming's original experi-
mzntal valve was born in the Ediswan
laboratories where all Ediswan valves
are born.

-~ : ! H
-\ | » | There is a decided affinity, a
i quite definite link between each
v AL =] Ediswan Receiving valve and
: ED|IAN > / | Ediswan Power valve. The
N | Receiving valves are supplied
either H.F. or L.F. and the best
Power valve to use is shown here.

The Valves to use.

Reccving. | Grnulifrer | Pover
AR 6 PV5
ARDE ’ 2 ‘ PV§¢
AR.06 3 PV8
Ediswan valves are With these groups and Ediswan H.T.
entirely British made. and LC.IT. Accumulators the ideal is
attained.

Wilt Improve
et

EDISWAN VALVES

THE EDISON SWAN ELECTRIC CO., LTD,, 123.5, QUEEN VICTORIA STREET, LONDON, E.C 4

162-94.

A3y Mentior. of ** The Wireless World,’? when swriting 1o advertiscrs, will ensure prompt attention,
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PARIS AERIAL DOWN.

During the heavy snowstorm which
swept Paris just before Christmas the
aerial of the Eiffel Tower station col-
lapsed. “The damage was repaired within
twenty-four hours.

0000
NEW BELGIAN BROADCASTING
STATION.

An agreement has been reached be-
tween Radio Belyiyue and the Royal
Zoological Society, Antwerp, whereby a
broadecasting station will be erccted at
the Antwerp Zoo.

According to the Daily Mail, it is
hoped that the station will be ready by
the end of February. In addition to
relaying from the Brussels station, it
will transmit #ts own progrimmes.

coo0o0
TACKLING EUROPEAN ETHER
PROBLEMS.
There ave growing indications that

Earope’s overciowded ether may shortly

undergo u sufficient clearance to make
listening  to Continental stations more
pleasurable than it is to-day. The

Courcil of the Tuternational Radiophone
Uuion at Geneva has approved of the new:
plan put forward at the Brussels Confere
ence for the redistribution of wavelengths
between European broadcasting stations,
0000
THE DUDDELL MEDAL,

The Physical Society of London has this
year awarded the Duddell Medal to Mr.
Albert Campbell, formerly of the National

Events of the Week in Brief Review.

Physical Laboratory. Mr. Campbell was
one of the first to introduce coils of small
self-capacity in wireless receivers,

The Duddell Medal is awarded annually
to those who have advanced the science
of physical measurements by inventing
instruments or parts of instrnments of
novel design.

0000

FAME FOR OLD ‘*W.W.” CONTR1BUTOR.

Mr. Douglas R. P. C(oats, a con-
tributor to The Wircless World in those
dim and distant days before the war, las
Just been voted the most popular broad-
cast announcer in Canada. Mr, Coats,
who is manager-announcer of CKY, the
stution of the Manitoba Telephone
System at Winnipeg, has been awarded
a silver cup in token of his popularity.
Many of the voters reside in the United
States.

~w00 )
TO FALL OR NOT TO FALL.

‘The Edinburgh Corporation is secking
powers to make by-laws which may affect
a namber of broadcast listeners.  For
the prevention of danger or obstruction
to persons nsing any street it is proposed
to forbid the erection of posts, tubes,
aertals, or any other apparatus in con-
nection with wireless telegraphy or tele-
phouy “stretched or placed on or over any
premises aad liable to fall on to any
street or public place.”

We can imagine hot disputes on whether
an aerial is ‘“liable to fall'’ or not.

THOSE LOUD LOUD-SPEAKERS.

Guildford tradesmen who have re-
sorted to the wily charms of the loud-
speaker to entice prospective customers
will probably have to direct their energy
into other channels in the near future.
The Guildford Town Council has asked
the Home Secretary whether he will con-
fivm a by-law regarding the use of wire-
less  loud-speakers  outside, business
premises for advertisement purposes.

0000

OPENING OF THE RUGBY STATION.

Very appropriately, on
Day, the

New Year's
LEmpire Wireless Station at

Rugby made its bow to the world. The
largest valve transmitter in existence,

Rugby has proved its ability to communi-
cate with all parts of the plobe. During
the tests, completed in December, excel-
lent signals were picked up in Australia,
New Zealand, Java, China, South Africa,
and Canada. \Without exception, all the
receiving stations commented favourably
upon the strength and quality of Rugby's
transmission,

The immediate tasks of the new station
are commercial and official. The ILeafield
Press transmissions have been taken over,
while long-distance code and ship work
are also being undertaken. All amatetrs
will watch Rugby’s performance with in-
terest doring 1926, particularly in vegard
to the telephony experiments which are
shortly to be made.

AMATEURS IN NAVAL WIRELESS TESTS.
stand, the vessel will endeavour to maintain short

H.M.S. Yarmouth, now on her way to Hong Kong.
-wave communication with ‘amateurs in this country.

Durlng the voyage, we under-
Co-operation between

Government services and wireless amatcurs has already proved successful in Amecrica.

A 35
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RADIO DINNER DANCE.

The festive season, now in fuil swing,
is the appropriate time for holding those
social events which strengthen the ties
of fellowship in club life. This has been
realised by 'The Wireless and Experi-
mental Association, who are giving a
Radic Dinner Dance at the Crown Hall,
Holborn Restaurant, on Saturday, Janu-

Wireless
Worlad

.
d =
FORTHCOMING EVENTS.

WEDNESDAY, JANUARY 6th.

Ingtitution of Electricul Engincers (Wire-
less Section).—-At 6 pan, (hght refresk.
ments at 5.30). At lhe [Institution,
Suvoy Place, W.C.2. [Lecture with
Demonstration: " Frequrney Variations
in Therminnic Generalors.”

Burnsley and District Wireless Associntion,
At pm. At 22, Muarket Stree!

JANUARY 6th, 1926.

years. During the year 1923 the number
of sets installed on farms amounted to
145,000 ; during 1924, 365,000, and in 1925
550,000. The State of Illinois heads the

" list.

0000

BRITISH INDUSTRIES FAIR.

ary 16th.  Captain P. P. Lckersicy has
kindly consented to take the chair, and
amonyg the prominent personalities who
will grace the assembly will be John
Henvy, Esq.

The dinuer will begin at 7.20 sharp,
dancing begiming at 9.20 and continu-
ing until midnight.  Dinner and dance
tickets are 10<. 6d. each; for the dance
only, 4s.  They are obtainable. together
with fuller particnlars, from Mr. A. W.
Kuight, 167, Rye Lane, Peckham, S.E.5.

Institution

6 p.m. (light

Lecture: ' Past,
Developments in

wmental  Work.

Physics

.lu‘('tph'an on Low Wares,
THURSDAY, JANUARY 1ith,
of Electrical
refreskmeats at 5.30).
At the Institution, Savoy Place, W.C.2.
Present and Future
Wircless Telephony.”
By Captain ', P. Eckersley.
FRIDAY, JANUARY S8th.
Shefiicld and  District
At 7.30 p.n. At the Dept, of Applied
Science, St. (eorge’s Square.
£3)
Capucity and Inductance.
Levds KRadio Society—:At 8 pm. In the
Laboratory,
Lecture: “Eleetro Maynctic Induetion ™

Rapid progress is being made with the
organisation of *he  British  Industries
Fair, at which, it is understood, a num-
ber of leading wireless manufacturers will
be represented.  The Fair opens next
month concuwrrently in London and Bir-
wmingham,

The London eveut will take place at
the White City, where most of the avail-
able space has alveady been booked. In
Birmingham the exhibition will be staged
at Castle Bromwich,

Engincers,— At

Hireless Society.—
Erperi-
Heasurcuent o}

Leeds U miversity.
0000

0000 (Hilustrated). By Mr. S. Edwles, M.t
(Cambd.). (Admission frec lr_uR f;rkrl MORAL BROADCASTING.
D BOOK from  Hon. Seccretury, 6, oberls ) )
BROAI?CASTH?P(;A?)I; THE Avenue). A movement to establish high moral

In spite of predictions that the advent
of broadcasting wonld seriously affect the
sale of books, publishers’ records show
that in 1925 more books were published
than in any previous year.

ing Company).
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WIRELESS ON AMERICAN FARMS.

At the lItopal

MONDAY, JANUARY 1ith.

Swansea Radio Soriety.—General Talk by
Mr. Jenkins (of the British Broudeast

WEDNESDAY, JANUARY 13th.

Radia Socicty of Great Britain.—Injormal
Heeting.—At 6 p.m, ¢
o} Electrical Engincers, Suroy Place,

THURSDAY, JANUARY 1ith.

Tiverpuol Wircless Society.—.4t 7.30 p.m.
Tustitution,

standards in the conduct of broadcasting
is being set afoot by the Chicago Broad-
casters” Association. A code of ethics has
been prepared, says the Scientific Ameri-
can. based on the principle that broad-
casting is a public service. One of the
principal clauses in the code runs: * To
vealise that a broadcasting station is
ambitious to succeed, but that it is first

At the Institution

Lecture:

The American farmer’s appreciation A ading.” B Prof. E. W. Murchaut, an ethical enterprise and wishes no suc-
of broadcasting is shown by statistics D.Se., MLEE. (President). cess that is not 'fou‘r}ded on the highest
prepared In regard to the last three ... justice and morality.

»

THE PROPOSED WIRELESS INSTITUTE.

Many readers will be interested in the statement, printed below, which has been issued by the Wireless

Seclion of the Institution of Electrical Engineers.

The opinion is advanced that the interests of

qualified professional wireless engineers are best served by the present Institution.

T HE Committee of the Wireless Section of the Institution
of Electrical Engineers has further carvefully considered
the proposal for a new Institute of Wircless Engineers

and is definitely of the opinion that the interests of qualified
professional wireless engineers are best served by the Institution
of Electrical Engineers. The Wireless Section of the Institution
has already deprecated the formation of a new Institute of Wire-
less Engineers, and feels confident that it is unnecessary and
will not be supported by representative and qualified professional
wireless engineers.

The Institution of Electrical Engineers has already explained
that an engineer with adequate wireless qualifications can become
a Corporate Member of the Institution, and that other wireless
engineers not reaching that standard are eligible as graduates,
and as such can attend all meetings of the Wireless Section as
well as those of the Institution.

The Committee have taken into consideration the suggestions
arising out of the previous correspondence on this subject which
appeared in the Press, and with a view to improving and extend-
ing the activities of the Wireless Section, and making it more
definitely representative of professional wireless engineers, the
Committee submitted the following recommendations which have
been approved by thes Conncil of the Institution :—

{1) While it is essential that the standard of qualifications for
membership of the Institution should be maintained, more
opportunity is to be affurded to the physicist engaged in wire-
less work to hecome a member of the Institution.

Applications for membership of the Institution based upon the
usual general scientific training and wireless professional qualifi-
cations to he referred hy the Secrvetary to a Wireless Section
Membership Sub-Committee which will make reports and vre-
commendations for the guidance of the Membership Committee
of the Conncil.

(2) The qualifications for membership of the Wireless Section
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to remain as at present, viz.: “that lhe is a member of the
Institution and is actively engaged in the study, design, manu-
facture, or opevation of Wireless or High Frequency Engincering
Apparatus,” and the Wireless Section Membership Sub-Commit-
tee to scrutinise all new applications for membership of the
Wireless Section and decide who shall be admitted to it.

The Sub-Committee to be authorised to call for full parti-
culars as to the nature of the study undertaken by an applicant
ov for particulars of his work in design, manufacture, or opera-
tion in order to satisfy themselves that the applicant is properly
gualified in Wireless Engineering.

(3) The fact te be emphasised and more widely published that
the mectings of the Wireless Section are open to all members
of the Institution.

(4) Tha Wireless Section Committee to get into direct touch
with the local centre committees fur the purpose of ascertaining
the possibility of—

{a) Starting local wireless sections.

(0) Stimulating efforts to produce local wireless papers.

(¢) Suggesting the reading of available suitable papers, or
giving of lectures. at local centres.

(5) Euach local wireless section, when properly constituted, to
be entitled to elect or nominate one wireless member to the
Wireless Section Comimittee. For this purpose a local wireless
section shall consist of at Jeast 15 members, who must already
be members of the main Wireless Section,

(6) The papers and the discussions of the Wireless Section
and other wireless papers, in addition to appearing in the Journal
of the Institution, to be issued separately in the form of
“ Proceedings of the Wireless Section.”

(7) The Chairman of the Wireless Committee to be an ex-
officio member of Couneil, in the same way as are the chair-
men of local centres. as soon as the necessary alterations to the
bye-laws can be made, but in the meantime he will be invited
to attend all meetings of the Council.
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PHOTOELECTRIC VALVES,

A New Development of the Thermionic Valve.
Bv A. DINSDALE.

OR some years it has been known to scientists that
when a ray of light falls upon certain metals,

notably those of the so-called alkali group, such as.,

sodium and potassium. electrons are emitted.  Such an
electron stream, as those readers will know whe have
some technical knowledge of the internal action
of valves, constitutes an elcetric current, and
the phenomenon has been termed the *“ photo-
electric effect.””

On account of the minuteness of the current
produced, this photoelcctric effect has remained
more or less a scientilic curjosity, rarely made
use of outside the laboratory, until the develop-
ment of thermionic valves permitted the amplifi-
cation of the current to such an cxtent that it
“could be uscfully employed. . du Prell (Ann.
dler Physik, No. 3. 1923), G. Ferri¢ (Comptes
Rendus, November sth, 1923), and others
showed how photoelectric and other impulses
of similar dimensions could he magnified as
high as a million times by means of a single
valve.

Commercial Development.

For such work, however, eareful installa-
tion, and even special valves are necessary for
best results, and in order to simplify the opera-
tion and adapt the photoclectric cell for use by
untrained operators. V. K. Zworvkin, of the
Research  Department. Westinghouse  Electrie
Co., East Pittshurg, Pa., has developed the
special device shown in the accompanying
illustration.

The type of deviee illustrated consists simply
of an ordinary three clectrode valve with a
photoclectric cell included within the glass bulb,
but in another type deseribed by Mr. Zworykin.
a four-electrade valve is emploved. In hoth
types the filament is of the oxide-coated dull
emitter variety, operated at a temperature so
low that there is no visible glow. This feature
is nccessary on account of the close proximity of the
sensitive photoelectric cell.

valve,

Constructional Details
and Circuits.

SENSITIVE COATING

In the three-clectrode in-
strument, the filament s
surrounded by the usual form
of grid and plate. The in-
side of the upper or spheric-
ally shaped part of the bulb
is coated with photoelectric
substance  (in  this  case
potassium hydroxide), and
the coating is connected, in
side the bulb, to the grid.

LOCAL
CIRCUIT

Circuit connections for in-

dicating cbanges in the
light lmensltyl;alllng on the
cell.

The photoelectric
showing the
active coating on the
inside of the bulb and
the electron collecting
wire ring mounted on
the plate of the valve

In the centre of the top part of the tube can be scen a
wire “ electron. collector.”  ‘T'his is connected to the
plate. The collector and the metallic coating constitute
the photoelectric cell, and it is carefully shielded from the
lower or valve portion of the tube, so that there shall
be no possibility of light from the filament fall-
ing upon the scnsitive coating.

In the four-electrode type, the filament is
surrounded by an open mesh grid, which is in turn
surrounded by a fine mesh grid, and the whole
group is enclosed by the plate. The two grids
and the plate are co-axial. Tn this case it is
the second or fine mesh grid which is in elec-
trical contact with the metallic coating, the
plate being in contact with the collector, as
before.

Current Output.

Mr. Zworykin describes several methods of
connection  which are possible, the simplest
being that used in conjunction with the three.
clectrode instrument, and shown diagrammatic-
ally in the figure. A grid resistance of high
value (10 to 15 megohms) is connected between
the grid and the negative terminal of the grid
biasing battery, which is also of high value
{30 to 45 volts).  The value of the H.'I', ap-
plied to the plate of this particular valve is
between go an 150 volts, and a relay is in-
cluded in the plate circuit, this latter for the
operation of external circuits.

Under the above conditions, with carcfully
adjusted potentials and with the photoclectric
cell in darkness, the-highly negatively charged
P gricd blocks the flow of electrons from the fila.
ment to the plate, and hence no current will flow
in the external plate circuit.

If, now, a ray of light falls upon the sensi-
tive coating of the photoclectric cell, a stream
of photo-electrons will flow from the coating
to the collector.  Since the coating is in elec-
trical contact with the grid. this clectron | flow  will
discharge the grid, 7.c., draw current from it. This
flow of current from the grid to the plate will produce a
voltage drop across the grid resistance which will lower
the potential of the grid. This will upset the careful
balance of the circuit, stop the blocking action of the grid.
and permit an electron flow from the filament to the plate.
‘The amount of current which’ will flow in the external
plate circuit depends upon the rate of discharge of photo-
electrons, 7.e., the degree of illumination of the photo-
clectric cell, and the extent of the negative charge receiver]
by the grid through the resistance.

With such an arangement, using a hard valve, an out-
put of the order of onec milliampere can be obtained.
For higher outputs, Mr. Zworykin uscs the four-electrode
typc of valve, using the first grid as an anode with a
A 37
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Photoelectric Valves.— - ] .
low potential (about 3o volts positive). The second grid
and plate are connected as Lefore. By a proper choice
of spacing between electrodes and grid mesh, it is pos-
sible to obtain a good relationship between the degree
of illumination and current output within certain limits.
A continuous output of five milliamperes has been
obtained, the limiting factor Deing the heat developed
within the photoelectric cell. Since alkali metals are
highly volatile, overheating of the cell distills the metallic
coating on the transparent and insulating parts. It is
stated, however, that this can be remedied to a great
extent by improved construction.

The photoelectric cell, of course, has a time lag,
which, in the case of one tube made as described above,
was of the order of one ten-thousandth of a second, by
calculation, and this was verified experimentally up to a
frequency of 3,000 cycles. Mr. Zworykin states that
this value can be considerably reduced by diminishing the
capacity of the second grid and increasing the voltage
factor on the first grid.

Practical Applications.

As described ahove, the Zworykin tube operates as a
light detector, but, by reversing connections. it can be
'made ta opcrate in the reverse manner, so that, with 2
steady light falling upon the photoelectric cell, no current
flows in the external plate circuit. When adjusted in such
a manner, the slightest variation in light value will upset
the balance of the circuit and allow plate current to flow.

The new tube was demonstrated to the public in Octo-
ber, at the New York Electrical Show, held in Grand
Central Palace, the particular application in this case
being as a smoke detector. The tube was set up in a
suitable position so that a beam of light fell on the cell
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from a projector situated some distance away. In the
plate circuit of the tube was connected.an ordinary 150
ohm telegraph relay, the contacts of which closed an
alarmt circuit.  Under the conditions of the demonstra-
tion, anything which came between the beam of light and!
the cell caused the device to function, closed the relay
contacts, and sounded the alarm. So sensitive was the
apparatus, in fact, that a whisp of cigarette smoke, pass-
ing across the light beam, caused sufficient shadow to
fall on the photoelectric cell to trigger off the alarm.
This demonstration proved conclusively that the apparatus
is vely suitable for use as an automatic fire alarm in
unattended buildings, warchouses, etc. The device
worked equally well with either artificial light or reflected
daylight, .

In addition, this new invention can be used in con-
nection with variations of light intensity for any pur-
pose, such as the exact scientific matching of colours, the
detection of flaws in tinplate and textiles, the switching
on of street lights at sunset and extinguishing them at
dawn, and for innumerable other applications.

Tn the latest and most improveg Zworykin tubes. the
time lag has heen reduced to the order of one one-
hundred-thousandth part of a second, a reaction so in-
credibly rapid that new and important possibilities imme-
diately become apparent in the direction of the trans-
mission of photographs and even moving pictures by~
wireless. This is so because. when incorporated in a
suitable circuit. the device will send out radio impulses
of any desired frequency in irect proportion to the
amount of light falling upon the photoelectric cell.

Another suggested application of the invention is in
connection with an entirely new tvpe of microphone for
hroadeasting purposes, which would respond cqually to
all frequencies.

. FRENCH TIME SIGNALS. \

From January 1st, 1926, the time signals from the Eiffel
Tower (FL), and Bordeaux, Lafayette (L.Y) were altered to
the times given in the table below :—

No.| GM.T. Signal. Station. | Wavelength,
- i
1| 0800 International and Rhyth-
mic Signals FL 2650 spark.
2| 0800 Do. do. LY 18800 C.W.
3 0930 International ........ FL 2650 spark.
4| 2000 International and Rhyth-
mic Signals ........ LY 18900 C.\W.
5 2245 Old Semi - Automatic
' Signall S L 2650 spark.

Lyons (YN) will no longer trunsmit time signals.

This series will continue in force for four months, after which
it is probable that No. 3 may be withdrawn and No. §
replaced by an issue of the International and Rhythmic Signals
from.FL simultaneously with LY at 2000 G.M.T. By thn
time it is anticipated that the spark transmissions from FL will
be replaced by modulated C.W.

‘The signals in issunes Nos. 1 and 4 are as follow :—

(a) Preliminary signal. .

{b) Times of issue of rhythmic signal of the previous day as
determined by the Bureau International de I’Henre, Paris,

(e) Commencing at 7h. 5Tin. 56s., the International Signal as
hitherto, except that the three dashes which have constituted
the time signal are to be replaced by six dots, commencing at
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the seconds 55.0, 56.0, 57.0. 58.0, 59.0, 60.0, and lasting each

about 0.2 second.
{(d) Commencing at 8h. Im. 0s., a wew rhythmic issne of
306 signals, falling as follows :
1m. Os., 1st dash followed by 60 dots.

2m. Os., 62nd ,, o 50 00
3m, 0s., 123rd ., » e
4m. 0s., 184th , 0o 0o 0o
5m. 0s., 245th ., o0 o
6m. Os., 306th ,,

The commencements of all these signals are to be evenly
spaced ; the commencements of the dashes are intended to fall
precisely at the commencements of the seconds of mean time,
and they will be each about one half-second in duration; the
dots will be abont one-fifth of a second in duration.

Issnes Nos. 2 and 3 will take the same form as hitherto,
and for ordinary users the only service withdrawn is the old
semi-antomatic service from FL at 1045 G.M.F: .

In addition to the above. signals similar to No. 1 will be
made at 0800 and 2000 G.M.T. simultaneously from FL and
LY, on 32 metres and 75 metres, during the four months proba-
tionary period. After that period it is probable that one of
these wavelengths will be suppressed and the other permanently
retained. The probationary period of four months is adopted for
the purpose of ascertaining how far the new issues meet both
general and scientific requirentents, and any communications on
the snbject -may be addressed to the Director, Bureau Inter-
national de UHeure, Observatpire National, Paris, or to the
President. Iniernational Time Commission, Royal Observatory,
Edinburgh.
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A Section Devoted to the Practical Assistance of the Beginner.

H.F. STABILITY.

There can be little doubt that the
most difficult problem confronting the
designer of « tuned H.IF. amplifier
intcnded to operate on the hroadeast
wavelengths is that of preventing
self-oscitlation. 1t has already heen
pointed out in these notes that, if the
aerial coupling is loosened sufficientl v
to be effective, cven a single amplify-
ing valve will oscillate when itx
anode cireuit is brought approximatelv
into tune.  Some artificial stabilising
device therefore becomes necessary :
of these, the so-called ** neutrodyne ™
and various damping methods  have
already been discussed.

There are several other alternatives
opent to the amateur constructor, one
of which is shown in Iig. 1, In
this case a looselv-coupled  H.I.
transformer with a tuned sccondary
winding is used between the H.T.
and detector valves. T the coupling
between these  two  windings s
gradually reduced, a point will he
reached  where the valve and its
associated cirenits will no longer tend
to oscillate, due to the fact that the
primary or anode circuit mav be said
to no longer form a part of the tuned
cireuit ; thus conditions necessary for

\

|
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1.—H.F. amplifier-detector
loose-coupled transformer.

FFig. with

self-osciliation no longer exist, It
is  obvious, however, that if the
coupling is reduced excessivelv, the

amount of energy handed on to the
succeeding valve will Le reduced to
such an extent that the overall ampli-
fication obtainable  will be small.
The hest results will be obtained when
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f"ig. 2.—Stable H.F. amplifier-detector.

the conpling is just weak enough to
prevent self-osciliation, but, unfor-
tunately, this adjustment will only
TCMAIN COTTCCt OVeTr 4 very  narrow
band ot wavelengths.,

The scheme has the advantage that
ordinary plug-in coils, in the usual
two-coil holder, may be used as a
transformer. The correct size for
the primary will best be found hy
experiment ;- this will generally have
a considerably smaller number of
turns than will the secondary.

An ingenious adaption of this prin-
ciple has been used in an American
receiver ; in this case the transformer
coupling shaft is connected to the
tuning condenser through a reduction
gear, in such i way that the coupling
will be approximately right for any
setting of the condenser.

In Fig. 2 is shown another and
obvious methodd of ensuring stability
in an H.F. amplifier. Here an

aperiodic and heavily-damped trans-
former is used to transfer energy from
the anode circuit of the first valve to
the grid of the second.  Both these
valves are functioning as high-
frequency amplifiers, and as in
neither case do we have a sequence
of tuned grid and plate circuits, there
will be no tendency towards self-
oscillation, provided that there is not
an excessive amount of magnetic
coupling between the coils.

The disadvantages of this arrange-
ment are that the amplification given
by the untuned stage is small, and
that it does not contribute anything
towards the overall selectivity of the
receiver.  This latter point may, to a
certain extent, be compensated for by

a  reduction of coupling between
acrial and grid coils, and general
attention to the selectivity of the
tuned circuirs, v

In the receiver shown, reaction
may  he introduced, if required,
between the anode circuit of the

detector valve and either the tuned
anade or grid coils.

0GoO0

“REFLEX »* ADJUSTMENTS.

Tt may sometimes happen that.
when the contact is remove(l from the
crystal detector in a reflex receiver,
an actual increase in signal strength
is noticeable. This is due to the fact
that Jdamping is reduced when the
crystal circuit is broken, and the
valve tends to approach more nearly
to the oscillation point, the whole re-
ceiver thus becoming more sensitive.
The valve itself will be rectifying
on  the “ hottom bend.””  Such
symptoms. of course, indicate a seri-
ous fault, as the set is obviously not
functioning as a dual amplifier.

The trouble may be due to an in-
sensitive crystal, or to incorrect
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values of high- and low-tension volt-
ages applied to the valve; in these
cases the remedy is obvious. Pos-
sibly the design of the high-fre-
quency coupling between the valve
and crystal is faulty; this is a very
fruitful source of trouble. Many of
the coupling devices suggested will
operate best with a detector of com-
paratively high resistance, such as the
perikon, or carborundum-steel com-
bination, and are hardly suitable for
the more popular galena crystals.

0000

THE MASTER-SWITCH.

It is generally admitted that the
life of bright emitter valves is con-
siderably reduced by the sudden ap-
plication of the full filament voltage,
and one is generally advised to turn
on the filament rheostat gradually.
If this precaution is to be observed.
the use of a ¢‘ master switch’’ to put
the set into operation is not permis-
sible, but a variable master resist-
ance, controlling all the valves, may
be used in its place.

Dull emitter valves, with filaments
working at low temperatures, prob-
ably do not call for this refinement.
and the use of a switch, inserted in
the positive I..T. lead, will be found
convenient, as, by its use, those with

[
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absolutely no technical knowledge
may be trusted to put the set into
operation. In the case of a multi-
valve receiver fitted with separate
filament controls, much tiresome turn-
ing of rheostat knobs will be avoided.
It should be remembered that the
manufacturers of certain types of
dry-Dbattery valves, consuming .06
ampere, recommend a gradual appli-
cation of filament current, so this
arrangement can hardly be recom-
mended where this particular class of
valve is used.

0000

COMMON FAULTS.

Experience shows that a very large
proportion of the faults which de-
velop in a valve receiver are to be
traced directly to the batteries, either
high or lew tension, but more often
to the former. Accordingly, when
trouble develops these should first of
all be suspected, and without doubt
the simplest method of ascertaining
whether this suspicion is justified or
not is the use of a suitable voltmeter,
which should be applied when the
batteries are actually  supplying
current ; ‘‘ open-circuit ’’ tests are of
little value; at any rate, in the case
of the I..T. accumulator. Dirty and
corrodded connections on this battery

DISSECTED DIAGRAMS.

JANUARY 6th, 1926.

often give rise to complete or inter-
mittent failure of signals.

Another most fruitful source of
trouble is found to lie in faulty or
loose contacts. These may be looked
for at various points, particularly in
the valve pins, which should be
scraped bright and slightly opened
out to ensure their fitting tightly into
their sockets. The same remarks
apply to the plugs of removable coils
and H.F. transformers. Flexible
wire connections to the moving
sockets of coil holders are an equally
prolific source of trouble.

Fven the best intervalve low-fre-
quency transformers are likely to
break down after a few months’ use,
and many cases of complete lack of
signals are found to be due to a
breakdown in the primary windings.
Incidentally, it is understood that im-
proved methods of manufacture are
now heing applied to these com-
ponents, so it is to be hoped that this
all-too-common trouble will soon be-
come less frequent.

No attempt has been made to
enumerate all the possible causes of
failure to obtain signals; the above-
mentioned faults are those which cx-
perience shows are most likely to
arise in dealing with a set properly
constructed with good components.

No. 13.—An Armstrong Super-regenerative Receiver.

For the benefil of readefs who find

series of skeiches showing how the complete circuils of typical wireless

difficully in reading circuil diagrams we are giving weekly a

receivers are buill up step

by step. The " super-regenerative’’ principle has great possibilities, particularly on the shorter
wavelengths.
Y Y
&= I— . nig
3 @
$ N
LT. | 5 LT,
-
WAAN———0 wan—=a A
L a ' .2 3

A tuned osclliatory circuit, connected

between grid and filament of a valve.

A short indoor aerial, or a frame, is

often used, partly to minimise the risk
of causing interference by radiation.
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A leaky-grid condenser is Inserted to

give rectification, and the long-wave

quenching coil, shunted by a fixed con-

denser, is connected in the low~potential
grid return lead.

The plate circuit is completed through a

reaction coll coupled (generally variably)

with the grid coil, the H.T. battery, and

the long~-wave relcﬂl)el:’ coil, in the order
stated.
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the life of the Yalve

The utility of this or any thermionic valve depends entirely
upon its treatment of the electronic flow. Positive efficiency
in clectronic emission is necessary for perfect control of sound
values over long distance.

The CLEARTRON-built anode—protected by patents pending—
develops a specially constructed path which promotes and
sustains greater and more uniform electronic flow. Actually,
CLEARTRON valves afford a forty to sixty per cent. increase
in electron output and consequently a definite superiority in
distance and volume.

b J
the Ironclad Guarantee cr., wi cri
invites the full confidence of the pur-

/ chaser,  He is definitely asstured of more / /
than ordinary satisfaction or instant /
replacement. CLEARTRON guarantees

greater distance, volume and purity, and Also  makers  of
keener selectivity. American type C.T.
Write for particulars and specifications of f:c'h”}“;tl e I'z::
the CLEARTRON Console Master Spealer, ¥

request. AH CLEAR-
CLEARTRON RADIO LIMITED

TRON  valves are
Dul! Emitter.
1 CHARING CROSS, LONDON
AND BIRMINGHAM

C.T.o8 and C.T.15

Also makers  of
American type C.T.
199 at 12/6. Full
technical data on
request. All CLEAR-
TRON valves are
Dull Emitter.

Phone : Regent 2231/2. ‘Grams : Cleariron, Westrand, Londosm.

CLEARTRON
BRITISH MADE

Awmerica’s Forcmast Valee made in Iiitain's Newest Fuctory.

Service Adverlising.

arc only accepted tron tirms we belicve 1o be thoroughly reliable. Agl
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FOR AMATEURS AND EXPERIMENTERS

, 1926

A volume of particular interest to every wireless enthusiast,
containing amongst a mass of other features the following
special items:

CALL SIGNS of ALL AMATEUR TRANSMITTING STATIONS
in Great Britain, France, Holland, Germany, Sweden, Finland,
Italy, Spain, South Africa, India, Australia, New Zealand, and
South America: REGULAR TRANSMISSIONS (Morse and
telephony): RECEIVER CIRCUITS (16 pa%:s of diagrams and
notes) : GLOSSARY OF TECHNICAL TERMS: CLASSIFIED
DIRECTORY OF MANUFACTURERS : VALVE DATA, USEFUL
TABLES, FORMULZE and INFORMATION on all subjects of
interest to AMATEURS

PRICE 2/6 net. BY POST 2/8}%

Obtainable from all booksellers or divect from the offices of
““The Wireless World," Dorset House, Tudor St.,London,E.C 4

suasEsvssassse’

This book should be
your wireless guide
and companion
throughout the next
twelve months.
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~-~A real Service

Please

use

this

'FORM

*¢ The Wireless World’’ can be
of real service to all readers.
NUMBERED ADDRESSES.

(1) The miscellancous advertisement
columns provide a convenient and profitable
way of buying, selling or exchanging wireless
apparatus. By means of Box Numbecrs
letters can be sent to ** The Wireless World **
office and forwarded to your own address.
A fce of 6d. covers this service.

DEPOSIT SYSTEM.

(2) Readers who do not wish to send

moncy to unknown persons may deal in

THERE are three ways in which

to Readers!---

perfect safety by availing themselves of our
special Deposit System. Full particulars
are given under the Miscellaneous
Advertisement Notices.

SALE OF UNLICENSED SETS.

(3) Special arrangements are also made
for the sale of rcaders’ home-constructed
unlicensed apparatus through the medium of
**The Wireless World,” which arranges all
details connected with royalties. See details
on First Miscellaneous Advertisement page.

Make use of this service. Write out
| your advertisement NOW, and post to

PREPAID ADVT. DEPT,, ** THE WIRELESS WORLD,” DORSET HOUSE, TCDOR ST., LONDON, E.C.4
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Mention of ““ The Wireless World,” when writing to advertisers. will ensure prompt attention.
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PIONEERS OF WIRELESS.

By ELLISON HAWKS, F.R.A.S.

Wireless
Worrld =

In this series of arlicles it is proposed lo oulline the developmen! of wireless science and fo describe
briefly the researches of men who have laid the foundations of our knowledge of magnetism and

electricity.

The series will conclude with a shorl accoun!l of the discoveries of contemporary workers

in the field of wireless science.

|.—William Gilbert.

HT story of the invention and development of a
practical system of communication without wires
is one of the most remarkable in the annals of

science.  Almost evervone knows that radio is not the
outcome of the work of any one man, as is sometimes
erroncously stated, but is the result of the labour of a
number of scientists.

There is no better method of following the progress
of any science than by studying the lives of these pioneers,
who marked out the trail across the unknown land. Tn
any stage play the characters make the show.  The
scenery and setting, whilst important, would be useless
without the human element. So it is with the story
of science—and morc par-
ticularly so, perhaps, with F AR e
wireless. By studying the
lives of those who devoted
themselves to the work., we
are better able to appreciate
how this great science has
been huilt up, and  this
knowledge helps us  to
realise the vast amount of
labour and rescarch that has
been  necessary  to  achieve
our present  results. 1t
helps us, also, to understand

something  of the funda-
mental physical laws  that

lie behind even the faintest
click of a Morse “dot’” or
‘““(dash’” heard in our re-
ceiver.

Difficulties of Pioneer
Research.

The discovery of wireless
came about by gradual
evolution. It was more
particularly the result of
the combined  cofforts  of
many eagev minds, who for
a hundred years had been
striving to grasp the prize
held out to them.  Success
was only made possible by
persistent  and  thoughtful
studv, by the conquest of

William Gilbert (1540-1603).

diificulties and by overcoming obstacles that were at
first regarded as insurmountable,  Attention to detail,
and more particularly patience and perseverance, were
also important qualifications of these early workers.
Fortunc did not [avour any one of them with chance
discoveries leading by a short-cut to such brilliant achieve-
ments as radiotelephony or super-regeneration.  Indeed,
developments have heen on lines clearly recognised in
every other field of scientific achievement,  Watt’s in-
vention of the separate condenser, which led to the
triumph of the steam c¢ngine, was no accident. It was
the outcome of close and continuous study ; the final step
in a long journey—a step that could never have heen
taken had not the road that
led to it been carefully and
thoughtfully traversed.
i Palissy’s  discovery of the
i process of enamelling
carthenware, Gottlich Daim-
ler’s internal combustion en-
gine, the Curies’ discovery
of radium, the Wrights’ first
aeroplane.  These and a
hundred other instances illus-
trate that steady and per-
sistent rescarch alone results
in the reward of discovery—
the right to universal recog-
nition as a benefactor to
mankind or the builder of a
new science.

————— — ——

1 Early Studies in
Magnetism.

As everyone knows. mag-
netism plays an all-iniportant
part in radio. Most of us
studied magnetism at school,
where we learned that there
are two kinds of magnets:
(1) the permanent magnet.
and (2) the electro-magnet.
A specimen of the former
may be bought at any toy-
shop, while the latter has a
wide application, being used

for many commercial pur-
poses, ranging from ringing
A 43
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a4 housebell to providing great motive power by means of
large electrie motors.  Permanent magnets were known in
olden davs, and were regarded as objects of curiosity by
the people of many nations. An iron ore, possessing the
peculiar property of attracting iron, and called the * lode-
stone,”” is mentioned g ancient Chinese records, and 1s
referred to by carly Greek and Roman writers.

No serious study of magnetism was made until the

time of (Queen Iilizabeth, however, when Dr. Gilbert in-
vestigated the subject and published his famous book.

William Gilbert (1540-1603), or Gilberd as he some-
times spelled his name, was the son of Hierom Gilberd,
a Suffolk gentleman and Recorder of Colchester. William
was born on May z2th. 1540, at Colchester, then a lish-
ing centre on the banks of the river Colne.  little is
known of his bovhood, but at 14 vears of age he entered
St. John’s College. Cambridge, and matriculated four
vears later.  He was clected a Fellow of his college on
March zist, 1561, and later became examiner in mathe-
matics. In 1564 he graduated M.A. and took his degree
of Doctor of Medicine in 1569, becoming a Senior of his
college on December zist, 1569. Having spent three
vears travelling through Europe, he took a house at St.
Peter’s Hill. London, and commenced to practice in 1573.
T'hree years later he became a Fellow of the College of
Physicians. of which Institution he became President in
1599. He was appointed physician to Queen I'lizabeth
in 1601, and to James I. on his accession, and thesc
appointments resulted in his attaining a consilderable
practice.

Deviations of the Compass.

(iilbert was not content to follow medicine only, how-
ever ; he was intensely interested in the magnet and in
clementary electricity, and spent his spare time in study-
ing these subjects.

At this time the behaviour of the magnet was some-
what of a mystery. Columbus and Cabot had noticed
that the compass needle did not always point directly to
true north. Robert Norman had discovered, too, that
the needle dipped and that the dip varied according to
the latitude. These phenomena were without explana-
tion, although many theories had been advanced to
account for them. Some thought the Pole Star acted as
an attractive force to the ncedle; others that there was

Acocks Green, Birmingham.
(November 28th to December 15th.)
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an immense island of magnetic ore in the Arctic, which
attracted the ncedle. 1t was even told how, when a
vessel approached this istand, all the bolts and nails that
held the timbers together flew out and the ship fell to
pleces !

¢“De Magnete.”

The credulous believed these stories, but not so Gilbert.
Casting legend and superstition aside, he collected the
observations of Sir IFrancis Drake and others of his
friends, who at his request closely observed the behaviour
of the compass when sailing through distant seas. In
1600 he published the result of his investigations in his
famous volume D¢ Magucie, which incidentally was the
lirst great physical work to be published in England.
The book commences with @ summary of existing know-
leddee about the magnet, and gives some account of the
lodestone.  This is followed by an investigation into the
properties of magnets, illustrated by diagrams and ex-
periments.  Gilbert deals with the power of attraction,
its direction and relation to the poles of the earth, and
its vartation and declination.  He points out the prac-
tical bearing of these points on navigation, and suggests
how declination may be used in ciscovering latitude at
sca. He comes to the conclusion that the phenomena of
magnetism arc explained by regarding the earth as a vast
spherical magnet, and he verified this theory by experi-
ments, which incidentally cost him £s5oo.

De Maguete aroused considerable interest in scientilic
circles, and Gilbert’s merit as an investigator was at once
recognised, both in Kngland and on the Continent. He
did not long enjoy the reward of his lubour, however,
for he died of the plague on November 3oth, 1603.

Although Gilbert’s contemporary, Sir IFraneis Bacon,
saw (it to belittle his work and to regard him as a man
who ““ made a whole philosophy out of observations on
a lodestone,”” the famous Galileo recognised his genius
and scientific attainment when he wrote, ‘I extremely
admire and cnvy the author of De Jagnele.”

Thousands of listeners may never have heard of Gilbert
or his work, and vet this learned Elizabethan was one
of the pioneers whose researches enable us to enjoy our
nightly broadcast concert or speech.  He made a definite
step forward in the early study of the subject of mag-
netism, and, with Drvden, we realise that ‘* Gilbert shall
live till lodestones ceasc to «raw.”

South
BER.

Is.:
0-A6N.

1HR, NAJD.

Plulippine
Bermuda :

Africa :

Australia : 2CM, 2YI, 3AD, 3BV, Brazil : 1AB, 1AF, 1AN, 1AP, 1AV, 11B,
5BG, 6AG. New Zealand: 2AC, 2XA, ©@HH§ Hleard. 5AA, 5AB.  Porto Rico: 4JE, 4KT,
4AC, 4AS. South Africa : A6N. India : : y 4RL, 4SA. (Canada: 1AK, 1AR, ZBE,
HBK. Italy: 1GN ('phone), 1RM, Extracts from Readers 2BG, 2F0. Aoroceo: AIN, MAROC.
1FC, 3TR, 1AS. U.S.A.: 6CIX, 6CTO, U.S.A.: 3AHA, 3AUV, 3AVK, 3ADB,
9CTR, 9BDW, 9DNG, 9T, 9CXX. Logs. 3BT, 3BHV, 3BNU, 3CDV, 3(KJ,
9DBJ, SAHP. Brazl: 1AB, 1AC, 1AF. 3DH, 3HG, 3HS, 3J0, 3LW, 30H,
S4, K8. Others :. NISP (U.S.8. “De-  \exico: 9. A 1AX. 1B. 1K. . 4TV, 8ADA. 8ADM, B8AJ, B8ALY,
beit”) NISM (US.8. * Miwankee)  woi Cpxl Gabn AN E T e BAWA, BAZU, 8BGN, 8BPL, 8BTH,
NRDM, NFV, A7, XGB1, GHA. Rico: 4RL. New Zealand : 4AR, 2AC. 8BUK, 8CCQ, 8CCR, 8DAE, 8DON,

(0-v-1) ) Australia : NRRL, 3JU, 3X0, 3BD, 20M. 8EQ, 8ES, 8GZ. 8JQ, 87U, 9ADK,

F. J. Taylor. Q. C. Littlefield (U, 1CMF). 9(JW, NAF, NDF, NISM, NISP,

Whitman, Mass., U.S.A.

(Gireat Britain : 2WJ, 2DX. 2LZ. 5LS.
6RY. 2NM, 2XY. France: B8ET.
8WAG. Holland : 2PZ.  Ttuly : 1BD.
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Australia :

(During November.)
3EF.

NFV, NKF, NPG, NTT, NVE, WIR,
WIZ, WQO. Various: GFUP, GHA,
G(8, S-T1.

(0-v-1.) A. J. Perkins.

India : HBK.
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TOPICALITIES FROM

Birmingham New Premises.

The new Birmingham studios and
offices will be opened on January 20th.
These are situated in Broad Street, oppo-
site the Prince of Wales Theatre, and.
form the first and second floors of a new
building.

0000

Traffic Noises.

It is interesting to mnote that all
new buildings in Broad Street have
to be built 55ft. back from the existing
building line, as it is expected that in
the course of the next ten yvears Broad
Street will greatly increase in importance,
and the authorities are arranging for a
wider and better street. In consequence
of this the B.B.C. studios and offices are
placed at a distance of 55ft. from the
existing road, and therefore the likeli-
hood of any traffic noise disturbing the
transmissions is practically non-existent,
In the present inadequate premises in
New Street the noise from passing traffic
1s a vital factor.

0000

The Main Studio.

The premises themselves are very
spacious, being the biggest of any in the
provinces. The main studio is 48ft; by
40ft., and 1s bigger than the biggest
studio in London. 1In. fact, it is so large
that it is proposed to have some dividing
curtains erected so that only part of the
studio may be_used for small orchestras,
ete. This will not be done until the
engineers have tested the acoustics more
fully ; but it will be understood that with
an enormous studio such as this the
B.B.C. will be able to get the best pos-
sible echo effects, according to whatever
is being broadcast.

0000

The Talk Studio.

In addition to the main studio there is
a talk studio, 18ft. by 14ft. The Birm-
ingham station will thus he well equipped
in its efforts to give the best studio pre-
sentation.

o000

The Control Room.

The microphones used will be those of
Western Electric manufacture, the same
as are used at the present time. A
spacious control room and battery room
have been provided, which will be in
strong contrast to the very cramped
quarters now used. There are sufficient
large and airy offices to house all depart-
ments in comfort, with room to spare at
the moment, although there is no doubt
that future expansion will soon fill this.

A Day Younger than 2LO.

The premises are self-contained, with a
very attractive entrance hall, and they
will provide very excellent accommoda-
tion for the staff of the station, which.
Ly the way, opened only one day ufter
l.ondon, on November 15th, 1922, and Mr.

Percy Edgar is the senior Station
Director.
0000
A More Powerful Transmitter.
The transmitting site will not be

changed, but a new and more powerful
transmitter was vrecently installed, as
described some time ago in T’he Wireless
World, so that within a space of two or
three months the Birmingham station
studio premises and tramnsmitter equip-

25

SAVOY HILL.

ment have been entirely renewed at an
expenditure of some thousands of pounds.
o000

Thousands of Letters.

It a mass of appreciative correspond-
ence is any guide to the value which lis-
teners place upon the broadcasts of well-
known artists, the programme provided by
Sir Harry Lauder on the eve of Christmas
was far and away better than most other
broadcasts of the year 1925, The number
of letters and post-cards received ran
into some thousands,

0000

Harry Lauder’s Income Tax.

One wonders, by the way, to what ex-
tent an argument may develop between
the great Lauder and the Income Tax
collector over the fee alleged to have been
paid to the Scotch comedian: by the
B.B.C. The figure of £1,500 given by a
newspaper was qnite “wrong.

coo0a
Artists’ Fees.

Some artists have a rooted objection to
stating what fees they receive, and for
this reason the hroadcasting officials
llave made it an inviolable rule that no
information shall be given on . thia
subject.

THE NEW STUDIO AT 5NO. The largest broadcasting studio in the country was

opened al the Newcastle station on Wednesday, December 23rd. The above photograph,

taken on the Inaugural evening, shows (left to right) Dr. Wild (Bishop of Newcastle),

Councillor Anthony Oates (Lord Mayor), Sir Theodore Morison ‘and Lord Gainford
(Chairman of the B.B.C.).

— g v e . e

| Sl
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The Dynamo Nuisance.

The amount of interference by motors
or dynamos of lifts, power statious, etc.,
is increasing, and the question is asked
whether legislation could be introduced
in the interests of listeners to deal with
the nuisance.

cooec

Ethereal Rights of Way.
1t has never yet been declared that
cither individuals or nations have any
vights in the ether. If there is such a
thing activities both on the part of
national governments and international
forces like the Oftice TInternationale de
Radiophonie at Geneva are essential to
support the holders of those rights.
0000

Cutting In.

The: position generally wants regular-
ising.  For instance, wlhen a British
station moves away from a certain wave-
length, some Continental station proceeds
to fill up the wavelength surrendered. An
example of the confusion existing awmong
Continental stations ocewrred last week.
In consequence of the heterodyning .of
Leeds by Petit Parisien, Geneva shifted
the latter’s wavelength, whereupon San
Sebastian immediately ddopted the wave-
length cvacuated and matters were mude
worse for Leeds. The Spanish Admims
tration has now bheen asked to avoid
interference on  British stations during
main broadeasting hours. i+, trom 7 to
11 p.m. This sort of thing is of almost
daily occurrence nowadays.

cooo

The Broadcasting Committee (1925),

It will be interesting to read any evi-
denge that is given hefore the Broadeast-
ing Committee (1925) on the subject of
alternative programmes on widely sepa
rated wavelengths, It is well known
that the plans for future development
provide for about ten regional stations
designed to give alternative services to
crystal users, with three or four relay
statious to cover less important areas.
Certain interests outside the ranks of
listeners and Dbroadeasting officials arve
opposed to the scheme and have expressed
a wish to give evidence before Lard
Crawford and his colleagues. Normally,
one might suppose that it would be ex-
tremely difficult. if mot impossible, to
adduce any reasons why alternative pro-
grammes should not be made available to
listeners ; but apparently an attempt is to
he made by the interests concerned to
achieve the impossible. The Committee
will want a lot of convincing.

cooo
Dpblin Jamming.

Dublin station is a newcomer into the
field of interference Before the station
was started up the wavelength allocated
to it by the (encva Conference was 296
metres, which was alinost on the ships’
wavelength.  Dublin therefore appears to
have taken matters into its own hands
and gone up to 390 metres, where it is
causing trouble to Bournemouth, and i1
it moves up at all it will probably be
too near Newcastle to he comfortalle.
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FUTURE FEATURES.
Sunday, January 10th.
Loxpon,—3.30 p.m.. Star Ballad

Concert. 9.15 p.m., De Croot
and the Piceadilly Orchestra.
Birvwineaay.—3.30 p.m., ~ Light
Symphony Concert.
ABERDEEN,—3.30 p.m.,
Concert.
Grassow.—3.30 p.m., ““ The Hymn
of Praise ” (Mendelssohu).

Monday, January 11th.

Loxpon.—8 p.m., Chamber Music.
9 p.m., The Grand Hotel, East-
bourne, Orchestra.

Biranvguaym. -8  p.,  Classical
Opera. 9 p.m., Lighter Opera.

Berrast.—-8 p.m., Italian Operatic
Music. 9 p.m.. Three Short
Plays.

Tuesday, January 12th.
Loxpon. 8 p.m..  Milestones of
Dancine and Romance.”
MANCHESTER.—8 p.nt., *“ Over the

Open Microphone.”’
Wednesday. Jannary 13th.

Toxvax.—8 pom.. New  Waorks,
9.25 p.ou..  Passion,  Foisen
and  Petrification (Gieorge
Bernard Shaw).

Bievinanma, -6 pom.
Bind Coneert.

Borr~xevorri - 8 p.m., Celebrated
Coneertes  and  Instrumental
Ifeature.

Canpwr.- -8 pan.. The  Creative
Genius—(1) The 'Tvinmph of
Beethoven.

NEWCASILE -—8  pon.,
Niaging Convert.

CGrascow.—8 pome, Ovchestral Con.
cert.

Brurase. - 7.20 poe.. Spain.
Thursday, danuary l4th.
Bocrraesmovrn axp SXNX.—8 p.n.,
John Citizen at Home ™ and
the Wireless Christy Minstrels.

Carnirr.—8 p.m.. Sea Npray (1)

Mancuester. —8 p.om.,  Lancashirve
Talent Neries.

NeweastLE. 8 p.m.. anoiorte
Reeital by Trene Scharerer.
ARerpEEN.—T pom.. 7 Cavalleria
Rusticana * (Muascagnii,
Friday, January 15th.

ToxpoN.~-9.20 p.n., Perey Fletcher
Progranime.

Maxcnester. —8 pan.. Old
Favourites.

Neweastig.--8 p.m.. " Love in a
Village,” a Comedy by Isaac
Bickerstaff.

Saturday, January 16th.

NEWCASTLE.—8  poni. Sterndale
Bennett in his own songs,

Syvmphony

Military

Community

Kalks'

How Records are Prepared.
By the way, a board

tracing  paper is  now

(quarters,

with
head

covered
kept at
with the names of all known
stations in Kurope and the day of the

month as one
praph. with, in

pair of vaviables of &
addition, certain  dis-

JANUARY 6th. 1920,

tances from which reports on a station
are received, making a third variable.
This enables the leterodyne position, as
well as the wavelengths of all stations,
to be ascertained at a glance. The
board is designed to cover a month at a
time, and a complete record will be
obtained for the current and past periods.
Another board, arranged in a similar
manner, will cover various other forms of
interference.
cooo

Two Theatre Broadeasts.

The hroadcast excerpt trom * Mer-
cenary Mary,”” which was postponed
owing to the Queen-Mother’s death, will
he relayed from the London Hippodrome
on Janunary 15th from 8.50 to 9.20 p.m.
On New Year’s night. ** Bluebell in Fairy-
fand was relaved from the Chelsea
Palace Theatre.

cooo
Short v. Long Wavelengths.

Although the future development of
wireless is believed to be in the direction
of short wavelengths. a good deal more
research is needed hefore short waves for
broadeasting are a thoroughly dependable
proposition.

cooo

America’s Experiences.

The experiences  of  station  WGY
(Schenectady) will be utilised in argn-
ment by the opponents of short waves.
For mauy months past the Schenectady
station has Dbeen transmitting its pro-

grammes on four waves, namely : 41.88
metres, 109 metres. 379.5. and 1,560
nmetres.  Observations  of  the  siguals
obtained on  receivers tuned to these

varions wavelengths have shown that the
longest wave transmissions are the best
forr relay work,

ocouo

Daventry’s Future.

The fact that the long wave is utilised
by the Daventry station confirms the
future uses that 5NXX may be put to as
regirds  international broadeasts.

cocoo

*“ Drake ** is Coming to 2LO.

Mi. Louis N, Parker. writing from
Ruwitzerland, savs that he will be pleased
1o take part in a broadeast performance
of ** Drake ” on Januarvy 28th. and the
officials at. Savoy Hill are now going
ahead with the arrangements.

cooo

Hardly Suitable.

A prominent broadeasting official who
took part in the opening ceremony of
Newcastle's new premises  had perforce
19 appear in the studio in the tweed suit
in which he had journeyed North, owing
1o the carclessness ol a railway sarvant
who handed him a lady’s travelling bag
in mistake for his own. The bag was
very similar in appearance, but as it was
helieved to contain articles unsuited to
wmasculine  adornment, especially in a
broadcasting studio, the broadcast appeal
to its rightful owner to claim it as
(Luickl_\' as possible and to render unto
Cesar that which was Casar's was like
a cry straight from the heart.
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A Review of the Latest Products of the Manufacturers.

THE PUREMAX LOUD-SPEAKER.

A loud-speaker of original design is
now marketed by Lee and Churcehill, Ltd.,
76, Fore Street, London, E.C2. 1Tn
general outline it resembles a typical loud-
speaker of the horn type, but an exami-
nation of the base piece reveals that an
entively new method is employed for
operating the diaphragm.

The illustration shows the three section-
of the base lifted apart, which in
assembly are placed over one another.
As can be seen the lower portion. carvies
an electromagnet of liberal dimensions
and fitted with Liminated pole pieces.
Each spool is wound to a resistance of
1,000 ohms.  Above this is assembled
another scetion which also carries a simi-
lar electromagnet together with o veed
armature, which ocenpies the space e
tween the pole pieces.  The clectro
magnetic syvstem is thus duplicated and
the polarising action of the clectromagnets
is arranged to influence the 1eed so that
it is both repaunelled and attracted be-
tween the pole pieces.  The veed s
secirely clamped at one end, the other
end being held between a pair of rubber

The mechanism of the Puremax

speaker,

magnetic action is appiied to a stiff reed

and the vibrations transmitted to a mica
diaphragm.

loud-
in which a double electro—

buffers, the position of which is controlled
by the adjusting screw.

The design of the reed and the methad
by which it is supported abviously plays
an important part in producing the wood

reproduction which this loud-speaker is
capable of giving. The vibrations im-
parted to the reed ave transmitted to a
mica diaphragm by means of a light stiff
connector, the diaphragm being set up in
a very similar mannerto that employed in
a gramoplione sound-box and is supported
hetween rubber cushions.

cocoo

THE NEW FERRANTI TRANSFORMER.

The attention of the amateur has
recently been called to a new model of
intervalve transformer manufactured by
Ferranti, Ltd.. of Hollinwood, Lancs.
The manufacturers issue a  pamphlet

The primary and secondary windings of the
new Ferranti transformer are supported
by ebonite pegs and spacing pieces, while
the core departs from the usual form of
construction of interleaving the stampings.

wiving full details of the performauce of
the transformer and the mamer in which
it should be operated. It is not the
intention here to discuss the performance
of this compounent on test, and details of
construction only are given so that the
veader will appreciate the many unique
poiuts of desmrn which have been intro-
duced and which undoubtedly go to pro-
duce improvement in opcration.

The core is of double “D’’ shape
and is very liberal in dimensions, having
a cross section area of abont §in. square.
It is not assembled in the nsnal manner
by interleaving strips of * E'-shaped
picces, but each lamination is a complete
donble “D."”" as shown in the accom-
panying drawmg, and in order to permit
of the iusertion of the stampings about

the winding cuts are made at oue end of
the centre picce.

The method of winding is quite
unique, the turns of wire being built 1
into a number of air spaced sections.

Ferranti transformer type A.F.3, with a
winding ratio of 1:3-5.

An ebonite tube which slips over the
core is fitted with twelve rows of ebonite
pegs, five in cach row. 'I'hese pegs serve
as spacers between the sections and also
support strips of ebonite whieh separate
the primary and secondary windings.
The sections of the secondary winding
are placed centrally between the primary
winding, which is divided into two main
portions, and the primary is bridged with
a small fixed capacity coudenser consist-
ing of copper plates and mica dielectric.
The terminal strip for the primary shown
at A picks up contact with the wind-
ing and-the condenser B by means of
clips. An iron case encloses the trans-
former.

It must be admitted that this com-
pouent marks a step forward in inter-
valve transformer design, the special
merit lying in the arrangement of the
stampings to avoid interleaving and the
method of sectioning and supporting the

windings. The primary to secondary
winding ratio is 1:3.5
A 47
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COMBINED VALVE HOLDER AND
FILAMENT RHEOSTAT.

The construction of receiving sets is
simplified by the use of the combined fila.
ment rheostat and valve holder which is
produced by the London and Provincial

Radio Co.. Ltd., Colne Lane, Colne,
Lanes.
1t consists of an WA

chontte bracket
carrying the connec-
tions for the valve

L. & P. combined valve holder and filament rheostat.

and the rheostut winding which is oper-
ated by means of a plunger between a pair
of spring contacts.  This component is
easily attaclied to the instrument panel
by means of one hole fixing, and the con
nections between valve legs and rheostat
ave already made. The valve holder is
of low capacity tyvpe, and accidental con-
tact between the filament pins of the valve
and the anode socket of the holder 1s
avoided by covering the contacts with in-
snlating material, the covering for the
plate connector being red.

The rheostat is obtainable in various
resistance values, while it would not he
a difficult matter to interchange the re-
sistance unit when a change is made in
the type of valve employed. The metal
parts are nickel plated.

0000

ATLAS VERNIER DIAL.

Messrs, H. Clarke and Co., TLtd., Atlas
Works, Old Trafford, Manchester, mann-
facturers of the Atlas coils, have recently
prodaced a geared knob aund dial. It is
one of the first reduction geared dials of
British manufacture to become available

The Atlas * Vernianob ' is of large dia-
meter and cleanly moulded in Bakelite.

Critical adjustment is provided by
¢:perating through a reduction gear with
entire absence of backlash.
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on the market and to possess an attrac-
tive appearance at least equal to any of
the American products.

The dial is of large diameter and is
controlled by two concentric knobs, one
giving a quick adjustment and the other
operating through gearing. The smaller
knob rotates a small milled pinion
which is mounted between two
indiarnbber rollers which are made
to engage on the edge of a milled
wheel tilted at an angle of about
45° to the

spindle  and
terminating on
a small rubber

wheel which
makes fric-
tion contact
with the face
of the instru-
ment panel

The drive thus
abtained does
not possess the slightest degrce of back-
fush as is usually produced when the
reduction gearing cousists of a train of
toothed pinions.

ccoo

THE EFESCA VERNISTAT.

The need for obtaining a critical con
tral of filament current has led to the
production by Fatk, Stadelmann and Co.,
I.td., 83, Farringdon Rd., London, E.C.1,
of a filament rheostat in which the oper
ating kuob is rotated through three com-

4
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‘The Vernistat filament rheostat is ro-

tated three times in moving from maxi-

mum to minimum and thus provides an

exccedingly critical control of filament
current.

pluto turns i mov.ng from maximum to
the off position. 'The resistance wire.
wound in the form of a spiral, is wrapped
three times round an chonite drum which
is rotated hy means of the operating
knob. Contact is picked up by means of
a spring carried on a metal block and sup-
ported by a pair of guides. As the drum
is rotated the spring contact is caused to
travorse the face of the drum.

This component has a high-grade finish,
the end plates being of polished alumi-
nium and other parts of nickel plated
brass. One hole fixing is provided for
attaching the rheostat, to the instrument
panel.

main condenser
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THE “RUSHTON » LEAD-IN TUBE.

This component is marketed by Messrs.
J. Nicklin and Co., Ltd., Great Charles
Street, Birmingham, the principal fea-
tnre of the design being the provision of
good spring plug connectors for the

70 AERIAL

TO SET &

Rushton lead-in tube and earthing plug.

aerial wire and the lead to the aerial ter-
mnal of the set. A third plug is sup-
plied, so that the aerial may be con-
ueeted direct to earth when the set is
not in use, and a spade terminal attach-
ment cnables connection to be made be-
tween any of the spring plugs and ter-
minals on the set.

The lead-in tube itsell is very well de-
signed.  T'be central conductor passing
through the insulating tube consists of
a metal tube riveted at each end into
pressed metal caps. which space it away
from the inner walls of the ebonite tube.
The conductor is therefore surronnded by
air dielectric where the clectrostatic field
strength is greatest, thus considerably re-
ducing dielectric losses.  Tusulation losses
are guarded against by employing ebenite
tube of the lighest grade.

The spring plug-in counectors are well
made and give firm self-cleaning contact.

Catalogues Received.

= Star Wireless Supplies (101, Hitchin
Street,  Biggleswade). Wholesale  price
list of Star wireless prodocts.
cooo
© Butterfields, Ltd.” (Wireless Depart-
ment, Levis Works, Stechford, Birming-

ham),  Four-page folder dealing with
Levis 1926 wireless sets.
o000

“H. €. Tofield, Ltd.”" (30, Church

Street, Rirmingham). Catalogne of Siren
wircless receivers; also leaflet deseribing

Siven ditament rheostats.
o000
“R. Roberts, TLtd.” (53, Newton

Street, Birmingham).
wireless components.
o000

“Cent and Co.. Ltd.” (Faraday Works,
Leicester),  Book 5, Sections 1 and 5,
ilustrating  and  describing  * Pul-syn-
etic  electric impulse clocks as used in
the reception of Greenwich time by wire-
less.

Trade price list of

0000
« Grafton Electric Co.” (54, Grafton
Street, Tottenham Court Road, London,
W.1). 104-page illnstrated catalogue of
wireless and electrical accessories and
conmponents.
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DICTIO

OF TECHNICAL

Definitions of Terms and Expressions commonly used in Wireless

Telegraphy and Telephony.

This section is being conlinued week by week and will form an authoritative work of reference.

Potentiometer Control (of grid voltage).
A method of varying the voltage ap-
plied to the grid of a three-electrode
thermionic valve by means of a poten-
tiometer which is connected either
across the filament heating battery or
across a separate battery. The end of
the grid cirenit is connected to the
slider of the potentiometer so that the
arid potential may be varied at will.

Seo GRID POTENTIOMETER.

Poulsen’ Arc. A special form of arc
struck between carbon and copper clec-
trodes in an atmosphere of hydrogen,
nsed for producing high-frequency con-

Federal-Poulsen arc at the
Bordeaux station.

tinuous wave oscillations for whieless
purposes. 'The oscillations are produced
i a tuned circuit cobnected across the
are, being due to the unstable nature of
the arc.

Power. Power is the rate of doing waork,
i.e., the amonnt of work done per unit
of time. The electrical unit of power
is the matt or Lilowatt (1,000 watts).
One watt is the rafe at which work is
being done, or at which cnergy is being
dissipated in a cirenit carrying a steady
current of one ampere under a pressure
of one 2olt. Thus the power in a cir-
cuit is given in watts by the product of
amps. and volts, provided the current
and voltags have steady values (ef.
Power v A.C. Circuits). In a puro
resistance the whole of the clectrical
energy is converted into heat, and if I
is the current flowing through a resjs-
tance R ohms the power is given by
IR watts. 1 watt=10" ergs per second
and 1 horse-power =746 watts.

Power Amplifier. A low-frequency am-
plifier specially designed to amplify
speech signals np to great strength for
use with powerful loud-spealkers.

Power Component. 'That compouent of
au alternating current which is in phase
with the voltage and which, when
multiplied by the voltage, gives the
true power in the circuit. Sometimes
called the ‘‘wattful component,” or
* watiful current ”’ or ‘“energy com-
ponent.”” See Power 1x A.C. Circuirs.

Power Factor. A number less than unity
by which the product of amps and
volts (apparent power) in an A.C. civ-
cuit must be multiplied in ovder to give
the true power. For sine waves it is
equal to the cosine of the angle of
phase difference between the current and
voltage. See Powen 1x A.C. Circurrs.

Power in A.C. Circuits. The average
power in an alternuting current eireuit
depeuds not only upon the effective
volucs of current and voltage, but also
upon the phose velation hetween these
quantities. In a circuit where the cur-
reut and voltage ave in phase (c.q. in a
pure resistance or a circuit tuned to
resonance), the power at every instant
is positive and it can be shown that the
power in ieatts is given by the product
of the effective values of amperes and
volts, 1.e., power=V A wafts where A
and V are the effective values of current.
and voltage respectively,  This is the
same as for a D C. civeuit, and only
applies to the partienlar case where the
cmrent and voltage are in phase.

Where the current and voltage are not
m phase (r.q. in an indnctive cirenit),
the instantancons valnes of the power
me not ale positive, and the average
value of the power in the cirenit is less
fhan that given by the product of
amps and volts. In this case the pro-
duct. of current and voltage is called
the “ apparent. power,”” and in order to
obtain the {rue power it, must he multi-
phed by a factor whose value is less
than nnity.  This is ealled the ““ power
factor”” of the cirenit. When the cur-
rent and vollage wives are sine waves
the power factor is equal 1o the cosine
of the angle of phase difference betwoen
the enrrent and voltage. Thus if ¢ is
the angle of phase difference, the true
power s equal to VA cos ¢ watls, so
that. for sine waves the power factor is
equal to cos o.

In terms of rofating rectors, A cos o
is that component of the cnrrent which
is in phase with the voltage and is
called the * power component ” of tho
current.  The other component, which

is 90° out of phase, «ues not rvepresent
any power, and is Lherefore called the
* wattless component ™ or *idle com-
poneunt,”’

POWER AVERAGE
POWER

VOLTAGE €

Acos ¢

(© Asing

Power in A.C. circuits. (a) current and

vollage in phase — power factor == 1 (L)

current lagging by a pbase angie o —

pouwer factor = cos ¢ (€) vector diagram
of an inductive circuit.
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Dictionary of Technical Terms.—

In a circuit where the voltage
and current are out of phase by
90°, the power factor is cos 90°=0,
and therefore the average power is zero,
the positive energy taken over a com-
plete cycle being exactly equal to the
negative energy. Thus a perfect con-
denser or a pure inductance, where the
voltage and current differ in phase by
90°, dues not absorb any power. IFor
this reason a current which is out of
phase with the voltage by 60° is called
a ‘“ wattless current.”

Power can only be dissipated as heat
in a circuit containing resistance, and
even in an inductive circuit containing
resistance the power dissipated in heat
is given in watts by I*R. where R is
the resistance in ohms and I the current
in amperes flowing through that part of
the circuit in which the resistance is
situated.

Power Valve. A three-electrode valre
specially designed to give a large out-
put for use in comection with a power
amplifier. The special features are
large emission or plate current at
moderate plate voltages and a grid
voltage—plate current characteristic
having the straight portion as long as
possible to ensure distortionless ampli-

fication. Not to be confused with
transmitting vatce.
Presspahn. An insulating material made

from wood pulp and usually in the
form of thin sheets which are glazed
on the surfaces. It is of a fibrous
nature and fairly non-hygroscopic, i.e.,
it does not hold moisture to any great
extent,

Pressure. .\ term very commonly used to
signify electrical difference of potential
or voltage. See l’orEvrian and PoOTEN-
TIAL DIFFERENCE.

Primary,  Short for primary winding.
Primary Battery. A bhattery of primary
cells.

Primary Cell. A cell made up of suit-
able electrodes and chemicals so that
an eclectromotive force is produced
capable of driving a current through a
suitable external cirenit conuected
between the electrodes. A primary cell
is one in which the chemicals undergo
changes when current flows but which
canmiot  be charged again electrically
when all the chemicals are used up, as
in the case of a secondary ¢ell. In some
types of primary cell the chemicals can
be replaced when the cell has been fully
discharged, such, for instance. as the
wet Leclanchi cell.

Primary Electrons or Primary Emission.
The main emission of electrons from the
filainent of a thermionic valve as opposed
to the emission of gccondary electrons
from the plate due to bombardment at
sufficiently high velocity by the primary
electrons. . See DynNatroN and KENO-
TRON.

Primary Winding. That winding of a
trangformer to which electrical power is
supplied, i.e., the one which absorbs
electrical energy from the source of
supply. This i1s quite independent of
whether the voltage across it is greater
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or less than that of the sccondary
winding.

Projector. A term sometimes used for
“loud-speaking telephone” or loud-
speaker.

Proton. 'The name given to the smallest
‘¢ particle ”’ of positive electricty which
is supposed to be able to exist in a free
state, just as the clectron is the smallest
“ particle ” or quantity of negative elec-
tricity.

Pulsating Current. A cuvvent varyving
-its magnitude in a regular manuer at
regular time intervals, but not revers-
ing its direction. Such a condition is
met with in the plate circuit of a valve
rceeiving a signal; the plate current
varies in accordance with the received
signals, but it never reverses. It really
consists of an alternating cunent super-
imposed on a direct currant. See
OsCILLATING COMPONENT.

Push:Pull System. A systemn of low-
frequency amplification applied to the
last stage of an amplifier used for
operating a loud-speaker. The last stage
consists of two similar valves whose grid
circuits are fed from a siugle infervalrve
transforier with a tapping taken from
the centre of the secondary wirding. The
centre tapping is connected to the
common filament civcuit and the two
ends to the respective grids. so that
when the potential of one of the grids
has its maximum positive value the
other has its maximum negative value.
The vesult is that thc two plate cur-
rents vary in such a manner that their
sum is always constant, but ecch is fed
throngh separate halves of the primary
winding of another special transformer
with the primary tapped at the centre.
The loud-speaker is comnected to the
secondary in the ordinary way.

FROM
RECEIVER
0000000

TO LOUD

SPEAKER

Push-pull amplifier connections.

Pyron Detector. A crystal detector con-
sisting of a contact between a crystal
of iron pyrites and a metallic point,
usnally copper.

Q

““Q?’ The symbol commonly used for
quantity of electricity.

Quadrature.  Two alternating quantities
are said to be ““in quadrature’ when
they are 90° out of phase, i.e., when
the phase difference between them is a
quarter of a cycle.

Quantity of Electricity. In current elec-
tricity the *‘ quantity of electricity”

JANUARY 6th, 1926.

which passes a given point in a circuit
is given by the strength of the current
multiplied by the time for which the
current flows, assuming, of course, that
the curreni has a steady value. The
unit of quantity of electricity in the
practical system is the couloml, and
is defined as the quantity represented
by a steady current of one ampere flow-
ing for one second.

In electrostatics unit quantity of elec-
tricity or unit charge is defined as that
charge which will exert a force of oue
dyne on an equal charge at a distance
of one centimetre.

Quenched Spark. A spark passed be-
tween points in a special discharger
which prevents an arc forming after the
spark proper has passed. The passage
of the spark is made to excite oscilla-
tions in an aerial system for spark trans-
wission of wireless signals. The quench-

Quenched spark gap.

ing of the spark is necessary in order

-that sharply tuned signals may be
obtained.

Quiescent Aerial. A system of wireless
telephony where the carrrer wave is sup-
pressed when speech is not actually
taking place.

R
*““R.” The usual symbol for resistance.
Radian. The angie subtended at the

centre of a circle by an arc equal in
length to the radius, being equal to 5§7.5
degrees.

Radiating Circuit. An oscillating circuit
of such a nature, such as an aerial sys-
tem, that energy is radiated info space
‘in the form of electric waves when an
oseillating current flows.

Radiation.  The transference of energy
into space from a radiating circuit in
the form of electric waves through the
ether. The ether waves set up by an
oscillating aerial are made up of two

separate components, namely, the
electromagnetic  component and the
electrostatic component respectively.

The magnetic component comprises a
purely magnetic disturbance in the
ether, being detached loops of magnetic
force propagated through space, and
similarly the electrostatic component is
made up of loops of electrostatic lines
of force propagated through space.
When a frame aerial is used for recep-
tion only the magnectic component is
picked up, the signals being of maxi-
mum strength when the plane of the
frame aerial is parallel to the direction
in which the waves are propagated.
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RADIO SOCIETY OF GREAT BRITAIN,

Survey of a Successful Year's Work.

“ BUSY and successful vear ” sums up the activitics

A of the Radio Society of Great Britain during the

last twelve months.  The Report of the Council

for 1925 was read at the Society's annual general meeting

held on December 16th at the Institution of Electrical
Engineers.

Early in 1925 the Society was called upon to render
valuable service in connection with the “ Wireless Tele-
graphy and Signalling Bill, 1925,” which then came before
Parliament. The ultimate withdrawal of the Bill was.
it is considered, largely duc to the Society's efforts.

The prestige of the Socicty has undoubtedly increased.
Linked up with affiliated organisations throughout the
country, it contities to be recognised as the most im-
portant national organisation for amateurs.

In December, 1924, “ Experimental Wireless and the
Wircless Engineer ” hecame the official organ of the
Society instead of ““‘The Wireless World,” owing to
the change of proprietorship of the latter. '

Standardisation of Ebonite.

The fact that a standard specification of ebonite is now
available is consequent upon the cfforts of the Society in
co-operation with the British Engineering Standards Asso-
ciation.  This important achicvement, from which all
amateurs will benelit, is being followed up by proposals
for the standardisation of wireless components and
apparatus.

The decision to adopt a distinctive emblem has been
put into effect and badges are now available to members.
- With the formation of the [nternational Amateur Radio
Union, the Society has received further distinction, three
of its members being appointed officers in the Union.
In April the Society once again had the pleasure of enter-
taining Mr. Hiram P. Maxim, president of the American
Radio Relay League, and several other American
colleagues.

On the social side the Socicty organised an annual
dinner in London and a summer excursion to the Mar-
coni Transmitting Centre at Ongar, in Essex.

Lectures of the Year.

During the session six important lectures were delivered,
the speakers being Sir Oliver Lodge, D.Sc., ¥.R.S., Prof.
C. L. Yortescue, Mr. P. K. Turner, Mr. GG. G. Blake,
and Mr. IF. M. Colebrook. B.Sc.  In addition a number
of profitable informal mectings were held A Technical
Advisory Committee has been formed to give assistance
to all members desirous of taking advantage of its services.

The advantages accruing from the consolidated opinion
of all the affiliated socicties have been shown at the
meetings of the General Committee of the affiliated
societies.  As a testimony to the value of the considered
opinion of the Society, it 1s interesting to note that when
the Imperial Communications Committee proposed the
drafting of technical wireless regulations, the Socicty was
invited to send a representative.

Thanks to the courtesy of the B.B.C., fortnightly talks
have been given regulatly from the T.ondon Broadeast
ing Station

A scheme for the registration and certification of wire-
less dealers and repairers is at present under consideration,
but the Society recognises the inherent difficulties in work-
ing such a scheme, and very careful investigations are
being made.

Membership in all branches has shown a decided
growth during the year, notably in the Transmitter and
Relay Section.

Transmittgr and Relay Section.

The extension of the “T. and R. Section” has bcen
remarkable.  There are now members in Africa, Spain,
France, Italy, America, Canada, and India, with the
result that much useful co-operation has been possible in
the direction of experimental tests. Informal meetings
held at regular intervals have proved a steady attraction,
and while the lectures have been mainly devoted to trans-
mission questions, the receiving side has not been entirely
neglected.

In July the important decision was made to issue a
monthly ppblication known as “ The T. and R. Bulletin,”
devoted entirely to the interests of transmitting amateurs.
This publication, which is circulated only among mem-
bers of the Section, has been well received, and is respon-
sible for a large influx of members. .

The Socicty’s report copcludes with a reference to the
Schools Radio Section, which has also shown good work
in the past year, notably in the organisation of a Schools
Radio Exhibition in the summer, and in collaborating
with the Education Department of the British Broadcast-
ing Company.

The treasurer’s report for the year ended September
soth, 1925, shows a satisfactory state of affairs, a sub-
stantial balance being carried forward.

In the coming months the “R.S.G.B.” should have
ample scope for a still greater extension of its activities,
and amateurs will wish it well in its journeyvings through
the mists and uncertainties of 1926.

NO LEAKAGE HERE! The aecrial lead-in at the high power

station (PCG) at Kootwijk, Holland, which maintains communica-

tion on 9,000 metres with the Java station PKX. Owing to the

terrific atmospherics in Java transmission has frequently to be
made as slowly as ten words per minute.
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The Editor dces not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, * The Wireless World,”” Dorset House, Tudor Street, E.C.4, and must te accompanied by the writer’s name and address.

INADEQUATE “ QSL'S.”

Sir,—I feel that I must say a few words regavding the habit
of asking for *“ wall paper” (QSL cards)., which seems to be
largely indulged in by a few people who possess a receiver which
will go down to the 45-metre band.

During the last few weeks I lave been conducting some
telephony transmissions on that wavelength, and in response
to each series of tests I receive literally ‘‘showers’ of
“ordinary ”’ postcards (not fit for wallpaper), most of which
read like this :—‘* You will be interested to learn that I heard
you calling “test d.c. QXV’ last week-end; please QSL by
card.” What a useful report to reccive! No date, no time,
strengtl, modulation, or any detail whatever, and yet these
people expect a QSL card in reply to their so-called *‘report”
and do not even send a stamp for reply in most cases (I must
admit some have done so), and only last week my expenditure
on stamps to ‘‘ QSL ™ people whose reports were useless
amounted to 2s. 1d.

I sincerely hope that this letter will not stop people from
sending in reports which contain some data, as these are always
very welcome, but I sincerely hopg also that unless they can
“ deliver the goods’” in the form of reports on modulation,
strength, time, date, steadiness of wave, etc., that they send
a stamp for their acknowledgment.

Meanwhile I am continuing my tests on 45 metres, Loth C.W.,
and telephony, and shall gladly welcome reports of a useful
nature, GERALD A. JEAPES, G2XV.

¢ Chandos,” -

Gt. Shelford, Cambs,

MICA COUPLING CONDENSERS.

Siv,—The increasing popularity of resistance and choke
covpling prompts one to ask when are British numufacturers
going to produce a mica dielectric coupling condenser of 0.15
mfd. or thereabouts, at a reasonable price? Presumably not
nntil forced to do so by the influx of American goods, as in
the case of low loss variable condensers, ete.

London. W. D. BRAID.

S.B. FROM LONDON.

Sir,—I have recently completed the construztion of the two-
range receiver described in your pages, and I may say that I
am somewhat disappointed.

The performance of the set is all that can be desired; it is
easy to tune, and brings in the 2LO and 5XX transmissions at
good strength and with excellence of quality, but my complaint
is that I have not by the adoption of this dnal-equipped st a
choice of two programmes. I find that Daventry for four-
fifths of the time 1s rclaying London’s programme.

Surely the purpose of the high-power station is to provide
an alternative programme, yet to the listeners in the most
densely populated areas in and around London the station
might not exist. Here is a station which London listeners can
g0 easily fune in sending out a programme which is already
available from the local “station.

A 52

Dues the fact that the London programme is invariably chosen
for relay imply an inferiority of the provineial programmes?
Let us have an independent programme from 5XX to which
we can tun: when the London transmission exasperates us. 'I'he
question of cost does not enter into it, as the B.B.C. pays, as
we saw recently, stupendons fees for hrief items by really first
class artists, J. T H.
Acton,

“A TALK TO THE HOME MAKERS.”

Sir,—Cuptain Eckerslex's recent article in Z’he Radio 1imes
on the subject of home construction must have left most of his
readers gasping.

A point which amateurs would like Capt. Kckersley to answer
is why should he take up the cudgels for the manufacturer
and deplore the effects of competition with the home con-
steuctor when, as far as 1 can see, Captain Eckersley is more
responsible than any other man in England for any disappoint-
ment which the wiveless imdustry may feel in the amount of
business which broadcasting has produced. Let Captain
Tckersley first of all put his own house in order and give up
liis constant advocation of the crystal set policy. A little less
of that and the manufacturer would to-day be selling valve
scts and apparatus on a scale which would leave the question
of competition hy home constructors a negligible factor.

London, N.W. ¢, HLS8

HIDDEN ADVERTISEMENTS COMPETITION.

The Wireless World 7 [idden Advertisements Com-
petition, wwhich is maintaining its popularity among onr
readers, will be continued jrom week to week until further
notice.

o The correct solution  of
(23,12 '23)is as follows :—

the Fourth Competition

Clue No. Name of Advertiser. Page.

1. General Electric Co., Ltd. 11
2. S. A. Lamplugh, Ltd. .. 4
3. Metvo-Vick Supplies, Ltd. 00 14
4. H.T.C. RElectrical Co., Jtd. ... . 2
5. J. and W. Barton - - 19
6. British Tnsulated and Tlelsby Cables,

Ltd. . 17

The following were the prizewinners :—
3. P. Wilner, Eltham, £5.
F. Disher, London, N.22, £2,
Ao L. Rimer, Wawrkworth, Northumberland, £1.

Ten shillings each to the following :—
Alec Forbes. Tondon, N.19.
John Thynne, Ilford.
M. R. Scoble, Truro.
G. W, T. Bond, Wimbledon,
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“The Wireless World’

Information Department

Conducts a Free Service
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- of Peplies to Readers
Queries.
A Sensitive Four-electrode Valve
Receiver.
I was very dnterested in the  four-
electrode valve reflee circuit  pob-

lished recently in your journal, lut
wish to construet o straight regenera-
tive detector recelecer using « four-
electrade valre, my ohjeet being the
headphone  reception  of  distaut
stations rather than volume on near-
by stotions, and 1 sholl be glad if yon
counld  indicate  to e« surtalle
cireuit using plug-in coils.  J.C'. 1.
The circuit which we illustrate in Fig.
1 will be found to meet your needs.
Plug-in coils of the ordinary values such
as would be used on a conventional
single-valve

Questions should be concisely worded, and hcaded -* Information Department.”

Each separate

queslion must be accompanied by a stamped addressed envelope for postal reply.

Charging Accumulators from A.C. Mains.

I have « mains supply of 230 rolts 50
cycles A.C. in wmy house, DPlrase in-
form wie of the best way in which |
can charge my eccumulutor.

SR
There are four principal methods of
charging accumulators from A.C. mains.

First by means of a step-down traus-

former and a vibrator rectifier, second

by means of a chemical rectifier. thivd
by means of a valve vectifier, and finally
by means of a rotavy rectifier. 'The first
two of these methods may be said to
be incfficient and not to he aenerally re-
commended, whilst the reverse is true
of the two latter methods,  The diffi-

1eceiver  should  Dbe  used. culty with vibrator rectifiers of even an
1 ﬁl -O+H,T
0-0003mfd (‘b 0°001Imfad
o m \
S 1l -__L
—-H.T
—

|mde
y O—L.T.

O+L.T

Fig. 1.—Four-electrode valve circuit for distant reception with headphones.

The instrument will be found eminently
suitable for long-distance headphone
reception, reaction control being specially
smooth. Since four-electrode valves can
now lbe obtained with a filament cou-
sumption of 0.06 amp., and the H.T.
required is only a few volts, it is obvious
that this receiver is exceptionally suit-
able for use where the battery problem
is serious, as in country districts. The
circuit also lends itself admirably to the
construction of a portable receiver, since
it is possible to use four flash-lamp bat-
teries for H.T. supply, and for operating
over a short period of time a similar
battery may be used for L.T. supply. The
reduction in H.T. voltages is obhtained by
connecting tho inner grid to +H.T., thus
diminishing the effect of space charge.

expensive type is to keep them in phase,
they being apt to be put out of phase by
any sudden mechanical “jar” with dis-
astrous results to the accumulator, whilst
even when working more or less satis-
factorily the accumulator does not thrive
greatly on this method of charging,
Chemical rectifiers have the disadvantage
of being * messy.”” troubleseme and mal-
odorous. Most of them rectify far from
perfectly, and the reason why accumu-
lators are charged at all by them is that
they pass a somewhat greater current in
one direction than they do in the reverse
direction, and so there is a cumulative
effect in one direction which charges the
accumulator.  Their efficiency is ex-
tremely poor, and except for charging
very small accumulators where only a

small charging current is needed, they
are not to be recomniended. Valve recti-
fiers are efficient, silent, odourless and
trouble-free, but they possess one seriouvs
disadvantage, and that is that the cost
of renewing the rectifying valve forms a
large overhead chavge which must of
course be added to the cost of charging
the accumulator, With regard to votary
converters, it may be said at once that
they are undoubtedly the most efficient.
and in the long run the cheapest, method
of charging accumulators trom A.C.
mains. In the case of large accumulators
there is no alternative method that is
really  practicable, and in the case of
small accumulators this method is the
most efficient.  Unfortunately, however,
the initial cost of a reliable machine is
in the neighbourhood of seven guineas,
but this outlay will undoubtedly be re-
turned with compound interest during the
course of a relatively short period. A
gond machine will run quite silently and
need no attention,
cooo

An Unusual Cause of Interference.

! hare installed at my residence a system
of clectiic clocks impdsed at crery
half winute by o maoster clock in the
usual monner, Ivery time that an
impulse is transmitted hy the masier
clocl: the hroadeasting programmes are
spoiled by an  objectionable  click
cmitted by the laond-speaker.  Can you
inform me how to ahate this nuisence?

P.H.R.

It is evident that the impulse trans-
mitted in the clock circuit is being picked
up inductively by some lead or leads
associated with the receiver. In the first
place it is necessary to make sure that
any leads such as loud-speaker leads are

kept well away from the other leads
under discussion. After making sure on
this point, the usual remedies recom-

meuded in the case of interference from
electric lighting mains may be carried
out. Should this fail to bring about the
desived result, it may be neccessary to
arrange that all wiring to clocks is car-
ried out by means of lead-sheathed wira
suitably earthed, if, indeed, this has not
already been done. In many cases the
desperate remedy of stopping the clock
system during the time that reception is
being carried out may have to be vesorted
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to. Readers having electric light in-
stallations in their houses will almost in-
variably notice that & click is emitted by
the loud-speaker when switching the light
on ot off, which is, of course, a pheno-
menon similar to that produced by the
clock system, but since this does not occur
periodically every half-minute, its effect
nusually passes unnoticed.

cCcoo

Advantages of a Low Resistance
Loud-speaker.

I recently connected very lony cxfension
leads, consisting of about 30 yards of
electric lighting “‘flex,” to the output
terminals ‘'of my receiver in order to
operate my loud-speaker in a very
remote part of the house,  Quality,
which is excellent normally, was rery
poor when the loud-speaker was used
on the extension leads, the tome being
very “awoolly.” Thinking it due to
the fact that the capecity betiwern
the two wires of the lony extensian
“ flex” causéd « large capacity to
exist across the loud-speaker ter-
minals, I wwravelled the leads and ran
one awire along the pictwre rail, the
other being tacked to the skirting-

bourd, hut results acere not im-
proved. Can you assist me in finding
the trouble? J.B.R.

The ‘trouble is nndoubtedly due to an
excessive capacity across the loud-speaker
terminals as you suggest, but a moment’s
thought will reveal the reason why it is
not sufficient to separate the two wires.
It is obvious that one wire is connected
to the plate of the final valve, i.c., to that
side of the telephones which are at high
potential, and the remaining wire to the
positive of the H.T. battery; i.r., to that
side of the telephones which is at carth
potential with respect to audio-frequency
currents,  Now, although the positive of
the H.T. battery is at high D.C. potential
with respect to the earth, it is at earth
potential with respect to all oscillating
ewrrents, whether H.F. or I.F.  since the
large fixed condenser with which it is
customary to shunt the H.T. battery acts
as a virtual short-circuit to all radio- and
andio-frequency impulses, although, of
course, not to N.C', Therefore, since the
high potential wire is tacked to the wall,
which is in inthvate relationship with the
carth, it is ohvious that a capacity exists
between the high potential wire and the
carth, with the vesult that the higher
musical frequencies are short-circuited to
earth hy this capacity, and distortion sets
in.  Exactly the same effect could be pro-
duced by shunting the lond-speaker with
a large fixed condenser. Many people try
to avoid the difficulty by employing a
choke filter circuit or a 1-1 ratio output
transformer; but, although these devices
serve a very excellent purpose in eliminat-
ing the possibility of D.C. leakage by
keeping the steady anode current out of
the extension leads, the deleterious effect
of the capacity remains nnaltered. The
only real safegnard in cases where a loud.
speaker is to he used on very long exten-
sion leads is to employ a low-resistance
loud-speaker in conjunction with the usnal
10-1 step-down transformer.  The low-

A 54

Wireless
Worlld

BOOKS FOR THE
HOME CONSTRUCIOR

Issucd in conjunction with ** The Wireless World.”

¢« THE HOME CONSTRUCTOR'S
EASY~-TO-BUILD WIRELESS SETS,”
by I, H, HavnEs, Price 1/6 net. By Post, 1:9.
“ TUNING COILS AND METHODS OF
TUNING,” by \VW. James. Price 2/6 net.
By Post, 2/ro0.

« HOW TO BUILD AMATEUR VALVE
STATIONS,” by P. R Covrsevy, B.Sc.
Price 1/6 net. By Post, 1/8.

«THE CONSTRUCTION OF AMATEUR
VALVE STATIONS" by Alan L. M. DouGLas.
Price 1/6 net. By Post, 1/8.

« THE HOME CONSTRUCTOR'S
WIRELESS GUIDE,” by W. James. Price
3,6 net. By Post, 3/9.

“MAST AND AERIAL CONSTRUC-
TION FOR AMATEURS,” by F, J.
ArxnsLev, A M.I.C.E. Price 1/6 net, By Post, 1/8.

Obtainable by post { with crder) from

ILIFFE & SONS LIMITED,

Dorset House, Tudor St.,London E.C.4,
or of Booksellers and Bovkslalis

frequency transformer possesses, also, the
additional advantage shared by the equal
ratio transformer of kceping the IL'T
away from the loud-speaker windings. It
is, perbaps, sonewhat to be deplored that
the modern tendency among amateurs is
to look askance at the low-resistance loud.
speaker. on the grounds that it introduces
extra distortion. Of course, many readers
find that the reverse is true, and that
their loud-sprakers give better results on
long extension leads. The rcason for this
is usually that theiv instrument is of in-
ferior design and actually requires a large
capacity across its windings in order to
make it tolerahle to listen to. The remedyv
in your case would be to stretch the high
potential wire across the varicus rooms
through which it passes well away from
walls, ceiling and tloor. The remaining

JANUARY 6ih, roz0.

round the picture rail or under the carpet
out of sight. Incidentally the low-resist-
ance instrument is also far more robust
than its high-resistance brother, and,
being relieved of the steady anode current
which would otherwise pass through the
windings, is far less likely to burn out.
0000

Uzing a Transiormer as an L.F. Choke

[ wish to construct a L.F. amplifier, the
first stage to be choke coupled, the
second  stage  heing  transformer
coupled, and shall be glad f you
could give me the circuit, together
with any other details which you
think neccsxary. D.B.D.

In Fig. 2 you will find the ecircuit
which you require. Since you will in all
probability be employing a generval pur-
poke valve as detector, it is important
that the choke be of -high inductance
vulue, about 100 henries being a good
value to aim at. 'There are many types
of chokes upon the markét which have
an inductance of only 20 henvies or so.
Whilst quite suitable for following a low-
impedance power valve, a higher induct-
ance value is necessary after a general
purpose detector valve, which usually has
a fairly high impedance. An excellent
L.¥. choke of high inductance value can
be had by connecting the windings of an
ordinary intervalve transformer in series
with each other. In this manuer not
only do we obtain the sum of the indi-
vidua!l inductance of primary and
secondary, but obtain a great increase in
inductance owing to the mutual in-
ductance present between the two wind-
ings of the transformer. It is important,
however, that these windings be cor-
rectly counected in serics in such a
manner that the mutual inductance in-
creases instead of decreases the total
inductance, We cannot say. lowever,
whether ta join OP to IS or OS. since

+
H.T%)
T
=
w129 mfa
o 1 Pl 0.
“+
l \ H T -
<o |
z
- I,
0.P. _'L S _ O+
G.B. LT.
H s

Fig. 2,—Low-frequency amplifier with choke and transformer coupling.

wire, which is at eavth potential, may lead
round picture rail or skirting board, or
may even be placed under the carpet. In

this case, theu, you will be reducing the |

actual capacity across the loud-speaker,
and theveby the cffect of it, whereas the
step-down transformer does not veduce the
capacity, but does very greatly reduce the
effect. and is much more convenient, in
that it permits of double flex bLeing led

it differs in various makes. The correct
connections are, however, quickly found
by experiment, since when wrongly con-
nected, a very low total inductance value
is obtained, and both quality and volume
leave much to be desired. When cor-
rectly connected it will be found that
vesults are distinctly superior to those
obtained with many types of chokes that
are upon the market.
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HELSBY

MANSBRIDGE

‘CONDENSER

We have manufactured the genuine Mansbridge Condenser as originated
and patented by G. I. Mansbridge, Esq., for over 20 vears, and were one
of the first concerns to take out a licence to manufacture under

Mr. Mansbridge's patents,

The manufacture of reliable Condenscers, however, presents innumerable
difficultics which can only be overcome by carcful rescarch and expe-
rience.  The genuine HILSBY Mansbridge Condenser, as supplied to

various Government Departments, is the resnlt of over 20 years'

cxperience, and is nnequalled for accuracy and reliability. It is supplied
in a neat black japanned metal case, plainly stamped with
its capacity, and is fitted with suitable terminals for either
screwed ar soldered connections, ~

The words MANSBRIDGE CONDENSER are plainly 1Mf

marked on cach condenser.

British Insulated Cables Ltd.,
HELSBY, near WARRINGTON.
Makers of HELSBY and PRESCOT Cables.

\‘? -5 54[—/*
OMANSBRIDGE
Conpens®

OUTSTANDING PRODUCTIONS |
FOR NEUTRODYNE CIRCUITS

THE GAMBRELL NEUTROVERNIA
CONDENSER.

Price 5/6
CHIEF FEATURES :—

Min. Cap. 2 micro nrvicro farads,
Max. Cap. 38

Onlv six revolutions of the knob to cover from
minimum to maximum capacity.

Fach revolution of the knob covers six micro
micro farads

Takes less panel space than that covered by a six-
penny picce

It is not possible to short the moving and fixed
clements.

The Condenser is totally enclosed—damp, dust

THE GAMBRELL TRANSADAPTA.
Price 6/6

The only really efficient method of H.F. Ampli-
fication. For use with standard plug-in coils as

and fool proof.
The best condenser ever devised for either neutro-
dvne circuits or as vernier condenser

neutrodvne Units, or H.F. Transformers. Embodiecs
unique totally enclosed switching device enabling
the current in one of the coils to be reversed.

Write for full particulars of these productions and of the Gambrell  Efficiency’’ Coils,

GAMBRELL BROS. LIMITED, 76, Victoria Street, S.W.1. j

Adwertisements for *“ The Wireless World '’ are only accepted from firms we belicve to be thoroughly reliable.
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A
GUIDE
to
WIRELESS
LITERATURE

A complete list of bools published
in comunetion with = The Wi ] <<
Waorld " and dealing with every
aspeet of wirclsss tor the beginme:
amateur experimenter and  re
search worker, will e sent i1ee on
1rquest.

rnmv-wrwr

THE HOME
CONSTRUCTORS

WIRELESS SETS

FH HAYNES

THEHTOME CONSTRUCTOR'S
EASY TO BUILD WIRELESS
SETS, bv 7, 1. Haynes.

Easy to understanl working dra., -
ings are given, with practival circutt
diagrams, together with a sufficicnt
cxpianation  of the undirlyin
priuciple to obtain thorough wnder-
stamiding of the construction.

PRICE 1/6 NET.
I'ost free 1.

P T R

WIRELESS
VAIVE PECEIVERS
AND CIRCLHTS

| IN PRINCIDLE AND PRACTICK:

[IRETEL Y PRN

T ARLBUOOI, By, A e

oo NmAUD R A
#SONS LIMITED {

A TI0OR ST AENBONIEe i&‘
A

£

o
FRALINIR

WIRELESS VALV
RECEINVERS AND CIRCUITS
ot principle and practise, by R, D,
Bawngay and N, Ashbridge, .S

Wrilten to enable the wmateur to
tnderstand  the working of any
areuit he constructs.
PRICE 2/6 NET.
Tost free 2/10.

l The
will be

amateurs,

[ e EZEWIRING Seres Nol |
- |
?

By KUGH POCOCK

A THREE VALVE

PORTABLE

RECEIVER

Conraining axs
COMPLLTT INSTR ICTONS With
e WORKING DRAWINGS ¥OUR--
- o . COLOUR
VOLS. foa . - WIRING
DIAGRANM.

L=1V. J

TACLI VOLUAMI of “The Wircless World " EZI-WIRING

EZI-WIRING SERIES
appreciated by all

who want to make
a trouble-free set this winter!

SERIES gives you complete working instructions, detailed
measurements and explanations of the components necessary
for building highlv-cificicnt sets at very moderate cost. A four-
colomr wiring diagram enables vou to build the set without any
possibility of incorrect wiring.

No. 1. A Three-Valve Portable Receiver
by Hugh S. Pocock. ‘fhis recciver can be usedd in any situation witl a temporary
aerial or with the frame acrial jncorporiated in the recciver itsell.

No. 2. A Three-Valve Receiver

\w F. H. Haynes. The tuiing arrangements of this receiver ave self-coutiined. All
the B.13,C. stations are, theretors, within range when used in conjunction with an
ocutdoor aerial,

No. 3. A Two-Valve and Crystal Reflex Receiver
by W. James. Rellex receiversare capable of giving a very high dexree of amplifica-
tiou per valve. This two-valve and erystal retlex receiver, unlike many reflex
receivers, will be fonnd perfeetly stable in operaticn, and capable of giving loud-
spuaker strength within a radius of thirty miles of the main B.B.C. station.

No. 4. A Four-Valve Combination Set

by W. James. .\ four-valve receiver of this type is ideal for wenvral reception both
with telephones and a lond speaser. Switches are provided so that two, three or
four valves iy be used at will.  An entirely new priuciple is used 1o cut out the
11,1 Valve, no switches Leing employed.

PRICE 2/- net, per volume.
I’ost free 2/2 each.

Obltainable from the publishers of « The Wireless World,”

ILIFFE & SONS LTD., Darset House, Tudor St.,London, E.C.4.

W.w.33

7

256

Mention of ** The Wireless World,” awhen writing  to advertisers, will ensure prompt attention.
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// \\
Kever before have vou seen such a compre. \\\ h
bensive range of really efticient tuning coils at
such rema~kably luw prices as that ofered by
the maker s of \
REFLEX COILS .

The pricer aml sizeq are from No, U5 at 8d. to J
No. 1500 at 10~ The Iargor sizes (No. ‘ l ) ‘|
(d

()

400-1500) arc specially suitable for use ng H.1",

Chokea, There iv also s specinl 5X X Joading }
iX

for erystal sets ut 1 6. “R X " are the
only successful seli-supporting  coils  made,
Kutirely 1 ce from all capacity-causing fittings,
Try the “REFLEX ” on YOUR set and notice
the difference. From all good dealers.
Alo sk to ser the wew patnt REFLEX
Coil Phur Price 1.,

(1) Threaded brass liner to knob.
(2) Screwed head of ‘ Collet.”’
(3) Tapered hole moulded in dial.
(4) Split ¢ Collet '’ sleeve.

(5) Spindle, screwed or plain.

The ** Collet Dial ' fits any size of spindle,

screwed or plain, and gives a firm, even

grip by the mere turn of a knob.

A tapered brass sleeve—similar to the
‘ chuck of a drill—is let into the knob of

7 the dial and engages the spindle when the

- | knob is turned. No fear of slipping or

) VT o B2 4 wobbling ; once the spindle is fixed it

N oy ﬁ/ 8 remains fixed until need for removal.
\ L

- Lock - nuts and set -~ screws are not
B : necessary, the one operation giving a
perfect, central engagement. Write for
full particulars to-day.

o=

|

T ——,/
———
—

Ii

P 1€
! ) The ' Collet” Dial

15 onc of the products
ol IZbonestos Insu-
/ lators, Limited,
sold wunder " The

Sign of Safetv.”

0605

225 10/6
S IN STOCK

D

WARNING. Attempis are being made to induce ”
buLyers to uccept substitutes for Bowyer - Lowe
“ POPULAR "’ Low Loss, Ball Bearing Condensers
or the plea that the genuine article is unobtainable.
Actually there are thousands ready and any number
may be obtained BY RETURN, POST FREE if
ordered direct trom the factory. Send your postal
order for this precision condenser to-day. ¢
1ﬂhelhougmn4bowue
POP“LAR el
T
EBONESTOS INSULATORS Ltd.,

THOUSAN

Low Loss Condenser

Bowyer-Lowe Co. Ltd., Letchworth.

Excelsior Works, Canterbury Rd., S.E.15.

f
| -

Advertisements for ** The Wireless 1oild ' are only accepted from firms we belicve to be thoroughly reliable, AST
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HIDDEN

Each fragment is a clue.

£10 Weekly in Cash Prizes

A New and Simple Competition
for all Readers of “The Wireless World ”’

To be continued weekly until further notice.

ADVERTISEMENTS

Below will be found six reproductions of fragments cut from the Advertisement pages of this
issue of ‘¢ The Wireless World.”

Can you from these clues identify the

merely observation.

N g4 e a ¥ X _.
a1, 01} ip T oL
1 v, pou 0 2 : =25 X
sn j}dIe e . -~ & ,"-“
37 ay v L4 ':: Es % =
for the first ol m . WY % B, U7
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correct solution dw 7 Ry g
opened. i 2
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\ ym 2
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for the second
correct solution
opened.

S

i

Wireless World
and marked -

Dorset House,

advertisement page,

but may
other position.

Monday next.
retained until Monday morning.

1. All solutions must be written on the special coupen appearing
on an advertisement page in thisissue and addressed
Tudor Street,
* Hidden Adverts.” in bottom left corner.

2. Clueswill not, of necessity, appe .1rm the same way as in the
inverted or placed in some

3. In order that town and country readers may compete on -
equal terms, solutions will not be dealt with until 10 g.m. on
All solutions reccived before that date “will be
Competitors may submit any

CONDITIONS

number of
to The

London, kE.C.4, 4.

entries.

disqualify ~he entry.
The first prize of £5 will he awarded for the first correct
solution op:ned; the second prize of £2 to the next correct solution;
the third prize of L1 for the third, aud four consolation prizes of
1o - each for the next four correct answers.
readers sending correct solutions the prizes will be awarded to the

Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us
correct solutions. No technical skill is required,
or entry fees and the conditions are simple.

There are no restrictions

the third

correct solution
opened.

and

4

consolation
prizes of

10/-

Each

for the next four
correct solutions
opened.

Frasures or alterations on a coupon will

In the event of no

vompetitors whose solutions are most nearly correct.

Woild is firal, aud

no

5. The decision of the Advertisement Manager of The 1V ireless
correspondence  can
Compctitors enter on this distinet understanding.
the stoff of the paper is permitted to compete.

be entered into.
No member of

Mention of ** The

Wireless Worl

3

JOavhen qoriting o advertisers, will ensure prompt altention
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The Natural Jone Loud Speaker

Perfect transmission and perfect There 1s an AMPLION to suit
reception can be spoiled by poor every purpose, every taste, and
reproduction.  Better radio may every purse—from the tiny
be ensured by installing an Dragonfly at 25/- to the superb

AMPLION, “The World's Radiolux at prices from
Standard Loud Speaker.” £4 :15:0 to £16:16:0.

THE WIRELESS
WORLD’S LOUD
STANDARD SPEAKER

Obtainable from AMPLION STOCKISTS,
Radio dealers or stores.

Patentees and Manufacturers :

ALFRED GRAHAM & CO. (E. A. Graham), St. Andrew’s Works, Crofton Park, London, S.E.4

Demonstrations gladly given during business hours at the AMPLION Showrooms:
25-26, Savile Row, London, W.1 10, Whitworth Street West, Manchester
79-82, High Street, Clapham, S.W .4 101, St. Vincent Street, Glasgow

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompt attention.
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STERLING MELLOVOX'

Loud Speaker

The popular hornless type.
PRICE

48/-

An Innovation. ‘
STERLING “ MELLOVOX "~
and LAMPSHADE
COMBINATION. I

Consisting of the * Mellovox,”” combined
with an adapter, complete with electric I
light fittings and attractively coloared
shade.  Can be suspended in a few seconds
and the adapter plugged into an |

existing lampholder. n4 o 4 R 0
I'rice complete ; . o

Shade and
Adapter onh

£2:2:0

The Sterling “ Mellovox ™
Hornless Loud Speaker is
faithful in reproduction,
mellow in tone, and ample
in volume for all home
requirements. Artistically
finished in brown, blue,
mauve, or black with go'd
floral diaphragm.

= - :
STERLING “LILLIPUT?” Headphones.
A veritable masterpiece of headphone efficiency. Clear in tone,
light in weight, and extremely comfortable. Easily adjustable to

any head. The most efficient, inexpensive phone
obtainable. Per pair 20/-

STERLING “LIGHTWEIGHT ” Headphones.
The World’s Standard ; first in design, quality, finish and
performance.  Supreme in tone and volume and as light

as good headphones can be. Comfortable and
casily adjustable. Per pair 22/6

At all Radio Dealers

Write for a copy of Sterling Publication No. IV.WW'. 364F, conlaining
particulars of Marconiphone and Sterling Radio apparatus. N

THE MARCONIPHONE COMPANY, Ltd.
Registered Offices: Marconi House, Strand, London, W.C2
Head Office : 210-212, Tottenham Court Road, London, W.1

Sole Agents for STERLING TELEPHONE & ELECTRIC CO., LTD.

Branches :  ABERDEEN, BRISTOL, BIRMINGHAM, BELFAST, CARDIFF,
CHELTENHAM, DUBLIN, GLASGOW, LEEDS, LIVERPOOL, MANCHESTER,
NEWCASTLE, NOTTINGHAM, SOJTHAMPTON, SWANSEA.

“LILLIPUT”
Headphones

X Advertisements for *“ The Wireless Worla '’ are only accepted from firms we believe to be thorougk'y reliable. Al
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FIXED CONDENSERS
GIVING FIXED RESULTS

The *Cosmos” Permacon is
an ideal fixed condenser, being
light in weight, of guaranteed
accurate capacity, and having
the lowest pessible losses.

The diclectric is mica and each con-
denser is tested at soo Volts during
inspection. Nickel plated cases give
them a particularly neat appearance.

‘ooer mfd .. C .. 1/6
‘0002 ,, .. .e .. 1/6
e = =% .. 1/6
(with clip for
grid leak) 18
e 1/8
1/10
2/8
e e ied  we e 13[9
LLAral " M\
COSMOS " GRID LEAKS
are uniform and permanent,
4, 1, 2 and 3. megohms, each 1/6
Ask for copy of the Cosmos
Comjponents Brochure.

METRO-VICK SUPPLIES LTD.

(Proprictors Metropolitan- Vickers Elcc. Co. Lid.)
4 Central Buildings, Westminster,
LONDON,

S.W.1

4
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AT YOUR
DEALER

WANT MORE STATIONS ¢

With an efficlont receiver, it should
be possible to bring in all stations
within ifs range, but with so maoy
hroadcasting stations * on the air,”
you fnd it difficult to tune in the
stations you want, ul'fonk to your

transmissions, and the Pelican
Univernier in particular has proved
its worth as a fine tuning device.
Easily and instantly fitted to any
type of variable condenser or vario-
meter, it provides that superfine
ng i djustment that ts essential to
tuning controls are a vital necessity bring in the maximum number of
for the clear reception of individual stations,

PELICAN

bear inspection and
stand constant use

.
"HE “BRETWOOD” Variable
Grid Leak will satisfy critical
inspection in every point of design,
construction and-practical efficiency.
In addition, it is guaranteed to give
efficient performance for a period of

| COMPONENTS
: are guaranteed :
: for three years. :

Theyinclude :

THE
“ BRETWOOD

JEILAMENT three years.
 Priced/o. Pestagedd, | The Bretwood Variable Grid
i THE H Leak and Anode Resistance.
“BRETWQOOD " ¢ (Patent No. 224295)
ANTI-CAPACITY The only reliable grid Jeak. The plastic

: _VALVE-HOLDER,
i Price 1/9, Postage 3d, !

tesistance gives stmooth, perfect control,
and is absolutely constant in action.

oy

“ THE Gives accurate readings consistently from
Ag%m%%%'! H 50,000 ohms to over 1o y3
: SWITCH megohms. PRICE / O
: Price5/-. Postage 3d. : With Condenser (as illustrated) 4/-.
Postage 3d.
BRETWOOD LTD 12-18, London Mews, Maple Street,
. LONDON, W.1.

Barclays Ad.

Mention of ““ The Wireless World,”” when writing to advertisers, will ensure prompt attention, 17
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Buy your

Condensers
with this Y.
Guarantee i

If there is onc item, more than any other,
which nceds careful discrimination in
your choice of components, it is the
Variable Condenser.

Robust construction, smoothness of opera-
tion, scientific design and perfect finish, —

s “Polar’ Cami-Vernier principle, with

10degrecs of vernier movement in any
position ; the only condenser having
vernier movement shown on the scale.

Prices: 0003, 10/ 0005, 11/8

With cvery “ Polar” Condenser (made
by one of the oldest exclusively Wireless
Manufacturers in the world) there is a _

definite documentary Guarantee, which ol drsign. e prive ferall capaciies e 1278 T
18 rcl)rO(IUCCd ]lcrc' ’1111; prOVI(ICS for .NsssEsecEssEEsEsEEsGEEGsGnEssEReaEnE” H

Straisht-lin
frequency,  one-
hole fixing. A low-priced modil
cmbodving all the ¢ Polar " f~ature

make very material difference to the ! «Ppolar” 3

; . . olar N

quality of your rcception ; and the full S ¢ PR [0 T :

satisfaction of knowing your Condenser i : Condenser. H
2 . o o 2 Specially-designed

1s fan]t]ez}s C?[n ]on],y be s?cmod by buying “Polar ® 3 vancs conpisating for :

a rebu lo 7 , - . . * neutrat  capacity  of 0

d l(’/)ll[tl ¢ Makers pl oduct ]umor E vour firm{it, f»’i\'il?g H

proportional scale reading for ch

Condenser, E of  wave-length, E:i:gbodoi:*st ax;ﬁg E

H H

H H

- -

H H

. a

. :

- .

L]

.

.

sssssssrorasvessssFoONaOEES

2

Condenser Book-
let. “Polar”
Components are

Extremely compact, occupics a space
of 3in. by 3in. by 1in. High insulation,
complete metal  screening
very robust; supplied comn-
plete with engraved metal
scale {serecning against hand

unquestioning replacement if any defects : :
due to faulty manufacture should develop : “Polar” -
within twelve months from purchase. 5 Straight-Line P Ask your Dealer,
It is a Guarantee that you should sccure : Frequency : or write to us,
with every Variable Condenser you huy. ¢! Condenser. ont for the “Polar”

“Polar” capacity effects).  All capa- so l d b y a l l
Micrometer cities ol price. . 10/6 reputable Radio
Condenser. Dealers.

(“N” Type.)

LEmbodics both push-pull and rotary action, giving extremely fine variations

of capacity; ideal for Neutrodyne circuits; lock-uut for fixing in any

set position. Onec-hole mounting ; nickel-plated parts.  Minimum capacity

2 micro-micro farads . . o oo oo . 00 Price 5/6
Vertical and Rotary Scales, as shown, gd. cxtra.

SeCEEEPREsEUSEN S EREENRRUBREEY,
4scnuessssweEseessanssRsIRNTeS

Radio Communication Co. Ld.
34-35, Norfolk Street, Strand, London, W.C.2,

Ew.s

7 Advertisements for *“ The Wireless World ' are only accepted from firms we believe to be thoroughly reliable. A3
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—“ENCORE”——

Perfect INDOOR AERIALS
Oaq L BonTe SEPAAATOR X —:-EW'FST_ - ﬁo
Reproduction ——
f DE LUXE.
0 PRICE An indoor aerial, being small, assis}s
5 6 selectivity. By turning the condenser dial
N a few degrees you can tune O(lit your loca}
B d e e station.  If you desire the advantages o
Cca lete with 7' 6 ou af gt
roa Stmg o . an outdoor aerial without its disadvantages,
— & Either aerial is erected try the Encore de Luxe. Strpngly rr}ade
s B or removed in & #¥  and neat in appearance, this specially
designed and constructed 'aenal has a
crystal set range of 15-30 miles.
- ARD.

OPULAR judgment of radio to-day i3 directed UL ST{‘ND RD
}o\\';\rd_qua!ittly. R The lSlfmerl'dSlll'(écests L.F. 'll‘ransi | 3 / Although not quite equal to the Encore
ornier i3 without equa. or lidelity to speech and - €“ ”»

music. This is & claim based upon the testimony of de Lu).:e the Standarfl ]'s t}fle next
thousands of sati-fied users. Complete with 7° 6° best thing to the regulation 100 ft. P.O,
Combiuing improved features of construction, including L fin, Aerial.  You haye probably tried home-
high prinmary ixtm)edauce, low tTelf-ca.pa.cit_\', sl{r((zludféd t({ | .I.L r":niﬂ:llfrz?lnrm;-‘cz\!:r'lh“l; gxade }:ndocEw:r aerials w1ltlh varymg resultﬁ.1
prevent interaction. permanently proofl against dust and s <h your loca ut the ““ Encore " will give exceptiona
damp. the Super Success is the best audio transformer iaalor Rest dRICOith . . .
u.\':til]:\ble for yr:.ou who seek the perfect reproduction of gaﬁ:;s. w}?:r:n o i‘.’Iﬂ results consnstently : Over ]5'900 satisfied
broadeasting. | send nerial post five. users can substantiate our claims.

s ‘l: lT:;od E;‘a_lti:: . Price 21 | eaCh I Sole Manufacturers of Encore Products. ‘Phone : Putney 3973,

i
. J THE ENCORE MANUFACTURING CO.,
BEARD & FITCH LTD 34, Aylesbury St., London, E.C4 | 16, Lower Richmond Road, Putney, London, S.W.15.
Al ¢ 1, DEAN S"I'REET 'Plcc;g;‘fi‘-‘;‘e M(Alcl;:\:cl-l{l;-\:lsl'lrlil.;l \ Sole Agents for Ireland ;— The Briscoe Importing Co., Ltd., 9, Astons Quay, Dublin, f'
SO af ) ’ » . I
Iy ‘ T o ~
PRICE, ey
complete and ready (TDC !
D.C. Uit "85 100 : 4 o |
nit 1 LY |
A.C.Unit £6 00 2 G \ b |
AC L 8600 Ired unooraoio | |
Unit 12'6 7 [
Mains i
, |
TUnit — |
!
RE AL L)
for D.C. or A.C. Mains — e e L
(from 100 -250 Volts) The Journal of Radio Research and Progress
entircly replaces the : ;
H.T Battery, and sup. , “EXPERIMENTAL WIRELESS " is a monthly
plics a perfecl:t e publication devoted to the interests of all kcen
of Iligh Tension | radio enthusiasts, advanced amateur workers {
Current° Fam | Beh and cxperimenters, and professional wircless
7 ALTERNATING and ‘ cngineers. It contains authoritative technical
"_‘ﬂ" DIRECT CURRENT ! ax}d scientific mforma-tiorg relating to cvery
& MAINS, with an i aspect of wireless cxperiment and research.
output of 20-50 1'1\111. amps. at r1oo-110 volts. l The following articles in the JANUARY ISSU’E [
The Tudoradio asains TInit costs less and is l , S el 00 FUselns ¢ et Liidies LR i
much smaller than a good H.'I: accumulator and has | «The Performance of Amplifiers,” ‘
g(z‘n‘egoz 1:151 fauits, ansin;'sg:nrcs nod mainttcuancef. | by H. A. Thomas, M.Sc. [
ving to the extreme ness and constancy o | A s s q q 00
supply the volume and tone from your sct must be ‘Ek;’)ergmental Radio Station G 2Dx,
improved. 7 by W. K. Alford.
‘¢ Short Waves for Long Ranges,’’
Absolutely safe — fully guaranteed. . by Capt. W. G. H. Miles, R.M.
Money refunded it yo’u are not satisfed. i ) Rectiﬁers for I’*Iigh Tension Supply,"
The Tuooradio Co., LtD., by R. Mines, Is.Sc.

Tudor Works, Park Royal, N.W.10. | —— _

*Phone: Wembley 41, : Monthly 1s.: Post Free 1s. 3d.: Subscription, 15s. per ann,
LTI DT TETTO DT AITOTITOITIOOON | S\ Publishers: 1LIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4_o”"

wWw.2

A4 Mention of *“ The Wireleas World,”” when writing to advertisers, will ensure prompt aitention. 23
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0/71711//01’
T;"; is e g:%c’:’ They always get on well together. Ii's
apnity, a . o .
link behosereach Edistan like that in every large family. Always
Receiving _valve and two that will work—or play-—better with
Ediswan Power valve. h h .
The R?,-,,;I,:g ,,%,,? are Céne aEc:Jt er than with anybody else.
supplied either H.F. or ver i 1 i Nt
L'f' i B f’;mr 3 gyiveslsv;zr;dvalve has its family affinity.
valve to use is shown
in the table opposite. service in any The Valves to use.
conditions — the | Recions. | GGG | Pouer
best service AR 6 PV5
when i em | A | 1| B
plleyeel N 08 S o el i T Gl
twin. L.T. Accumulators™ the ideal is atlained.
THE EDISON SWAN ELECTRIC CO L.
123.5, Queen Victoria Street, London, E.C.4.
EDISWAN
fl:'\. . A D
[ g TR
ANY Set
Ediswan valves
are entirely
British made.
96
I Advertisements for < The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. A5
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Urdera 5/8 value,
carriage paid.

3/16°
1

¢

005
003

Tnder 5/8, 2d. per 1/-
for packing, ete.

fquare Law Var. \ @&
Condensers.
with knob and Dia’.
001 pancl type.

VgrnlerB‘I:‘ldebxtm 1/4
TRt
“Utility*’ usual prices.

. G'G

“Ormond *' &

SEND FOR NEW FREE
Comprehensive Price List

RADE ENQUIRIES INVITED
Senerous Jerms - Prompt Service. ;

10d. Vernjer, no dial_ 2/8
\ny mze cut. & vane, $/3; 3/6 |
sq.in ¢, id., 4% Yolar types 10/6 §
No ADVANCE EQ

TR

TYPE B

Aerial  Wire “w 1,090-0 .m Govt. I, | = e )
Enunelled. Bright Choke Colis 8d, | W n.h Wander Plu!,;;s x1~{'lulm"lns'. (uw) ’i;— > it ts R R | ik i il =
100" 3/3 23 | ““Coil Plugs” fSov, 11/~ ilvertown . = =
w FElectron  1/8 | Ebonite 100, | d6v. _4/8 le 1o | Jgranlc 21/~ & 20/ = H.T.C. PATENT VALVE HOLDERS =
Mars 96  sSuperior 1/~ 4&? F.L. l;l 13?6 {}“Td?xn (oew) 2’41 = —
Lend-in 4d. yd. Narrow 40v. Ever-Rdy. T Lt The original aotl-capacity  capacity” holders with metal pur-
ST B"A‘thol" Ebonite 1/3 $6v. §/- 1ov. 3/? " Cc:l:;r&gr:;d l:g/_ =  Valve Holder. There are many  rounding the valve legs, cannot, by
Shell, ;:‘-" -* 3a. "Do ,}’mc‘il“n gé. New Jacks 4-Cont|ct9. ’]l.:l.:;mé A]Pgé‘& lZ;g = ;z::ﬁ.;{;g:u;afl‘l;g L T P Y] P :g,enmﬁhro% ﬂ:,l:
(& <1~ orned Coil lugs 84. | One hole fixing 1, angent ie, <! B A i s
"‘”}E:’J"m (537 | Basket Coilsets,” | Mtodara Plugs - 13 | Royal a1, 3-1 20/ anti-microphonie, PRICES CEzainine
& 6" . 6*‘1'9. 14—~ Potentiometer 300 | M1, Tangent .. b5/8 = :omcpare favour- t":lpncity.
v lI— 127 & 15 e — ohms ex-Govt. 5/— | McMichael's .. 10/ biv  with  the Type “A” (1hove [-'\nel l '9
——e British Wires. Microphones ., 2'- | Oojah Y00 metres 5/8 :riéiml THILC mounting)
Valve Holders. swg. dco. esc. dsc. | Alum. H’'dbnds, 2/8 | ————————— = AU added capn- Type “B"» (or bo:ud f -
Type A 7d., Polar 1/3 14 11 2/11 8/5 | Ex-Govt. Dewar ! Fil. Resistances. = ity of the H.T.C. mounting l 9
Screwed 8 nuts 20 2/2 3/a 42 |Switches12contact2/8 | Good quality .. 16 i4 reduced to the waw Patented in
Ebonite 22 208 39 47| ———— —— | Ieranic .. /6 bsolute  mini Type "' € (under mnel 1/6 & :
Autiphonts .. 1/6 (24 2711 310 5/~ | All ‘Tgranc,’ Lissen,’ | Vernier tyre .. 5 | £ joum and the mourting) .. Great Britain,
"Seeurity * '.ypc l[- 20 3/4 4/2  5/9 | ' Burndept.’ * Edlson- | ('rmond 2/-. No. 528 valve legs being Type “E for bl’:\('kd / USsaA.,
Baseboard type 28 3/0 4/9 6/6 | Bell,’ ‘Atlns, & ‘Ster. | Burndept 5/-,6/-& il“ held between 4 —one-hole fixing . - a—
= $ %lods mefiug’ gools supplied. Lizseajiyge s shrings with te Tope “B7 with :me Dot
ondensers. o —eee | £ Y o e to- or board mounting, 0 =
Dubilier, McMichael's, | 36 8/~ 8/8 13/- iti Peerless Jar. &6 wards the centre arranged for boldel’\.d Other patents =
Mullard (Usual 40 17/- 14/8 20/~ New Edition e e renders them connections 2/3 pending.
Edison-Bell prices) —— RELIABILITY |  Headphooes. unti-microphonic. “g” with b
New  Mansbridge, Variable Leaks. WIRELESS | 4,000 oluns. Brown's ™ "l‘wob @ 5 ;unuzﬂe _ =
2 mfd., 3/6, 1 mfd.2/6 | Filtron 0-7 meg. 3/- GUIDE, No. 2 , Biemens, Holders  whose or boar ting, | =
| Watmel 0-5 meg. 2/6 » NO. I!nndea. G eneral contacts are sup- arranged with terminals 2 6 e E
Coil gomm Lissen type 28 Ready. Radio, Claritone 20/- ported by spir: for conpections o s
Igranic 3 Bet . chlbhncvs 2/6 Have you got one?  Ericssonand Ster- eprings, or “amti- : supplied. =
“l""“'; ?’u?f‘zlls g/~ | Tretwood - JLSIEREES lm]"{andr',f,one 22/2 Munufactwers and Patentees: E
cornior? oill
[ Seiniers i ir ve.ght o 918 HT.C. ELECTRICAL CO., LTD.,

2. Boundaries Road, Balham, London,

2 RADIO HOUSE.
Macaucay S1., HuopERSFIELD
Jet: 341 Grams: THOROUGH HUDOERSFIELO

T 1€ PAODC. |- o - o) =lolale e e alolaei ol oo Battersea 374.

|
Ajr weght .. 9/8 \

%

“The Jov of the Genuine
Experimenter”’—

is to be found in design-
ing and building a set
to his own particular
requirements.

PRICE 3/6 NET
per volume.

e

TUNING

¢ The Radio Experi-
menter’s Handbook,’
in two volumes, by
Philip R. Coursey,
B.Sc., furnishes all the

cach.

M

iy BTSSR

THE RADIO information nccessary.. and : ) i :
EXPERIMENTERS They explain the prin- ' .
ciples of wireless telo METHODS of TUNING
graphy and constitutc a
THE RADIO reliable guide to working By W. JAMES,

practice. Get your copy
to-day! Second edition,
revised and brought
right up to date, now
on sale.

EXPERIMENTERS A VERY useful manual giving the maximum
of information on the subject. Following a
simple cxplanation of the principles of wire-
less, the author discusses the many imethods
of tuning circuits, with explanations of spade,
condenser and variometer tuning. Other
chapters treat in detail of the choice, con-
struction and design of coils, and give
particulars as to size of coil required, the best
shape, size of wire, type of insulation, and
special uses of the various coils.

b Price 2/6 net By Post 2/10.
of "' The Wireless World.” |

| Obtainable from all booksellers or direct from the Publishers:
ILIFFE & SONS LTD., Dorset House, Tudor St., London, E.C.4.

w.W .32

Part One deals with the
general principles underlying
the design of radio receiving
equipment.

Part Two is devoted to data
and actual quantitative design.

T UL
saL3s Lo

Obtainable from the Publishers

W.W.5
ILIFFE & SONS LTD., Dorset House, Tudor Strect, London, E.C.4

A6 Mention of ** The Wireless World,’2 when writing to aduvertisers, will ensure prompt attention. 27
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K. RAYMOND

Also at 9 to 8 DAILY

7, Grape | HOUPS Of BUSINESS 2 i ¢ sarunoar

RADIO COMPONENTS s Sg;:t»ry TWO SHOPS~s0 you will ALWAYS find ONE OP:N
worthy of special attention. Avenue,. | P9 & 283, LISLE ST.,

w.C.
T me in hitherto unattainable stations. ! Back ‘S"Z;w LEICESTER SQUARE, W.C.2,

Secure the fuli benefit of which your set Pri g~
is capable. U5 YU | OrrostTE DALY'S GALLERY DOOR.

ALL POST
ORDERS BACHK OF DALY’S THEATRE.

!r @&Z&@Iﬁ@"@
to above. 'Phone: Gerrard 4637,
UNIDYNE. Bell, .001, .0001 , 4, 5 | ORMOND Syuare Law Low
1 THORPE K4 VALVES | 1/-: .002 3, 4, 6, 16 ;| Loss Ebonite or Bkeleton
(5 pin),—Complete with|.0003 and grid lcak. 2,-; post | Ends.—.001, 10/6 ; .0003,

Ebonite 5-pin Valve Holder, | 2d. ench; Therla guaranteed | 9/6 ; 0003, 9/- ; nbO\e with

‘7 Ii: R N I A K N O B 12/., post free. capacity, 13 and 2/ ;|vernier (1/8 each, less no
PHILLIPS 4 ELECTRODE | McMichael, with clips, same \n'rmcr) IGRANIC.—.0003,

= Pat. No. 1625212 “-phl:,' fur UNIDYNE, price as Dubilier, 21/-; .0005, 24/-.
ror. 0. v Can be used on ordinary oSTRADlA H.F. TRANS-
Sl . Handsome in circuit, 10/, post free. KAY - RAY rormEers. — sarrel éspo.
imply its on s S —— .C., 5X X and Neutrodyne,
the ~pindie ot appearance. %FBCI%G&‘I?’?(?R g!‘ﬁ;{ mﬁ}:? VAREABLE ]‘:!‘cnc Loi\.lélsdc bJ Stlr:miul.

p i & Anu- Sl —Uei
your existing Mouldea factures of Edison Belt, Jack-| o COND,, NSERS Coil stands N (with
condenser. 3 Bakclite in- son's (J.B.) Polar, Igranic,| *DE LUXE LOW slulmudlcs '8/+), d-way, 10/6.
3 Peerless, Eurcka  Magnum, MODEL SQUARE LAW g ' R
oy sulation, { W ihier. With Vernier, ¢ WONDER™  AERIAL.—
Ratio i Burndept, Votus, lubilier, -001 1 Multi  49-3trand, Phosphor
- ] IRANES Nothing to go { Marconi, Dorwoud, Sterling, . o ﬁ,l I 4 P!

0 : Suceess, B.T.H., MeMichael 0003 5 711 Bronze, Indoor. Outdvor,

50 to 1 wong.” This | Ao el 78 [Frume neril 35
Fast and slow ol R - i Bowyrianel duplof| ot Vet | DORWOOD FIEED o1 o

s s > ¢ > 008, 3/~ ca

10101, T Spindies. Ygsrlf\?ofg'cw:;}“;’t.'&?;lrﬁo::d' A1005 511 grid-leak clip), 2/8.

3 A e:crl:‘llnug N at lu‘ worth Higfx?:?q{l“ 0. o9 5. g"". c%slgg‘ss (»P:T' VgCKERS)
stocking. ivery emdeavour ! “ —Ad5

10/9 ea(:h- < :nulci tu obinain goods not “',“A‘";‘:c “;:‘“5-;“;:;;‘:‘;’“'1%' 18, 12/8 ; Red or Green

8- isted RIABLE COND: — | Spot, D.E. ll 12/8.
Extract from ‘¢ Wireless Trader,” Dec. 9, '25. 5 HF, ~ TRANSFORMERS,—| Polar Standard, 10/8 ; Junior | AcCUMULATORS. — Very

Barrel Type, Stradia, 6/6 5[ §8 cach: leranic, 24/«
'On fest, we found that backlash was non-exitend. < uow3'cr-l;-r\:p 7/ ; Magnum, [ .0005, 21 5 m'u‘u: R, 24, (g/11; 2v. 60, 10/11 3
Ihas *Atlas' Vermaknob is one of the best we B 7/- 3 MeMichael, 10/- 1 Dp.,| 21/ 3 Utility, 8/9,10.6. "With ﬁmp alio 4v, 40, 14/1
hate tested,” { | Supersonic A7, 1276 lnvmo vernier, 2 8 clcll EXH’:I Col- | 4y, 60, 17/11 ; 4v. 80, 24!

Standard B.B.C. 3,’11 ; OXX,|linson's, 24,’ lusl 1% e\",|'

¢ [ special, Best make: 2v, 40,

2-way Stan-
Ferranti, 176 ; New Mudel, | Fioral, 65/ ; dard, 2/9; Cam. V., 4/8;
25/« 3 Ormond, 14'11 ;| 111, 50" tieared, 4/-, 4/6, 6/-; 3-way
Shrovded, 17/6 ; Koral, 20/~ ;| 19, 25 5s. ; Radiolux Models | Btandard, LR
146 ; Tormo, 10/6; | from £4 Ultra, 27/6 ;| Geared, 776

Sparta, ;" Beco |LISSENOLA LOUD-
llo&n]css. / ClA v.,| SPEAKER UNIT, 13/6.

2| 27/6 ; Brown's, all mod “l' | POLAR STOCKIST,—Crystal,
d CBYSTAL DETECTOR 1/6 ; Deteetor, 3/8 ; Bobtin
Rlleo:ml.s..’”ﬁ Junior .0005,
6 ; Jupior 0003, 5/6 ; Coil

AWORD ON STRAIGHT LINE TUNING. ‘ L% TRANSFORMERS. —| Son s sl;g.ﬁgxfﬁlﬁnko/e-‘colla STANDS,
Our Ball Bearing Squnrc Plague  Variable

Condenser (p,,,,,",-f( o .“.n) gives delight

ful tuning, l.owest loss (sec test reports \ o Heg &
by National Physical Laboratory). True < ti’&.in g )
square law, no guesswork. Recom- ) Stage, 217
mended by many experts. ) 2
When wused in conjunction with X I

ATLAS" Coils, true straight line )
tuning is guaranteed.

iz

JACKSON BROS.—
Variable Condensers, 8q. Law
s.-e:. 0003, 8 .00035 :AI;VEISR—IlMghl 8/~ ;1@ 15/-. Bookict irec.
with vernier, 4'- eacl Tullard Red or Green Ring v
3 Gieared L0003, 15°- ;| Marconi R, R> B.T.H SET: OF PABI"I'S':l -hd;ﬂ;ﬁ‘
| 20003, 13/~ ; Luw Lows, 106 *R,” Ediswan AR, Cossor P, | Vised prices. - Authorg Helec-
tion, Less Box,  Panel,
and 9'-, P2, 14/- each \lull.lr(l D3, | Val 6T.100, Twin
MOUNTED ~ COILS, ~G0S-| Comsor’ W1, W2, Ediswan yuives. 30100
WELL 8 ARDE, BT B3, Marconi [ V. Loud-Speaker,
DER, 16,8 exch: Mutiard | $Ive Rellex, '1/' ]
.06, DE3, Cossor WRI, WRz, | (ne-Va Vcd <3 i18
diswan, B.TU. B, Marconi e o ~"‘60,; -3
18.8 cach: Cossor W3, | Simplicity Three, 62/-.

s 22 6; Mullard P.M.4. MULLARD LOUD-
" Ediswan | SPEAKER  VALVE, 22/6.
z 8 ll T il. B4, B6, | Your old valve allowed for,
Marconi I)I 1, 5B, etc. FERRANTIL.F, 17/6, Latest

HEADPHONES. -— 4,000 | Model, 25/-.

olins, Ericsson BV, Con- | R.L. LF.—8ealed Box, 25/- ;

i Lovely tone, ex-| Perm. Detector, 6/-; Do, One-
i finished, 10 6 pr. | bole finmg, 7/8 5 Tuner, 39/6.

DR, NESPER.—Adjustablc ; | ORMOND L.F.—Sew Model,

ay - B/
g Condenser, 5/6 ; RCC Unlt,

o~

| s
“ATLAS™
LLow Loss
Coils Nos. 25

to 306, fiom 3| the periect *phone, 12/11 pr. [ 15:. ; Latest Shrouded, 17/6 ;
4/3 to 9/- ;| N.  and K. —Absolut | Rueostats, G ohm, 2/ ; New
'mn 8 5; gepuine, ftandard  Mad Model G 0||n| 28 ; ohm,

I'mces for
larger  sizes
on
application.

,8'-3 Go, 84 75, 65| 12/11;  New Lizhtweigl
1. 8/9, 13,6 ; Both stamped on out b
VAR. GRID LEAKS.— lLissen, | side of ecase: N, anl K Jtnlordtoel,
26; Watmel, £/6; Hret-| ¢ BRUNET.”—The oli ori- | jn pew boxes, 7,6,
wool, :2!/- :  Anode lh;;u. giaal. Aseu:&od as c\'ch:En BENJAMIN VALVE
Ltssen, 2/8 : Watwel, 3,8 ;] design, 126 pr. LE- | HOLDER, 2/9.
}(F\!E\llnFR i—There is an “ATLAS'" Component {;x'%nd %{3 T ruxxm:. — .\'llju.n.l;gx.l»l- N. and K. NEW LOUD-
OoF everyt “" on the panel. 4 N LVE L .—Ster- | lighter than a feather, / §PEAKER M ; Unique de-
carry the \b-“ \S" paic t ‘:“] (1]“1“ 4 (nnutun(nl: | ling, 43 ; Burndept o pr. USTABLE * KAY- | gign, worth £
guarantee.  Ask your deuler, and | nuni, .r,. 26: Rer R Cititel - nuher, | RADIO MICRO .08 SPECIAL,

msist on Clarke's " ATLAS Components,  Sypport 29 18; Acrin tine valwe, 811 pr.  SIE-10/6, post free.
Local Imtustyy British Brains, Labour and Capital. | 1/8; .s(.mln.l 1.3 ¢ Auti-| MENS.—Too well hnown tn GRAN-COILS, 3. 183

F . . cap shrowded, red for plate, | need comment ; ineludes free, | No.
SEND FOR CATALOGUE F. 1/3; or 8 for 3/-; Ditte, | extra ladies’ attachment, 5

H. CLARKE & (0. (Mer)) Ltd,, L T e

n_ H.F. or
Radio Engineers, . 10/-; Suc-

1
v - coss, 10/, e —

Athas s g AN N TUNERS, R... 59,8, 20-; I 20,

.\tl.}s\\ orks_, Old Trafford, MANCHESTER. | LISSENSPART;_;\_,l avatte| B ait B peep sy | Callers. T supsly, at, loest

Piones: 683 and 793 ‘Grams: * Pirtoid / able parts stoched” at list | class aplendid tone, 86, teries, Terminals, Fama

26, 'Bee Vari-
ers

]
= J
L

Western | No. 250, 38 N, 300, 8/6 :
0/- ; Sterling, 22 8; | No. 400, 3/9. Don't forget
.|lhput. 20 - 3 British | these are mouoted,
§ "B andes,

Tratiord 1 b} 3 ' prices. SIEMENS® EBONITE.—{'uL | yalves, Accumulators, Lead-
@k lancheste . Y MANSBRIDGE CONDEN- to size, squared edges: lin..| iy Tubes, P.illips Valves,
ERS, T.C.C. , 48| 8q, in., fin, i3 sq. in.| Aerial Wire, DCC Wire,
1 mfd., 31 3 5.3 4| Postage extra, Euonite, Cabinet:, Tape,
FIXED CONDENSERS — VERNIER CONDENSERS: - | Flex, Brass and Nickel Parts,
Dubllh:l’ 000] 2, 3,40, mch d-plate, 3,11; S-plate, 4,8 ; Switeh Arms, and everything
/6 Jichrom., 2, ‘olvern, 2/6 ’p,r general use,

8- i e, 2/8 7 Edison| Ormond, 2:6 ; Gumbrell, 5/, |,,.,., lines reduced to callers.

4 Adeertisenments for © The Wireless World *’ are only accepted from firms we believe to be thoroughly reliable. A7
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£10 Weekly in Cash Prizes

A New and Simple Competition
for all Readers of “The Wireless World ”

To be continued weekly until further notice.

HIDDEN ADVERTISEMENTS

Below will be found six reproductions of fragments cut from the Advertisement pages of this
issue of ** The Wireless World.”” Each fragment is a clue. Can you from these clues identify the
Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us
correct solutions. No technical skill is required, merely observation. There are no restrictions
or entry fees and the conditions are simple.

-)’ .3 .(!S
. for the third
for the first correct solution
correct solution opened.
opened. 1 2
]
-
- L]
[ ]
- and
m
-
; 4
3 4 consolation
prizes of
£2 o Each
for the Seco.nd _rsLR » for the next four
correct solutior = ( 4 correct  solutions
opened. o 4 opened.
5 6

CONDITIONS

5. Al solutions must be written on the special coupon appearing
on an advertisement page in thisissue and addressed to [/
Wircless Worid. Dorset House, Tudor Street, Londen, E.C.y,
and marked * Hidden Adverts.” in bottom left corner.

2. Ciueswill not. of necessity, appear in the same way as in the
advertisement page,  but may be inverted or placed in some
other position.

.
3. In order that town and country readers may compete on
equal terms, solutions will not be dealt with until 1o aan. »m
Monday next.  All solutions received before that date will Lo
retained until Monday morning, Competitors may submit any

mmber of entrics.  Jiraswres or alterations on a coupon will
disqualify the cntry.

4. The first prize of £5 will be awarded for the first correct
solution opened; the seeond prize of £2 to the next correct solntioi,
the third prize of £1 for the third, and four consolation prizes of
10/- each for the next four correct answers. In the event of no
readers sending correst solutions the prizes will be awarded to the
competitors whose solutions are most uearly corcect.

The decision of the Advertisement Manager of The Wireless
WWorld is final, and no correspondence can be cntered into.
Competitors enter on this distinct understandmyg.  No metuber of
the stotf of the paper is pernitted ~o compete.

Mention of ' The Wireless World,” iwhen writing 1o advertisers, will ensure prompt allenution.
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The new T.C.C.
Mica Condenser

Here is the latest T.C.C. production—an accurate
mica Condenser in a green moulded case with

duplex terminals.

Owing to its convenient shape

it takes up very little room on the panel, and because
it is sealed from below instead of from above it is

proof against the heat of the soldering iron.

For

those who do not wish to solder their connections,
a convenient milled head is provided to ensure a

perfect electrical contact.

No need to ask if it is accurate
—the name T.C.C. guarantees it.

Fverv T.C.C. Condenser—
whether Mica or Mansbridge
—has to pass so many tests
hefore it is released for issue
that its accuracy within
a very small percentage
of crror 15 a foregon=2
conclusion.

Your fixed Condenser—on
which so much depends—
is one of the least expensive
of all the components you
buy. The difference in_cost
between one  of  doubtful
reputation and a genumne
T.C.C. may omly be a copper

or two, yet the difference mn
reeulls may be phenomenal,
Experts say that the majonity
of fanlts in  home - bwlt
receivers are traceable to the
use of inferior and badly
insulated rondensers,

1f your own Set is not
giving the results you should
expect, suspect the condemsers
—substitute T.C.C. Mica (for
small values) and T.C.C.
Mansbridge (for large values)
and you obtain a permanent
insurauce against Co wlenser
breakdown,

7 DA IO DI DI PO DIC D, DONIC DD AICIOC D XNV TNONDE N 7D

Prices:
No. 33, all capacities between 004 and
‘CO1 mids. . o 2/3 | o
No. 34, all capacitics between an AR
* 770001 mids. W
From all Wireless Shops. L \\ '

@

q

N

N

Advertiscment of Telegraph Condenser Co., Ld., Kew, Surrey.

Gilberi Ad. 4345.

IGRANIC
Ihgh Jrequency Trans-

former  (Pat. No.
24093 4.

Honceycomb

The uestion -h
coupling H.F. Valves o

is answered correctly by Igranic Honey-
comb H.F. Transformers!

They are casv to use, arc exceedingly stable in operation, and
give a maximum transference of energy withiout distortion.
They incorporate the well-known Honeycomb Duolateral
method of winding in both primary and sccondary coils,
resulting in a highly-inductive coupling and small scli-capacity
between the windings, which are thoroughly insulated {rom
cach other.

lgranic Honeycomb H.F. Transformers should be tuncd by
mecans of a 0003 mfd. variable condenscr across the secondary
windings and give the wave length ranges stated below,
although a ‘oot mfd. condenser may be employed with No. 4
Transformer, adding considerably to the range giveu, without
any appreciable decline of efficiency.

A four-pin plug is fitted for mounting purposes for use with
any standard type of valve holder. These plugs are secured
o the transformers in such a manncr as to give an angular
setting of the coils when the valve holders are mounted with
their grid and anode sockets in a vertical line, thus reducing
any possible mutua! coupling between two or more transformers
toa minimum. Two of these Transformers may be tuned by
means of a dual variable condenser of conventional pattern.

Wavelengths obtainable when sccondary is

No. shunted by the capacity indicated, Irice.
o mid. | tooo2s mid, ‘o005 mfd.

1 23 442 538 8=

2 530 840 1120 96

3 1050 1625 2000 11~

4 1360 2500 3200 126

IGRANIC RADIO DEVICES INCLUDE:
Honeycomb Duolateral Coils, Variable Condensers, Fixed Condcensers, Filameny
Rhvostats, Intervalve Transforners, Variable Grid Leaks, Variometers, Vario-
couplurs, Coil Holders, Potentiometers, Combined Instruments, Vernier Tunihg
Devices, Switehes, Auti-microphonic. Valve Holders, Stand-off Insulators, Knobs
and Dials, and also the Igranic Super-Heterodvne Recciver Qutfit.

A cargy the IGRANIC guarantee.

\UMITE/

Erxelusive Manufacturing Licensces of Patcnt Hadio Esicntinls,

149, Queen Victoria Street, London.

Works : BEDFORD.

| Bmuchfs': Birmingham, Bristol, Cardiff, Glasgow, Leeds, Manchester, Newcastle,

QAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

8 Advertisements for *“ The Wircless World ” are only accepted [rom firms e believe to be thoroughly reliuble. A9
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Super-efficiency is the keynote of the mew
GECoPHONE Low Frequency Transformer, which
is backed by the accumulated experience of its
makers—The General Electric Co., Ltd.—in many
years of Transformer manufacture for telephone
purposes.
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It definitely eliminates distortion, and provides even ampli-
ﬁc_nhor! over the main range of audio-frequencies, Con-
tained in a drawn metal case, providing adequate shielding.

AN

N\

Ratio 2 to 1., Recommended ‘or use with general purpose

valves, such as OSRAM types R, D.E.R,, D.E.3, etc.
o " pricE 22/6

A

* Ratio 4 to 1. Recommended for use with low impedance
salves, such as OSRAM types D.E.4, D.E.5, or D.E.6. 15/
PRICE =

N

N

Inspect at your Wireless Dealer’s to-day!

N
N
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NN

Q
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?
. v
{Registered Trad: Mark) % /é
oW rre quency 1
1
7
;% Z GECOPHONE Components are described Z/%
gf////////////////////////// in Booklet B.C. 3759. ////,///////////é /é
i, G

I 7 7 g
(Manu/facturers-—wholesale only.) ,,,””I”:”’Z{{{///////Z/;//////////// ////é//z/ffféllﬁl
THE GENERAL ELECTRIC CO. LTD. W W ///////4

by

) i
Head Office : Magnet House, Kingsway, London, W.C.2. "’%{f/////
57

G’

ATO Mention of ““ The Wireless World,’2 when xwriting to advertisers, will ensure prompt attention. 24
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LISSENIUM

The LISSEN Loud Speaking UNIT,

the LISSEN REED, _
and a THIN WOOD PANEL

cocoonoooot

Try this for SIMPLE SOUND REPRODUCTION.

FIT the LISSEN REED to the

new LISSEN LOUD SPEAKING

UNIT, lightly rest the tip of the reed against
a thin wood panel, vary the pressure of the
reed until you find the best, and note thc
strength of signals with this simple arrangement,
due to the extremely effective concéntration of
the sound reproducing mechanism in\ the

LISSEN UNIT.

The simple suggestion made shows what wide
alternatives you now have available for you in
building your own loud speaker at a cost which 1s
actually much less than you have to pay for head-
phones. Much greater volume will be obtained by
building a good horn.

BUILD YOUR OwN HORN . With cach LISSEN UNIT you arc given a fi!!

. size, exact pattern of a horn as well as clear
instructions how to put it together. Add this horn to the LISSEN UNIT and you will bav: a
senior model loud speaker, which will compare with the best in performance.

BEFORE BUYING, MAKE THIS TEST : (g tgyous nearist deater—

ask him to put on the best
loud speaker in bis stock—put the same horn on the LISSEN UNIT—keep the input voitage
the same, no matter how high—

AND SEE IF YOU CAN NOTICE ANY DIFFERENCE
LISSEN LOUD SPEAKING UNIT 1 3 6
(Patent Pending) PRICE only
(If with LISSEN REED, 14/6.)

the LISSEN REED (Patent Pending) separately for 1'-. It adapts
Yo“ can b“y the LISSEN UNIT to carry any cone ur any other similar diaphragm
working on the rced principle. Takes only a woment to fit.

The LISSEN UNIT fits the Tone arm of any Gramophone, too.

Your dealer will be glad to demonstrate. If he is out of stock send postal order direct for13 6,
or 14/6 if the LISSEN RLEED is required.

LISSEN LIMITED

LISSENIUM WORKS,
21-25, FRIARS LANE, RICHMOND, SURREY.

‘Phone : Richmond 2285 (4 lines). ‘Grams: ** Lissenium, Phone, Loudon."

Build your own Loud Speaker

AI2 Mention of *“ The Wireless World,”” when writing to advertisers, will ensure prompt attention. 26
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RUGBY AND THE BEAM STATIONS.

COMM NTS and correspondence appearing in the

Press recently might well be taken as an excuse for
conjecture as to whether the Post Office and those respon-
sible for the crection of Rugby are not anticipating an
unfavourable comparison hetween
that station and the Beam stations

SCREENTING

IN RrcEIviNG

and completion of Rugby, but, on the other hand, in our
opimon it is regrettable to see that short-wave Beam
stations are not being given their proper place of relative
importance.  On the one hand, claims are made for the
stations which have not vet been publicly justified, but
are bhased entirely on statements of experimental results,
and, on the other hand, some
persons  who support the Rugby

AERTALS

L3 -
H H
for which @ contract has now been 3 CONTENTS. : pollc'y have endeavoured to beI{ttle
slaced by the Post Office.  There 3 race 3 the importance of Beam stations
.l\‘(-vms to be, in our opinion. no i }(‘1“”0:“11 \RIF“b i ::’)2 é and to imply that the Government
e Dece s Comrosrre RerFLEx RE EIVER H e £ .
pu,s;\l])lc reason  why the Post 1 By H. F. Smith. : contracts for thesc have only Leen
Office  should  feel under any 3 Mpascrixe  SMatL  CHAXGES  OF : plac'ed so that the stations may
obligation to make an apology for §  Curreny 41 3 act in a purely subsidiary 7él¢ to
. o o q . > . [ -
Rugby ov o seck to justify their 3§ by Li. L, W. Bamner. w ¢ Rughy.
‘tion in erecting this station in ¢ Iumrerran WIRELESS DEVELOPMENTS... 42 @
action 1 ¢ & s Sl % SvEECH AMPLIFIER DESIGN ... 44 The Real Position.
preference to the apparently more : By N. W. McLachlan. : ]
ceonomical  but  efficient  Beam  § Cerrest Torics 49 3 We should be glad to sce a
svstem which has heen so much 3 WIRELESS IN 1k Toxpox Hosrrrar.. ?){11 :+ more honest statement of the case
e - 3 i Recext INVENTIONS i from both sides. ‘The public
talked of rluring recent months. $ IMFORTANT APPLICATION OF THE LicHt : . 1
. S Spasitive CELL 55 & should be allowed to understand
Rugby Fully Justified. § Pracnicar ITIxTS axp Tirs 57 & that  Rugby is a most effi-
Tt should Dbe realised that g PioNeErs or WIRELESS. 2. —CiALYANT i cient station, perhaps the most
Rugby has already proved itself & axp VoLta .. . 59 % cfficient of its class cver con-
to be an ultra-efficient station of 3§ By Eilisn Tawks. g1 & structed. Dbut that it was pro-
: :
H H
. :
: :
H H
- L]
- L]
- L]
. :
H H
: :

its class, and it was, of course, By R. L. Smith Rose and jected. designed, and partly built
designed and actually under con- R. H. Barfield. before the importance of short
struction before the possibilities “"0\“}7\‘“ BREVITIES gg waves was realised ; as for short
T S NEW APPanrATUS Ay p 2

h cfficiency fr rt-wave vaves and IBeam stations, let us

ol l”gh L.ﬂ" Ty SO Sh.mt wave Dicitoxany oF TEenstear TERMS 70 waves |‘1 ! sibility th : '
transmissions were recognised.  Tf LETTERS T0 THE FKDITOR 72 accept the possibility that, when
the Post Oltice had hesitated in dEAnERS” PRORLEMS 73 established, these  stations may
et F o T ~ 5 8 B 7
the early stages of construction of R P PP TSP P TP TYTTYS prove theiv complete  superiority

Rughy because of the possible
superiority of short waves. we venture to think that
eriticism would have heen far more justihed on account
of the protracted delay in the establishinent of an ctficient
I mpnc link than can possibly be the case now, even if
it is proved that the short-wave system is far superior to
the long-wave-and more costly cqmpnwnt

Un(loul:tull\ the (;owmmcnt did the right thing in
going ahead as rapidly as possible with the construction

14

over stations of the Rughy class,
and. it such superiority should be proved, let us not be
arwdging in our appreciation of a new step in advancemeunt
whilst recoznising the achievement in (leqwn and efficiency
of which Rughy has already given (]Lﬁnlte evidence,

Our concern is that efficient 2 mpire wireless communica-
tion, so long overdue, should be established, and that the
system mlnptml >I1ould he as cconomical as possible
without sacrificing reliability of service.

A 13
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ThrooValve

and

Crystal Set

.

Three Stable H.F. Stages with Dual
Amplification.
By H. F. SMITH.

T is often stated that a sct consisting of a detector
valve with one or two stages of L.I". amplitication is
capable of receiving practically “ everything that one

needs,” and adherents to this tyvpe of receiver are apt to
question the advisability of going to the trouble of con-
structing high-frequency amplifiers.  Although admittedly
the detector valve witlt reaction, under favourable condi-
tions, can, and in skilled hands often does, give wonderful
results, the assertion that H.T'. amplification is not worth
while is, like most dogmalic statements concerning wire-
less matters, far too sweeping to pass unchallenged.  The
simple set may “get” the stations, but the writer ven-
tures to think that those who have only listened on this
type of recciver would be agreeably surprised to hear the
comparative {reedom from interference, and to exp rience
the ease with which distant transmissions may be received
at good strength on a set with two or three effective stages
of high-frequency.  There iz a difference hetween merely

[

¢ getting
transmission.

Not the least of the advantages resulting from the adop-
tion of tuned H.I". amplification is that the overall selec-
tivity of the receiver increases with the number of tuned

a station and being able to appreciate the

stages, which act as filter circuits. It is, in practice,
Lardly possible to use these filters, except as couplings
between valves. due to the reduction of signal strength
which iz caused by their resistance.  Again, if an H.I.
amplifier is to be used, the coupling between the acrial
and the grid circuit of the first valve may be reduced
suliciently to prevent “ shock-excitation ” of this circuit by
signals from a powerful near-by station.  Without ampli-
fication. it might well be necessary to use such a loose
acrial coupling to obtain the necessary degree of selec-
tivity that signals from the distant station would be too

weitk to operate the detector.
In the receiver which it is proposed to describe here,
nrer  three HI. stages are used,

l 120 with a crystal detector, the

output of which is passed
back to the last valve; this,

thercfore, acts as a dual or
reflex amplifier. It was
considered that the diflicul-
tics inherent in the construc-
tion of a set with three tuned
couplings were sufficient to
warrant the inclusion of one
aperiodic stage, particularly
as this helps to ensure sta-
bility. Tt is possible so to
arrange the untuned coupling
that two of the valves are
automatically stabilised, as in
neither case need JotZ their

Cq

T
T

7|

erid and plate circuits be
tuned to the wavelength of

g
o+ o

Fig. 1.—Theoretical circuit diagram. Ci,
mfd. C3=0.0003 mfd. C;, Ci;=1 mfd.

C;, C;=0.0005 mfd,

Cy=0.001 mfd. R;=1 megohm ;
R.C.=Optional reaction condenser, 0.00005 mfd.

Alg

C>=0.0002 mfd. C;- 0.0001

the desired signal. A num-
ber of untuned or semi-apcri-
odic coupling devices are
available; in this case the

30

R:=5 megonms.
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Fig. 2.—Drllling details of the front panel. Sizes of holes arc as follow :—A, 1'8in. dia.: B.1 8in. dia., countersunk for No. 6
B.A. screws; C, 1/8in. dia., countersunk for No.4 wood screws; D, 5 32in. dia.; E, 5/321n dia., countersunk for Neo. 4 B.A.
screws ; F, 7'32in. dia.; G, 5 16in. dia. ; H, 3 8in. dia.
resistance-ciapacity method due to von  Ardenne. and  the succeeding valve through the customary grid con

described in the issue of this journal dated September 2 3rd,
1923, has been adopted. ks novelty lies in the use of an
exceptionally high value of anode resistance.  Although
no very high degree of amplification is obtainable {cer-
tainly not more than threefold at 400 metres), the methord
has several advantages. not the least important being that,
due to the low emission required. the valve mayv be run at
about hall its rated filament voltage, and will consequently
have an extremely long lite. At the same time, the anode
current consumed is almost negligible.  To sum up, it
may be said that, in spite of the small H.F. amplitication
obtainable from this resistance-coupled stage, its use
justified by the fact that it serves, by breaking the chain of
tuned circuits, to stabilise the whole set, and that, in view
of the fact that its maintenanee cost is so low, the small
degree ol amplification obtained is by no means to be
disregarded.

Referring to the theoretical circuit diagram (Fig. 1), it
will be seen that the aerial cireuit is not separately tuned,
and is coupled to the lower end of the grid coil of the
first valve, which has counceted in its anode eircnit the
high resistance (of 1 megohm) already mentioned.  Ampli
fied voltages set up across the resistance are applied 1o

15

the leak for which should have a value of at least
The second valve is coupled to the third

denser,
5 megohms.

through a step-up H.EF, transformer having a tuned
sccondary winding. s the grid and plate circuits of
the third valve are both tuned. artificial stabilising
becomes  necessary, so a *neutrodyne T valve-to-erystal

transformer has been used.  Fhe envstal detector is con-
nected across only a part of the secondary of this trans-
former, and its output is passed through the primary wind-
ing of an L.F. transtormer, the secondary of which is in-
serted in the grid veturp lead of the last valve, a negative
bias being applied through the sccondaries of both trans-
formers, which are in series.
Resistance-couplied H.F. Valve,

Two pairs of ouput terminals are provided, with a
change-over switch. Tt will generally be found conveni-
ent 1o keep the loud-speaker and a paiv of ‘phones
permanently comected and to change from one 1o the
other, dcpunlnw on which form of reception is desired.

Tt is practically essential that the first valve should be
of the low-capacity high-magnification type, so our choice
is limited 1o the D.E.Q.. or its bright-emitter counter-

oY e 4 oY
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Fig. 3.—Layout of the baseboard. The

neutralised H.F.

transformer is fitted with a single brass bracket.
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Composite Reflex Receiver.—

part ; the former was used with highly satisfactory results.
A special holder must therefore be provided; those on
the market are, unfortunately, not designed for base-
board mounting, and so four short distance pisces of
chonite tube, ¥in. diameter and fin. long, must be useil
to give a clearance. The holding-down screws pass
through these tubes,

H.F. Transformer Construction.

The L.F. transflormer must be of good design, and
have a high step-up ratio—ecither 6 : 1 or 8: 1. Unless
attention is paid to this point, loud-speaker volume cannot
he expected. even {rem a near-by station.  The last valve
must be of low bupedance, and it is recommended that one
of the same type be used in the secomd position.

With the exception of
the three tuning coils, all
the components are stii-
dard ready-made articles.
The aerial-grid coil has
turns of No. 20
- i D.C.C. wire, with tap-

pings at the sth, 10th,
3° r1z2th, and 15th turns

from the bottom cnd.
— : To this latter tapping
¥ puint the earth connec-
o-..--n.o---;.:ooo-n'o....... tiﬂn ig ma‘lc, <0 thelc
Al — -~ are actually 63 turns in
Fig. 4.—Constructional details of the grid winding proper,
the aerial-grid coil. . .
with optionally 3, 5, 10,
or 15 turns of aerial coil, depending on which tapping
point is used. The fewer the number of turns included.
the greater will he the selectivity. The former for this
coil is of chonite tube, measuring g4lin. long by jin.
diameter, and it is secured to the baseboard by two

G EP
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small brass angle brackets.

The first H.T. transformer is wound on an
chonite tube measur ing 3in. long by 2}in.
diameter, and has 65 turns of No. 24 D.S.C.
wire as secondary winding.  Over the low-

View from above.
A 16
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potential end (remote from the grid) is wound the
primary winding, spaced from it by 1z wooden strips in
the manner already described in this journal. The four
euds of the windings are taken to soldering tags held in
position by screws passing through the tube. The primary
winding has zo turns of No. 30 D.S.C. wire, slightly
spaced ; but if it is desired to use a high-impedance valve
the number of turns should be increased to about 33, using

P_NGC

i

FC

SPACING
TURN OF
/ STRING

———rntneIntie — —

- 3 ———l ——3"————
@) b

Fig. 5.—Constructional details of the H.F. transformers.

Nn. 36 wire. The coil is screwed to the baseboard by two
11in. brass screws passing through tubular ebonite distance
pieces #in. long. The method of connecting is made clear
in Fig. 5 (a).

The Valve-Crystal Transformer.

I'he neutralised valveto-crystal transformer is similar to
that used in the “Single Valve Loud-speaker Set” de-
scribed in 7%e Wireless World of December 2nd, 1923,
and has 63 turns of secondary on a former of the same
Jdimensions as that used for the first H.F. transformer.
A tapping for connection to the crystal is made at the
zoth turn from the end connecting to —L.T. The com-
hined primary and neutralising windings are spaced from
the secondary in the manner described above (match
sticks were actually used as spacers). There are in all 4o
turns of No. 30 D.S.C. wire, tapped at the 2oth turn for
the H.'I'. + connection. Consideration of 1'ig. § (b) will
show the method of construction and connecting up. [

e M R T
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Note that the condenser C; is resting on the L.F. transformer, supported by its own wiring.

21
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Composite Reflex Receiver.—
this case, again, the lettering of the connections corre-
sponds to that of the practical wiring plan.

The main panel and the small terminal panel should
be drilled in accordance with the dimensions given in
Iigs. 2 and 9. The various components may now be
mounted both on the panel and baseboard ; the positions
for those attached to the latter being as shown in Fig. 3.

Wireless
World 59

applied by joining the plate of the third valve to the lower
end of the aerial winding through a small vernier con-
denser with a maximnm capacity of about o.cooo3 mfd.
This condenser may be mounted on the panel immediately
above the first filament rheostat. As the voltage of the
H.T. battery will be applied across it, therc must be no
risk of a short-circuit between its fixed and moving vanes.
Wiring o this condenser must be well spaced from the

AERIAL

1
1
1 [ |
o 1 LI 1 o
#LT = +AT{+HT o +GB.o-

Fig. 6.—The practical wiring diagram.

Particular care should be taken to allow the full amount
of spacing between the high-frequency coils, and to mount
them in the relative positions as shown.

Before screwing together the panel and baseboard, it
will be as well to put on some of the wiring in the less
accessible positions, particularly on the filament rheostats.
Where necessary, insulating sleeving is used to prevent risk
of short-circuiting. Following the usual practice, wires
at low H.I. potential are carried low down on the panel
and baseboard, while plate and grid leads are well spaccd,
and kept as short as possible.

Use of Reaction.

It was found, on test, that the set as described was so
perfectly stable that a certain amount of reaction could
with advantage be applied. Its use detracts to a certain
extent from the simplicity of operation, so it was decided
to leave the question of its adoption to the discretion of
the constructor. Reaction may most conveniently be

[o]

The lettering on the transformers corresponds to that shown in Fig. 5.

other leads, as the connections are unavoidably rather

long. ‘They are shown in dotted lines in Fig. t.
Resistances of the grid leak type, of the particular make

specified, were used, as the manufacturers state that they

_’i"';f*‘"*‘?*‘""i“"*f*‘"ﬁ*‘"“'*
L e —e—e ey
. "oV Mo

&
e 3"

r—— 8

Fig. 7.—The terminal panel. A, 1/8in. dia., countersunk for
No. 4 wood screws; B, 5/32in. dia.
are capable of carrying the small current, amounting tc
about o.1 milliampere, flowing in the anode circuit, with-
out undue change of resistance value.
A7
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1 Cabinet (Carrington Manufacturing Co.).

1 Ebonite panel, 24in. X 7in. X lin.

1 Ebonite panel, 6in. X I1}in. x }in.

3 Variable condensers, slow motion, 0-0005 mfd. (A.J.S.).
1 Baseboard, 24in. x 6Giin. x 3in.

1 L.F. Transformer, 6: 1 ratio (Pye).

2 Valve-holders, base mounting (Igranic).

1 Valve-holder, V.24 type (G.E.C.).

3 Rheostats, wire-wound (Lissen).

1 Fixed condenser, 0-001 mfd., type 600A (Dubilier).
1 Fixed condenser, 0-0003 mfd., tvpe G00A (Dubilier).
1 Fixed condenser, 0:0002 mfd., type 600 (Dubilier).
1 Fixed condenser, 0-0001 mfd., type 600 (Dubilier).
2 1 mfd. condensers (T.C.C.).

Assuming that a D.E.Q. valve is to be used in the first
position, the fixed resistor in series with the filament
rheostat should have a value high enough to drop the
actual volfige on the valve to about 2 volts, which can,
if necessary, be still further reduced by turning back the
rheostat. A fixed resistor will of course be unnecessary if
a 2-volt’accumulator is used, and in any case it may be
omitted if a 3o-ohm variable resistance is used. From the
point of view of safety its use is, however, desirable. As
explained above, a low impedance or general purpose

LLPPYPEN

LIST OF PARTS.

1 Pair panel brackets (Dew).

1 Resistor socket, with resistor (Buridept).

1 Dry cell, “T" size (Siemens).

2 Grid leak bases.

Crystal detector (G.E.C.).

Grid leak, 1 megohm (Ediswan).

Grid leak, 5 megohms (Ediswan).

Swilch, S.P.D.T. (Radio Components, Lid.).

Neutralising condenser (Polar). g

Ebonite tube, 3in. diameter, 4}in. long.

2 Ebonite tubes, 2%in. diameter, 3in. long. 8

Terminals, screws, connecting wire, small quantity No. 20
D.C.C., and No. 30 and >4 D.S.C. wire, elec.

bt bt g P b b B

adjusted for best signals.  As the H.¥. circuits are brought
into tune the set will normally oscillate ; this tendency is
corrected by adjustment of the neutralising condenser. If
reaction is used, the small controlling condenser (R.C. in
Fig. 1) should be set at zero when making these pre-
liminary adjustments.

Tuning Adjustments,

To search for distant stations, the three tuning con-
densers must be-simultaneously adjusted. This, at the

Rear view of the receiver.

valve may be used in the second position, while a small
power valve is essential in the reflex stage.

Supply Battery Voltages.

Two positive high-tension terminals are provided, one for
the first and last valves, which require {rom 100 to 120
volts, while about 6o volts is applied to the secend high.
frequency amplifier. The grid bias of this valve is sup-
plied by the single cell mounted in the receiver (it is
secured to the base by a spring clip), while the reflex valve
is biased by an external battery connected to the terminals
as shown in Fig. 6. The voltage in this case will, of
course, depend on the value of high-tension applied, and
will generally be about 4.5 to 6 volts.

The three condensers are turned until the local trans-
mission is heard, when the crystal should be carefully

A 18 ‘

The method of fitting the low-capacity valve-holder is clearly shown

first attempt. will be found rather ditticult, as unless all
circuits are in tune the set will seem “ dead,” and reaction
will have no effect. As soon, however, as a few stations
have been picked up, this difficulty will disappear, and the
operation of the set will be found quite simple and
straightforward. It must be realised that simultancous
adjustment is necessary, and this is best effected by turning
each dial a degree or two at a time. Even if there are no -
signals or even atmospherics coming in on the wavelength
to which the receiver is tuned, a slight breathing sound
will indicate the fact that all circuits are in resonance.
Careful records should be kept of the adjustments corre-
sponding to the various stations ; this will greatly facilitate
the process of searching for other transmissions on neigh-
bouring wavelengths. A station once “ logged ” may easily
be tuned in on subsequent occasions.

25
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Composite Reflex Receiver.—

The set as described will cover a wavelength range of
from approximately 200 to 550 metres, thus including in
its scope practically all the broadcasting stations operating
on the normal band. It was not considered worth while to
introduce the complications necessary to provide for inter-
changeable coils for longer wavelengths.

As was to be expected, it was found that the efliciency
of the set was at its greatest on the upper half of the
broadcast band. At the higher frequencies, however, its
performance was extremely good ; the speech transmissions
from the Goodwin lightships, on about 220 metrcs, were
received at very good strength. ‘These stations always
provide an excellent test of sensitivity on the shorter
wavelengths.

Loud-speaker reception must not be expected, except

Wireless
World -

from a comparatively near-by station, as there is only one -
reflex stage of low-frequency magnification. 1f extra
volume is desired, a single-valve power amplifier may be
added as a separate unit, or included in the set.

As already indicated, selectivity may be increased by
reducing the number of turns in the aerial circuit. The
best position should he found by trial; the flexible
lead from the uaerial terminal may then Dbe per-
manently soldered to the tapping point which is found to
give best results.

It is recommended, when adjusting the crystal, that the
second H.F. circuit be slightly distuned ; otherwise one is
apt to get a false idea as to whether the best setting has
been found. The tapping point for the crystal on the neu.
tralised transformer may also be varied, but this is hardly
likely to be necessary if ordinary treated galena is used.

MEASURING SMALL.-CHANGES OF CURRENT.

Methods of Increasing Accuracy and Sensitivity.
. By E. H. W. BANNER, M.Sc., A.Inst.P,

O indicating measuring instrument will read accu-

rately a change of current of less than o.1 per

cent., and the usual laboratory or test-room instruments

are only good for changes not less than about o.5 to 1
per cent.

Sone time ago it was required to ascertain if the current
in a circuit remained constant when other conditions were
altered, and it was required also to read to much-closer
than o.1 per cent (or 1 in r1,000) in order to be able to
state that no change occurred.

The best indicating instrument obtainable was a sub-
standard guaranteed to be within 4 o.2 per cent., hut this
was far too insensitive for the purpose. It was finally
accomplished m this manner. A reflecting galvanometer
of high resistance and sensitivity was obtained, the cali-
bration being about joo millimetres per microampere at
one metre scale distance. The sensitivity was increased
directly by removing the galvanometer to a position about
two metres from the scalc; the spot of light was out of
focus on the scale, but as the test was a null one’ this
lid not matter.

In order to take the current—in this case about o.7
ampere—the galvanometer was short-circuited by a thick
piece of copper wire, the actual length being adjusted
until the galvanometer gave about full-scale deflection.
All alterations had to be made with the current off.

This was taken as a datum, or displaced zero, and any
movement of the spot from this position showed a change
of current. the absolute value being unknown from this
reading. ‘The sensitivity was far better than o.1 per
cent., and for any case it can be calculated.

It is = where & is the smallest change of the position

!
of the spot that can be read, and ! the length of the
scale.  With a good spot & is about 0.1 mm. for a good
observer, and should not be greater than o.5 mm. in any
case. The scale length, /, can usually be about two
metres, and so a change of deflection of 0.1 mm. in two

e o.1 .
metres corresponds to a sensitivity of 2 000 or 5 in
Al

10,000, Or 0.005 per cent.
5

There are two means of increasing the sensitivity still
further. When the shunt is adjusted to give about full
scale deflection the zero adjustment of the galvanometer
may be set to bring the spot back towards the true zero
(Z.e., with no current passing). The shunt may then again
be «ecreased until the spot is at the full scale deflection.
It will be seen that if the zero adjustment has been
sufficient to bring the spot right back to the true zero and
then the spot brought back to its full-scale position, the
effective length of scale is twice the measured length, and
the sensitivity is also twice the previous value.

The other method is to bring the galvanometer to true
zero by balancing its current against a current from a
local battery passed through the instrument in the reverse
way. The sensitivity is again increased. =

\With either of these last two methods it is necessary to
vary the current to be measured gradually, as a sudden

- switching on or off is likely to give the instrument a bad

kick which might ecasily break the suspension.

¥ ot o = % - T 3 a & I =
1t
o @ ®

(1) Plain galvanometer circuit with fow resistance shunt. )
High-resistance rheostat connected in series with galvanometer
for fine adjustment of sensitivity. (3) Local battery and rheostat
for balancing out.the main current.
1

In the diagram (1) shows the plain circuit, and if a
high resistance rheostat is included in series with the
galvanometer, as in (2), fine adjustments of deflection
may be obtained directly. The diagram (3) shows' the
“ palanced >’ method, where the measured current is
balanced out or neutralised by the local battery and
rheostat. .An accumulator is preferable to a dry cell
on account of the unsteadiness of the latter when on

load.
A 19
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IMPERIAL WIRELESS DEVELOPMENTS.

Progress with the British Beam Stations.

JANUARY 13th, 1926.

HI year just begun bids fair to Le one of the most
important in the history of commercial wireless
telegraphy. Before many months have passed,

the first of the new Marconi beam stations will bLe 0

brought into operation, and in the course of the year ' "
direct high-speced wircless services on the beam system s d
will be established with all the principal Dominions. (K

The first of these beam stations—for communication b

with Canada and South Africa—are in an advanced state
of construction.

The stations now nearing completion are at Bodmin,
in Cornwall, and at Bridgwater, in Somerset. That at
Bodmin will be the transmitting station used for com-
munication with Canada and South Africa. the Bridg-
water station being the receiver for thesc services. At
each station there are ten masts—five for communication
with each Dominion. The design of the masts is iden-
tical for the transmitting and receiving stations.

The Aerials and Reflectors.

The five masts for each Dominion are crecled in a
straight line at right angles to the direction in which
commuirication is to be established. ‘T'hese masts are
277 ft. high, cach having a cross-arm at the top measuring
goft. from end to end. _The aerial and reflector will con- The newly—completed station building at Bridgwater, with three
sist of a number of vertical wires suspended from triatics of the masts. Bridgwater is the beam recetving station, Bodmin
attached to the cross-arms of the masts. There will thus SoStihing (REERAgTILSE

Le two parallel steel cables,
separated by a distance
dependent on the wavelength
used, running on each side
of the masts from the first to
the last.  I'rom these cables
the vertical aerial and re-
flector wires will be sus-
pended, the lower ends of
: » | the wires being kept in posi-
: | tion Dby balance weights.

The distance between the
masts is 65oft. from centre
to centre, and the length of
the whole system of five
masts for each transmitter
about 3,200ft. from tail
-~ | anchor block to tail anchor
SRCEE  block.
< At Bodmin transmitting
station all the power te-
quired will be generated on
the site. The various volt-
ages required for the opera-
tion of the valves will be
supplied by motor generators
and alternators. The valves
= - themselves will be of the oil-
cooled type, and the com-
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Another view at Bridgwater. The filve masts on the right will support the aerials for reception R . 3
from Capada, those on the left from South Africa. plete valve transmitters will
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Imperial Wireless Developments.—
be housed in a separate room ad-
jacent to the power-house. The
generating  plant has  been
mounted on a concrete raft sup-
ported on cork to prevent vibra-
tion being communicated to the
transmitting set, and the wvalve
oscillators themselves are mounted
on a similar raft. From the trans-
mitting room, feeders are led to
the aerials by means of copper
tubes fixed above the ground.

At the Bridgwater receiving
station power is supplied by
18 h.p. two-cvlinder Aster engines
driving the D.C. generators which
supply the station with light and
run the motors for charging the
receiver batteries.

Both transmitting and ”
receiving stations will be
connected by direct land
lines with the Central
Telegraph Office |
G.P.O., London, and it
the transmitting station :
will be operated from
London by distant con-
trol.

In addition to the ad-
vantage possessed by the
beam system of concen-
trating energy in one
direction, the speed of
working and freedom

)
.‘I,
!
'y

Photos. Courtesy of Marconi's Wircless
Telegraph Co., Lid,

(Top) The machinery
hall at the Bodmin
beam trans mitting
statlon. The alternators
and generators are seen
in the foreground.

(Centre) The ¢ Cana-
dian’ masts at the
Bridgwater station.

(Bottom) Switchboard
and generators at the
Bridgwater receiving
station, for supplying
light and charging the
batteries.

from interference have
been greatly increased. These
stations thus open up possi-
bilities with regard to Imperial
communications  which  have
never before been available
and which have been the am-
bition  of the Dominions for
many years past.

The corresponding stations in
Canada, near Montreal, and
South Africa, near Cape Town,
are in practically the same state
of advancement as the Lnglish
stations, and similar stations
of the Imperial system are
being erected at Grimsby and
Skegness, in England, for com-
mmnication with' other stations
at Poona, in India, and Mel-
baurne, in Australia.
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SPEECH AMPLIFIER DESIGN,

Reducing Distortion in

L.F. Chokes

and Transformers.

By N. W. McLACHLAN, D.Sc., M.L.E.E., F.Inst.P.

N comparing various types of loud-speaker, it does
not always occur to the listener that the amplifier
plays an important function in the acoustic effect.

The room also plays. its part, but we will omit this in the
meantime, because it is much easier to alter the amplifier
characteristics and note the effect than it is to clo likewise
with the acoustic properties of the room. We hear a
good deal about distortionless amplification. Taken in
a relative sense, the term distortionless mav be regarde:l
as meaning that one amplifier or a certain cliss of trans-
former yields ‘‘less *’ distortion than another. But in
the absolute sense there is no amplifier which is distortion-
less. In fact, the majority of amplifiers distort probably
more than their owners are aware. There are two salient
physical states which require consideration when discuss-
ing the problem of distostion : (a) the steady state, (&) the
transient state. The first of these is involved when we
listen to a steady continuous note, say the ULroadcast
tuning-in note. The conditions—provided we keep our
heads still when listening to a loud-speaker—are alwayvs
the same, and there is no variation in either pitch or
intensity.

Nature of Transient Effects,

Motion of the head may bring the cars to an interfer-
ence zone due to reflection from the walls where the sound
is of greater or lesser intensity, and since the note is im-
pure, its character as well as its intensity will vary.!

Morgover, the air pressure in the neighbourhood of our
ears varies in a perfectly definite manner. If the pitch
of the note is 1,500 vibrations per second, the air will
go on expanding and contracting 1,500 times per second,
each separate expansion and contraction being identical
with its successor and its predecessor. In other words, the
physical conditions under which the note is sounded will
remain unaltered throughout its occurrence. The second
and more important physical state to which allusion was
made occurs at the begin- “w

J .
Hg; 1

ning and at the end of anv
sound whatsoever. In play-
ing a note on any instrument.
say the violoncello, there is
always a transition or inter-
mediate stage between the
first application of the bow
and the fully sustained
note. This is clearly due to
the mechanical inertia of the
moving parts.  Similarly.

TO HF
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short duration. Again, when the pitch or the intensity of
a note alters, there is always a transition stage. More-
over, music in general consists of a series of transients.
The severity of a transient may broadly be measured by
its rate of change. Thus a transient is severe if the rate
of change of air pressure—either increase or decrease—
is rapid, e.g., pianoforte playing, ordinary speech, the
chiming of Dells, the beating of drums, the firing of a
gun, rattling of coins, or turning over a sheet of paper.

Transients in Electrical Circuits.

We come now to the reproduction of steady sounds and
transients by electrical means.  Assume for simplicity
that equal steady E.M.F.s, varying in frequency from
20 cycles to 10,000 cycles per second, are applied to the
grid of the first note magnifying valve of a speech ampli-
fier. The valve and its associated transformer or resist-
ance-condenser unit can be considered distortionless to
steady E.M.F.s provided the voltages applied to the grid
of the next valve are equal for all frequencies from 20 to
10,000 cycles. The amplification of transients can be
approached by considering what occurs when a steady
E.)ML.F. of any convenient frequency is suddenly applied
to the grid of the valve. In the case of a transformer
coupled unit the initial shape of the current through the
primary would depend upon the initial phase of the volt-
age applied to the grid, i.e., the application may occur
at any point of the wave from o° to 360°, and upon the
ratio L./R, where I. is the primary inductance under
actual conditions and R is the internal resistance of the
valve plus the effective resistance of the primary. Both
I. and R are actually differential values concomitant with
a variation in current, due to the unidirectional nature of
the feed current to the valye, the alternating current being
superposed thereon. Tf the voltage is applied to the grid
at zero value, the amplitucle of the first current wave will
be greater than succeeding waves,” whereas application
at a phase of go° entails a
gradually increasing ampli-
tude. These phenomena are
due chiefly to electrical in-
ertit in the form of the
primary inductance. Now
the secondary voltage of the
transformer which is applied
to the grid and filament of
the next valve is proportional
to the rate of change of
primary current. It is—

when the bow ceases to move.
the motion of the string has
to be damped out. and this
takes time, even if it is of

capacity ;
Cy, 0.007 mfd., variable ;

Fig. 1.—Combined resistance and transformer coupled amplifier,
designed to have a cut-off frequency less than 50 cycles per second. the
Values of components are as follow:
60 to 80 volts ; B, 20 to 60 volts ; By, 40 to 60 volts (this battery
should be of small dimensions to reduce earth capacity effects).
L;, inductance variable in steps of 25, 100 and 900 henries; L,,
25 henries, D.C. resistance 500 to 1,000 ohms—of low self-
R, 0.1 to 0.25 megohm ;

owing to the impedance of

B,, 40 to 60 volts ; By, valve—initially depen-

* The ¢ double’ current rush

Cy, 0.002 mfd., variable; when switching on a power

.3 Tp, primary of special

'8ee The TWirelcss World : Ca, 4 mid transformer (50 cycles) at zero
SN transf ith f2:1 3:13 T, transformer q
November 4th, 1925. R L UL T e G U voltage phase is well known.
A 22 ! 19
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Conscientious Constructors
Considering Chokes

Given a Choke and a Transformer costing the same, the Choke will
be certain to give much more faithful reproduction.  Like all
A.J.S. Receivers, the one chosen by Sir Oliver Lodge was choke coupled.

are

HOKE coupling on the L.F.
side has not generally received
the attention it deserves

Perhaps it is by rcason of the fact
that if a choke is used without due
care in the choice of valves, necessary
condensers and grid leaks, consider-
ably less volume will result. If,
however, valves of correct design
are employed, there should be no
falling off 1n signal strength.

Although this may not be obvious
to all at first, it can easily be ex-
plained. Owing to the comparatively
low impedance of the primary winding
of the average transformer selling at
a reasonable figure, low impedance
valves must be used if good quality
reproduction is desired. Now low
impedance valves generally have a
a low amplification factor. The average good choke, and
the one illustrated in particular, has a high impedance
at all audio frequencies, therefore high impedance valves,
valves whose amplification factor is generally high,
should be used on the L.F. side, so that any loss of
volume due to absence of the step-up effect of a trans-
former is compensated for by the high amplification
obtained from the valves. The only position in a
choke coupled receiver in which a Jow impedance valve
should be used is the last position.

There is another great advantage in the use of
chokes for L.F. coupling, and that is, a set so con-
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structed is not so liable to develop audio or
L.F. “howls " even if three stages of ampli-
fication are used. While admitting that a
correctly designed set should not “howl”
many constructors may at one time or another
- have experienced much difficulty in this
direction. The fact that a choke has only one
winding, and a transformer two windings,
makes a good choke a much more reliable picce
of apparatus, and one less likely to break down.

The use of valves having a high amplifica-
tion factor means that less drain is put on the
H.T. Battery, whose life is consequently longer,
and this means a direct saving, to say nothing
of the saving in valve costs due to having to
use a low impedance or power valve in the
last position only.

The chief thing to remember is, that the
valve with the loud-speaker in its plate circuit
should be a low impedance power valve,
any previous note magnifiers can be high
amplification factor valves with considerable
advantage.

If these instructions are adhered to, it will
be found that the amplification with choke
coupling i1s normally quite equal to transformer amplification. with
considerable increase in purity.

Three types of Chokes are supplied : —

(1) The Choke only. . .
(2) A Choke Unit for the first stage of intervalve coupling.
This Unit comprises the Choke by-pass and coupling condensers,

and grid leak,

3) A Choke Unit for the sccond and subsequent stages
of intervalve coupling, with coupling condenser and grid leak.
These units only require the addition of a Valve-holder
Resister, and the necessary connections to complete a low
{requency amplifier.

Choke only .. 15/-
Choke Unit, both stages 20/-
chokes and the valves to use.

A. J. STEVENS & CO. (1914), LTD.,
Radio Branch, WOLVERHANMPTON.

Flease send publication No. 113,
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Yhe New Fixed Condensér

1S accurate — slays accurate

IXED condensers are important units in a radio re.

ceiver and should be carefully chosen for sustained
accuracy. In reflex and other circuits where capacity
is a critical factor, accuracy in the fixed condenser may
make the great difference between a set that performs
perfectly and one that is uncertain as the weather.

Sangamo Fixed Mica Condensers are gucran.
teed to be accurate under all temperature and humidity
conditions. Neither the intense heat of soldering nor
the rain-soaked atmosphere will impair their accuracy.
Even at the seashore, where the salt air creeps in to
change the capacity of exposed condensers, the accuracy
of the Sangamo is not affected in the Jeast.

Moulded in smooth brown bakelite, the Sangamo
Fixed Condenser is most pleasing in appearance.

Sangamo Condensers are made in all standard
capacities, and are supplied with or without grid leak
clips.

SPECIAL WHOLESALE DISTRIBUTORS.
R. A. Rothermel, Ltd., 24 & 26, Maddox St., Regent St.,W.1.
Electrical Installation & Repamng Co .40, Berry St., Belfast.
Priestly & Ford .. . Carrs Lane, Blrmmgham
The Carpax Company Ltd 3]2 Deansgate, Manchester.
Lowke & Sons, Ltd Elecirical & General Engineers, Northampton.

W. J. Pulford . 109, Kingsway, London, W.C.2.
Kelth & Trwin, 35 Robertson Street, Clasgow C.2.
Fred Burris & Sons, .. .. .. .. 711, Redcliffe Street, Bristol.
J. W.Carr & Co., Ltd., .. .. 35, Queen Vcitoria Strcet, E.C.4.
Lincoln Smethurst, 17, Hanover Buildings, Southampton.

PRICES.
0-0001—0-0009 mfd. 26
0-001 —0-009 mfd. 3/-

SANGAMO
Accurate
Radio Parts

Ponders End, Middlesex.

THE BRITISH SANGAMO Co., Ltd.

&-Nothing to do
‘but put the
phones on-"

ROM the moment you fit the

Neutron Crystastat Detector
you have finished with crystal
searching. The programme is always
“ coming through”” and you have
merely to ““ put the ’phones on ”’;
no worry of cat’s-whiskers, no
adjustments after first setting.

The Neutron Crystastat consists of a
standard Neutron Crystal in special cart-
ridge, with mineral contact. The combina-
tion gives surprisingly good results and
will work a Loud Speaker at comfortable
strength without amplifier, at ten miles
from a main B.B.C. Station (with, of
course, a good aerial and earth).

&

O. ." ) J
Supplied complete i
with brackets for s
panel or base & e ~aanx

Loard mounting.
CRYSTASTAT DETECTOR

The Detector will
(Patent 201359.)

fit most standard
brackets without
alteration. All
Supplied by all Radio Dealers. In case
of difficulty, sent post free if vou supply
vouy Dealer’s name to

metal parts nickel
Neutron Distributors, Sentinel House, London, W.C.1

FECTITTILIERY

plated. Cartridge
of Dest ebonite.

6/-

Completely guar-
anteed and tested
oi actual broad-

cast.

Product of
Neutron Ltd.
— Manufac-
turers of
Neutron

A24

Mention of

The Wirciess World,” when uznng to advertisers, «will ensure prompt altention.

Crystal.
“ -
“‘ o"‘
oo HC,W.
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Speech Amplifier Design.—

dlent upon the phase at which the voltage is applied to the
preceding grid.  If the various resistances of the circuit
and the self-capacity were zero, the phase of the voltage
applied to the first grid would be immaterial, for that
on the sccond grid would always be a repllca thereof.*

Thus, where tr: msfo:mers are concerned, the initial por-
tion of a transient is geaerally altered in shape. [ts
rate of rise may be less or greater than the original,
according to the resistances and capacitics in the circuits
and the frequency and initial phase of the wave. With
a complex transient where the ultimate steady state con-
sists of waves of many different hequenc:es cach wave
is initially altered in shape, thereby causing distortion

2 - T ' .
I | RESONANGE
515—— L TS _—_Ztlo_oflrcms_
= nlg WITH 0- 003mfd Acaolss PRIMARY
- | I
o ] . 4 !
= 10| ! l
o}
Q
zs — T
|
- 500 10b0 1500 2000 25.00 3000 3500 4000 4500

FREQUENCY
Fig. 2.—Characteristic curve of 2 : 1 ratio transformer and D.E.5

valve. Anode volts, 160 ; grid volts, 9. Primary inductance

(15,000 turns) at 1,000 cycles 225 henries; secondary induct—

ance (30,000 turns) 900 henries. Secondary self-capacity 100

micro-mfd.
of the transient.  Moreover, throughout a broadcasting
system, /.¢., from microphone to loud-speaker, the phases
and aniphitudes of the components of a transient are so
altered that in certain cascs, ¢.g., the report of a gun,
the reproduction fails to convey any meaning.  There is
no intention to pursue this complex pmhlcm any further
at present.  The point to be enforced is merely that in
amplifiers having transformers and condensers the ampli-
lication curve for constant voltages after a steady condi-
tion has been attained is no criterion of what may occur
with transients, cespecially those with a deep wave front
(air pres;urc), although a good steady voltage character-
istic is usually associated with all-round pleasing quality :
Lut the latter is not synonvmous with faithful reproduc-
tion.
Uniform Amplification of Steady Voltages over a
Wide Frequency Range.

The most facile mode of accomplishing the above result

is by the use of a resistance capacity amplifier having

180 ’

p4
CUT OFF

E 20 ~| //

16 — =
é -/
o
g 140 — :
=
L. ¢

120l i

0 500 1000 1500 2000 2500 3000 3500 4000

FREQUENCY

Fig. 3.—Characteristic of ampiifier of Fig. 1, from erld of Vy
(D.E.Q.) to grid of V;; resistance coupling between 1 and V,.

* Zero capacity and infinite resistance would vield a like result.
16
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good mica condensers of the order of o.z mfd. The
characteristics of such an amplifer are extremely well
known. Owing to the increase in impedance of the con-
denser with decrease in frequency the amplification falls
off in the lower ranges. In fact, the chief ditficulty
when amplifying at audio-[requency—without the aid of

AMPLIFICATION

FREQUENGCY ——

ifig. 4.— Form of characteristic curve obtained
with condenser across anode resistance.

H.I'. reaction—is to get a reasonable volume from the
low tones. By suitable choice of condensers and resist-
ances the desired result can be attained. It is highly
desirable in order to reproduce the lower tones of the
pianoforte (lowest frequency about 2o per second), ’cello,
double hass, drums, etc., that the cut-off point (where
the amplification begins to fall off rapidly) should not
occur above 3o cycles per second. In this section it is
proposed to describe a combined resistance-transformer
combination which, although not alrcars yielding a maxi-

mum of magnification, gives

o 2/‘\ 3/] P uniformity over a relatively
lof 9 2§ 9% wide range. The diagram
| o of connections is indicated in
Fig. 1. Valve V| is for

Ny ) rectification, which is secured
“8)%‘ cither by grid leak or on the
F bend of the anode character-
istic. The latter is to be pre-

ferred.  In the anode circuit

of V, which may be of the

Fig. 4 (a).—Distribution of P o . -
sections in high inductance D. P:' ‘B" D..E.?B. ) or
tapped transformer. S,  D.LE.Q. type, is inserted a

is used to give the correct
turn ratio,the other sections
being standard. A better
arrangement would be to
have 4,500 turns on the
primaries, giving an in-
ductance of 182 henries.
A 3:1 ratio can be obh-
tained by connecting P
Py in parallel.

resistance of from o.1 to
o.z5 megohm (according to
the tvpe of rectifier used),
which serves to couple V,
to V,. Battery B, is ad:
nlslcd to give the necessary
erid Lias to V,, which may
bea D.E.5. D.E.5B,, or I,.S., valve. If the bias for V,
is ¢4, then B, — B, — /# = ¢,. ‘I'he current / is the steady
anode current during reception of signals, and 7 is the re-
sistance of R and the choke I.,; ¢, is less when there are
no signals, since there is then no carrier wave to rectify.
In the anode circuit of V, is inserted a special trans-
former having a high primary inductance. Tts actual
value is 225 henries' at oo cycles, which is at least ten
times the inductance of the majority of transformers uscd
in amplifier design. The ratio of transformation is
2:1 or 3: 1. The steady voltage characteristic with a

“ Measured on bridge at 500 cycles. Even with a current of
3 to 4 mA. in the primary there is experimental evidence to
show that the value does not fall below this at low frequencies.
With pure A.C. the maximum inductance at 50 cycles exceeds
3,000 henries.
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Speech Amplifier Design.—
D.E.5 valve is shown in Fig. 2, from which it will be
seen that the cut-ofl point is about 35 cveles per second.
Irom a frequency of 1,000 cveles, the amplification in-
creases gradualiy to 5,000 cvcles (not shown on diagram).
Leyord which it decreases.  This gradual increase in
amplification is due to leakage, and will be treated in a
subscquent section. By putting a o.0o3 mfld. condenser
on the primary of the transformer. the characteristic be-
40—

35— p,

30—

25— A

CUT OFF
70 ~

]
20— l

L S I S———
l
|
|

AMPLIFICATION

10

(3]

{ i
0 500 1000 1500 2000 2500 3000 3500 4000 4500
FREQUENGCY

Fig. 5.—Curves of D.E.5 valve (anode volts 160, grid bias, —7.5
volts) and tapped transforiner with idle primary section in different
relative positions. (1) 2:1 ratio transformer without primary
condenser. (2) Special 2.7 : 1 transformer (primary 100 henries)
with Py as the idle section. (3) Special 2.7 : 1 transformer with

idie section P; between $; and S

i

comes almost horizontal from 35 to 4,000 cycles.  Beyond
the latter point the actual curve was not measured, but at
some higher frequency it dips slowly downward (sce
dotted curve, I'ig. 2).

The curve from the grid of the detector to the grid of
the valve V,, which is a power valwe of the D.E.5A. or
L.S.5A. type, with resistance coupling between V, and
V,. is sketched in Fig. 5. The curve does not rise quite
so rapidly as that shown in Iig. 2, owing to the high
impedance of the detector valve (D.IE.QQ.) at its rectifi-

cation point and the capacity to earth of B,. With

20 3 T

800 HENRIES 100 HENRIES 25 HENRIES

z \ ' 3 L}

15 1 :
o / T =
= / P
S -~
E 10 7 1
— Cd
2
= 5 ,// /
AT

]
16 32 64 128 256 512 1024 2048 4096
FREQUENCY

Fig. 6.—Calculated amplification curves plotted to a logarithmic

scale of D.E.3B. valve (impedance under operating conditions

80,000 ohms) with 25, 100 and 900-henry chokes connected in

anode circuit. The self-capacity of the choke winding has been
neglected.
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strong signals at the grid of the detector the quality from
a good loud-speaker is remarkably pleasing, even though
the intensity 1s great.

Variable Amplification of Steady Voltages.

Having secured an amplifier of uniform steady voltage
characteristics over a wide range of frequencies. it 1s now

AMPLIFICATION

FREQUENCY

Fig. 7.—Overall amplification curve with dip in middle register.
The correct shape depends upon the characteristic of the loud-
speaker ; with certain types the portion B Cshould be horizontal,
while with others it should rise from about 3,000 cycles upwards.

pussible by rapid switching to hear the effect of varying
the amplilication curve. The variation can be accom-
plished in several ways, and the most salient are about
to be described.

(1) Referring to Fig. 1, it a o.005 mfd. variable con-
denser is connected across the resistance in the anode cir-
cuit of V| the impedance of the resistance condenser unit
will decrease with increase in frequency and the character
istic will have a downward slope, as shown in I'ig .
T'he result is to attenuate the higher tones relative to the
lower and intermediate tones, which remain much as
they were. At a certain value of capacity the music or
speech will sound muftled.

R e%l.
C

=

Fig. 7 (b).—Auxiliary inductance L of low effective resistance
and low self-capacity for obtaining resonance at the upper audio-

frequencies. The amplification at resonance depends upon
1

p-'R.4+R and upon the reactance- o The resonance frequency
w'

can be varied by varying L and by connecting a variable condenser
across the secondary winding. The purpose of the choke and
condenser in parallel with R is to produce 2 dip in the characteristic.

(2) If a tapping is taken on the primary of the trans-
former the ratio can be made 3: 1 instead of 2: 1.
Owing to the disposition of the primary and secondary
coils the leakage is different in the two cases. Since the
primary turns have been reduced in the ratio 3 : 2, the in-
ductance has been reduced in the ratio g: 4, Z.e., it is
now too henriecs. The curve is shown in Fig, 5. The
cut-off point of the lower frequencies is now 70 cycles
instead of 35, and the upper frequencies are more
prominent than before. The effect of changing the ratio

32
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Speech Amplifier Design.—

of transformation from 2 to 3 is to give the speech or
music a higher pitch (so far as our auditory organs per-
ceive it), and at the same time to increase the intensity,
since the energy is augmented due to the greater trans-
formation ratio. There are three primary sections on
the transformer which are interleaved .avith the secondaries
as shown in Fig. 4 (a¢). There are three ways of obtain-
ing a 3:r1 ratio, viz., P, P,, P, P,, or P, P,. In
each case there is an ‘¢ idle >’ primary section. More-
over, the resulting amplification curve is different in the
three cases owing to the different relative position of the
section and the variation in leakage (coupling). For
example, with P, P, the system is symmetrical and the
idle section is at the H.T. battery end, where the poten-
tial variation is zero. The effect of the idle section is
least here and leakage resonance occurs at a frequency
of the same order as that for the 2: 1, 7.e., the un-
tapped transformer.  Using sections P, P,, the idle
‘section P, now being situated at the anode end, where the
greatest variation in P. D. occurs, the result is rather
interesting.  (See Fig. 5.) The resonance frequency

of the idle section occurs in the region 2,000 cycles to
2,500 cycles, and this amongst other things is responsible
for the summit-like aspect of the amplification curve.
Whilst the curve would give an overpowering high tone

59
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~ g
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© @

Fig. 8.—Methods of diverting direct anode current from the loud-

speaker. By reducing the condensers in (a), (b) and (c) the low

tones are decreased : a reduc. on of the value of condenser in (d)
decreases the high tones.

scale, the P, P, combination is good and is useful for
certain classes of loud-speaker. 'To obviate the influence
of the idle or free section, it can be joined in parallel
with one of the active units. The primary inductance
is then the same as the tapped transformer, bLut the leak-
age will be a little different. The curves of Fig. 5 are
for one of the high inductance transformers, but a section
of 3,000 turns was omitted from the secondary. The
ratio of the untapped transformer was therefore 1.8: 1
(225 henries), and when tapped 2.7 : 1 (100 henries). It
should not bLe confused, however, with the standard
2.7 : 1 ‘“ Ideal '’ transformer, the inductance of which is
50 henries.

(3) Suppose we substitute an iron-cored choke for the
resistance R of Fig. 1 and let the choke be variable, say,
in three steps of 25, 100, and goo henries. This

2
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can readily be accomplished by putting the primary and
secondary of a transformer in series and tapping off.
The inductances will, of course, depend on the type of
transformer.  Taking valve V, alone, the calculated
characteristics with the three inductances are shown in
Fig. 6. Thus, with 25 henries the loud-speaker will
sound high pitched, with 100 henries it will sound more
normal. With goo henries will be more pronounced than
before. The results will depend on the self-capacity of
the choke and the impedance of the rectifier. By putting
a (variable) condenser across the choke, the characteristic
of the detector and choke can be made to droop, as in
Fig. 4, so that with the 3: 1 transformer the overall

characteristic is akin to that illustrated in Fig. 7. This
25
CUT OFF 2:7:1 'IlRANSFORMER
120 ~ /
20— / B
/ {1
2:1 TRANSFORMER
I //

151

\CUT OFF
10 70 ~

AMPLIFICATION
e

0 500 1000 1500 2000 2500 3000 3500 4000
FREQUENCY

Fig. 9.—~Frequency characteristics of 2.7 : 1 (50-henry primary)
and 2 :1 (100-henry primary) transformers. D.E.5 valve (anode
volts, 160, grid blas, —7.5 volts),

has a dip in the middle. A somewhat similar result can
he secured by using the resistance coupling and condenser
in place of the choke. To get an appreciable dip in
the curve it is essential that the upward slope due to
leakage shall be much greater than the downward slope due
to the condenser on the choke or the resistance. So far.
as quality is concerned, the resistance coupling between
V, and V, is to be preferred, but the choke,yields in-
creased magnification. In fact, with a choke of goo
henries, with or without the resistance, and a D.E.3B,,
D.E._5B., or other valve of moderatc impedance, practi-
cally the whole magnification factor of the valve is
secured. 1f the choke is sectionised on one core, care
must be exercised to avoid resonance cffects due to the
idle sections, as shown above in the case of the trans-
former. The idle part can be paralleled with the active
part. Tt must be remembered, however, that there will
be additional self capacity due to this process. A high
resistance alone, e.g., 0.2 megohm, detracts somewhat
from the cfficiency of the rectifier and only about half the
““m " value is secured. There is, of course, for any
valve, an optimum value of resistance which can be
found by trial. To secure the requisitc steep slope due
to leakage resonance, it is usually necessary to have a
low impedance valve (D.E.5, I..S.5, or D.E.5A.), and it
may be necessary to insert an auxiliary inductance in
series with the primary of the transformer as shown in
Fig. 7 ().

With certain types of loud-speaker, particularly those
devoid of high and low tones, an amplifier with

A 27



i Wireless
Worlé

Speech Amplifier Design.—
a characteristic of this nature yields very pleasing
results.

(4) The Llest mode of coupling the loud-speaker in
the anode circuit of the power valve is sometimes a moot
point. It is preferable to have merely an alternating
scurrent in the loud-speaker windings, as this reduces
the possibility of breakdowns, which seem to Le duc to
prolonged electrolytic action caused by D.C., although
there are cases in which the winding has succumbed under
A.C. Of course, this argument is fallacious in one
respect : for the choke, the transformer, or the resistance
may break down, so that we are merely shifting the onus
from the loud-speaker elsewhere. In general, it will be
conceded, however, that the policy of avoiding D.C. in
the lowd-speaker is a wise one, for a breakdown of the
coupling unit is very easily rectified, and the loud-speaker
can always be used direct in the valve circuit as a tempo-
rary expedient pending the replacement of the faulty com-
penent. There are two practical methods of preventing
the D.C. feed from passing through the loud-speaker :
(a) transtormer coupling, (&) condenser-choke coupling.
The two arrangements are depicted in Fig. §.

With condenser coupling—choke feed—the tone can
be varied by using a variable condenser.  When C of
Fig. 8(a), is large, say 4 mfds., its impedance to all
frequencies from 30 to 4,000 cycles is negligible com-
pared with that of valve p/us loud-speaker, Lut forsmaller

General Notes.

Mr. 8. K. Lewer (G 6LJ), 32. Ctascony
Avenue, West Hampstead. N.W.6, re-
ports two-way eommunication at 7.30 p.m.

JANUARY 13th, 1920.

values of C, say o.o5 mfd., the impedance at the lower
frequencies is comparatively high. Thus with a o.05
mfd. condenser, the lower tones are reduced in intensity,
and the effect is to make the loud-speaker appear high-
pitched. By varying the condenser (in steps), the depth
of tone can be altered, but the lower tones cannot be
enhanced at the ecxpense of the higher. The acoustic
characteristics can be varied in like manner with trans-
former coupling by putting the condenser in scries with
the loud-speaker across the secondary terminals, as in
TFig. 8(c). The design of the transforiner has a pro-
found cffect on the quality. In general, there are three
salient points to be borne in mind whilst designing trans-
formers : (¢) The primary inductance must be compara-
tively high, (4) the self and mutual capacities must be
low, (¢) the leakage must be low—unless a rising charac-
teristic is required. 'The core of the special high induct-
ance transformer is identical with the Marconiphone
““Ideal " type, but the primary and secondary windings
have more turns than the standard types. A first ap-
proximation to its performance can be made by using a
2.7:1 with a D.E.35, and a second approximation by
putting two 2.7 :1 in scries. The primary inductance
would then be 100 henries. The characteristic of a
2.7:1 with D.E.5 valve is given in Fig. g, whilst
that of a special 2: 1 with 100-henry primary is also
shown.
(To be continned.)

PI 3AA.—F. Johnson, Elser, Baquio,
Philippine Tslands.

KUDG.— U.8. s/s. ¢ West Jester,”” ¢ o
Alessrs. Struthers and Berry, S. TFran-

on December 27th with FI 8QQ in Saigon,
French Indo China; his signals were
stated to be R5. This is believed to be
the first communication between England
and French Indo China, thongh, as re-
ported in our issue of December 30th, an
amateur in Northern Irsland has fore-
stalled 6LJ. FI 8QQ listens for European
stations at 11 p.m. G.ALT. every night.
Me. Lewer also informs us that his sig-
nals are received regularly at good
strength in U.S.A. every morning until
about 1 p.m., when dayvlight covers the
whole of the Atlantic.

cooo

Mr. L. Bland Flagg (G 2GO0) was heard
in India by Corporal Coates on Decen:-
ber 13th at 2252 Indian Standard Time
(about 6 p.m. G.M.'I.), the strength of
his signals were reportad as R5.

cooc

2G0 was working with an input of 12
watts derived from a M.I. converter and
an output of 500 volts 25 milliamps with
an Osram DETL valve.

ccoc

The lack of any official regulatien of
the International prefixes and interme-
‘diates is the cause of a good deal of con-
fusion. There are at nresent three differ-
ent countries, India, Urnguay and Yugo-
Slavia, using the letter Y. while the Lrish
Free State appears to use both IR and
GW. Tt is to be hoped that some fixed
agreement will soon be effected between
the various countrvies and o definite and
official system of prefizes adopted.
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| TRANSMITTING NOTES '
. AND QUERIES. |

New Call Signs Allotted.

5JW.—P, Cox, 101, Birchfield Road.
Longsight, Manchester, transmils on 45,
90, and 150-200 metres.

5CT.—0. Carpenter, 35, Sunnyside
Road, Weston-super-Mare, transmits on
90 and 440 metres.

2NH.---E. A. Dedman, 65, Kingston
Road, New Malden, Surrey, transmits on
2.5. 5, 8 and 23 wmetres.

5WV.—D. Woods, Station House,
Braintree, Essex (in place of 2AX7),
transmits on 23 and 45 metres.

28V.—W, Scott Hay, ‘‘Ivycraig.”
Newton Mearns, Renfrewshire, transmils
on 23, 90 and 170 metres.

2BNN.—T. H. 1. Wagstaff, 24, Earl
Howe Street, Leicester (artificial aerial).

coo0co

Stations Identified.

Z 1AR.—R. J. Orbell, Box 69, Te
Aroha, New Zealand. (Mr. Orbell’s sta-
tion was formerly Z 3AA Christchurch.)

C'H 1ER, CH 1EG.—E. Guevana. Cas-
illa 69, Vilcun, Chile, and 646 Av. Liber-
tad, Viia del Mar; the latter being the
address of both stations during the sum-
mer months  Mr. Guevana, who works
on 100 watts from Vilcun and on 32 watts
from Vina del Mur, will welcome reports,
especially on transmissions from 1ER.

cisco, Calif.
NCGT.—U.S. Coast Guard Radio Re-
pair Base, Navy Yard, Philadelphia.
NOSN.—U.S8. Submarine Base (I. A.
Emrick), C(_)po Solo, Panama (uses the in-

termediate U (. . — —) and works on 40
metres.
NWQ.—TU.S. s/s “ Wyoming,” Guan-

tanamo Bay, Cuba.

Y CKAM.—Amervico Mantegani,
quez 1427 Mentevideo. Urugunay.

Y RCS.—Carlos Stefani Canelones, 874,
Montevideo, Uruguay.

©co00O0
Mis-use of Call Sigus.

The poaching of call signs has long
been prevalent in Great Britain, but
hitherto few complaints have been re-
ceived from Ireland. Mr. ¥. R. Nelill
(G5NT), of Chesterfield, Whitehead,
Co. Autrfim, now reports that there are
definite indications of the illicit use of
his call letters by some unknown person
or persons. He would be glad of auy
information likely to assist in the
detection of the offender.

cooo0

Mr. ¥. C. Miller, the hon. secretary of
the Sunderland Wireless and Scientific
Association, suggests that indistinct pro-
nunciation by the operator of the trans-
mitter may, in some cases, be the cause
of complaints of the mis-use of call signs.
He advocates the practice of giving the
call sign slowly, in Morse, on a buzzer
after each transmission, or, alternatively,
of repeating it in either the Army or Post
Office letter codes.

Vaz
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News of the Week in Brief Review.

WHERE AERIALS ABOUND.

The P.M.G. should veap a rich harvest
from Rhosywain, near Chirk, where the
number of wireless masts has evoked a
District  Councillor's  remark that the
saburh looks like a harbour full of old
ships.

cooco
A POWERFUL BROADCASTING STATION.
WJZ, the new high power station of
the Radio Corporation of America at
Bound Brook, New Jersey, was officially
opened on New Year's Day,  Transmit-
ting on 450 metres, WJZ cmploys a
power of 50 kilowatts,

0000

NO MORE LICENCE WARNINGS.
The last licence warning has sped
upon its unwelcome flight.  There ave
to be no more, according to a statement
made by an official of the General Post

Office.  Siuce August last, when the

first tactful reminder was issued. more

than 150,000 additional licences have

heen taken out. It is calenlated  that

600,000 lislencrs are still unlicensed.
0000

CADETS WIRELESS KNOWLEDGE,

Public school cadets are not at present
in a position to make practical nse of
wireless, according to Captain F. A,
Mason, who spoke at the annual general
meeting of the Public Necondary School
Cadet Association on January 4th,

Captain  Mason, who is a signalling
officer, said that cadels had a long way
to go before they could reach the state
of efficiency and the speed required by
P’ost Office examincrs.

oGoo

IRISH CRYSTAL USERS' COMPLAINT.
Replying to a request for {he reduc-
tion of the wireless heence fee of £1
in the case of crystal users in the Irish
Free State, My, Walsh  (Mimster of
Posts and Telegraphs) said the fee was
nominal in England, Dhut the country
gained in  the manufacture of sets,
There was no corvesponding benefit in
the Irish Free State. Taxpavers would
he obliged to meet a heavy deficit on
the wireless, which  would be more
expensive than anticipated.

6

RAPIO TELEPHONY IN CHINA.

2\ Shanghai message states that the
Ministry of Communications is taking
steps to establish a  wireless telephone
service hetween Tientsin and Shanghai.

oocCco

COURSE FOR FRENCH CONSTRUCTORS.

A Paris wireless school announces a
special course, Jasting two months, for
instruction in the art of bhuilding and
installing  private  wireless  telephony
installations, A * Constructor’s  Dip-
loma” is issued.

co000

SAFEGUARDING THE PUBLIC.

Sir Charles Bright has accepted the
presidency and Sir William 8. Glyn-
Jones the vice-presidency of the Wireless
Retailers’ Assoctation,

One of the objects of the Association is
to sufeguard the public from unreliuble
dealers. a certificate of membership being
issucd for this purpose.

WIRELESS WITHOUT TEARS,

A wireless workshop has heen opened
by Messrs. Selfridge & Co., Tutd., at
their Oxford Street store.  Daily de-
monstrations are  given of - Wireless
Without Tears.”

owoo
A MISREAD DISTRESS CALL.,

The mystery regurding the supposed
distress call on Decemtber 29th from the
steamship Coronado whien off the coass of
Spain was partially clewred up when the -
Spanish steamer Meria Vieloria, which re-
ported the distress cali, arvived in the
Clvde.

It appears that the operator heard the
Coronado  transmit *CQY,” which
he interpreted as meaning ¢ want
assistance.” Considering that the original
distress  call, before *“SOS”  was
standardised, was  CQD,” it is qnite
possible that the fears entertained for
the Coronado’s safely were simply due
to some freak of mewnory on the part of
the Spanish vessel’s operator,

FAMOUS SHORT-WAVE TRANSMITTER.

apparatus at KDKA, Pittsburg, Pa.

A new photograph of the transmitting

On the extreme left is the quartz crystal

osciliator which serves to maiutain transmission at a constant frequency.
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ANNUAL DINNER OF THE L.E.E.

Members of the Institution of Elec:
trical Engineers will hold their Anuual
Dinner and Reunion at the Hotel Cecil,
Strand, W.C., on Thursday, Fehruary
11th, under the presidency of Mr. R. A,
Chattoclk, supported by the Council
Application forms for tickets ave ob-
tainable from the Secretary. Mr. P T
Rowell, at the Institution, Savoy Place,
w.C.2.

o000
WIRELESS PATENT CONFUSION.
Invertors were particularly  busy
during 1925. wireless inventions heing

well to the forefront. Owing to Patent
Office procedure, however, it is not pos-
“sible to liwing searches vight up to date,
and inventors are often move or less in
the dark when they file their patent
applications.  As a_result (writes My
H. T. P. Gee, AMIRE. a London
patent agent). some of the appli-
cations conflict with one another, and
often the {rouble can only he rectified
when publication of the patent specifi-
cation takes place.
0000

RESIGNATIONS FROM THE N.A.RMA.T.

A trade event of considerable interest
to the general public is revealed by the
news that the Sterling Telephone and
Tlectric Co., Ltd., have resigned from the
Manufacturers’ Section of the National
Association of Radio Manufacturers and
Traders. The Marconiphone Company’s
cesignation from the same organisation is
to take place on March 1st.

The Marconiphone Company. who are
the sole selling agents for the Sterling
Telephone and Electric Company. have
been instructed to market the entive
range of “ Sterling ™ products at more
advantageous discounts to the trade.

0o0oco0
AN OPTIMIST.

Evidently vealising that attack is the
best form of defence, a defendant in the
West Ilam Police Courl put forward a
novel claim acainst the Tost Office when
he was charced with operating a receiver
without a licence.

A supervisor pointed out that Javvis
(the defendant) argued that. in return
for the 10s. licence fec, the Post Office
should erect his aevial in the same way
that a telephone is installed for an in-
clusive charge. Disrecarding this opti-
mistic plea. the magistrate fined the
defendant £1, with £1 Is. costs.

0000

B.S.A. IN THE WIRELESS FIELD.

Those familinr fnitials. “ B.S.AL7 which
have so long been associated with cycles,
motor cycles. and rilles, arve enteving
upon a new phase of existence.

It is officially announced that the Bir-
mingham  Small Arms Co.. Ttd.. of
Birmingham. have entered into an agree-
ment with the Standard Telephones and
Cables. Ltd. (formerly Western Electric
Co.. 1.d.). wheveby the developments of
the latter company-with broadcast receiv-
ing appavatus will operate for both com-
panies. A new company has been formed
under the name of B.S.A. Radio, ltd.,
with offices at Small Heath, Birmingham,
to market the new B.S.A. products.
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FORTHCOMING EVENTS.

WEDNESDAY, JANUARY 13th.

Radio Socicty of Great Britain. —Informal
meeting., At 6 pm. At the Iustitutiop
of Electrical Engineers, Savow Place,
W.C.2. Talk on ** The Derdopucent and
wse of Valves for Broadeast Reception,”
by Mr. F. E. Hlinderson,

Bernsley and District Wircless Associulion.
Electricity and Magnetisw as Applicd
to Wireless,

Muswell Hill and District Radio Sorviefn.

1t 8 pom. At St Juwes's Scehools,

Fortis Green,  Lecture and Demonstre-
tion: ' Liquiq@ Air," by Mr. Alen A,
Bremner, B.Sc.

. THURSDAY, JANUARY 14th.

Liverpool Wireless Society.--At 7.30
At the Reual Institution.
“ Fading,” by Prof. E_ I,
D.Se., M1LEE, (President).

FRIDAY, JANUARY 15th,

Radio Erperimental Socicty of Manchester,
At 730 pom. At the Athenewm,
Princess Street, Lecture: ™' Hiak-fre-
gueney  Amplitication,” by Mr, B. 1.
Ktephenson.,

Shetheld and

nom.
Lecture:
Marchant,

District Wireless Societu.
At 730 pon. At the Depurtument of
Applied Science, St. Georut’s Square,
Lecture: “ Supe-beterodunc Ioctivers,
by Mr. Forbes-Itoyd.

MONDAY, JANUARY 18th.

Swansea Rudio Society. lLectuse and Dem-
onstration: “*Short Ware Reeegplion”
by Me. B, H, Haunes (Ascistant Fditor,
CWireless World ).

TUESDAY, JANUARY 19th,

Boltow and  District  Radiv Sacicty, Lre-
ture: ' Radio Television,” Ly Mr. 1. K.
Kemp, M.R.D.5.

SHORT-WAVE TRANSMISSIONS.
We have received from the Société
Frangaise Radio-Elecirique a letter cor-
recting some of the information regard-
ing their short-wave stations which was
published on page 895 of our issue of
December 23vd, 1925, The correct par-

ticulars  and wavelengths  wre  as
follow —
Sainte-Assise FW  (Cie Radio France)

fransmits on 42 and 23 metres comnmer-
cial traflic with Buenos Aives.

Sainte-Assise 8GB  transmits ou 75
metres. fests by S.TF.R.

Clichy 8GA transmits on 30 wmetre-,
tests by 8.F.R. This station is installed
on the premises of the Cie I'rancaise de
Radiophonie, which controls the “ Radio-
Paris 7’ broadecasting station.

THE HIDDEN ADVERTISEMENTS
COMPETITION.

i Below are given lhe solution and prize-

: winners in ithe Fifth Competition

P(30.12.25).  “The Wireless Woild"’

Hidden Advertisements Competition will
be continued until further notice.

i Clue No. Name of Adverliser. Paze
i 1 Cleartron Radio Ltd. .. o oo o}
2 Retlex Radio Co., Ltd. .. 5. 7

3 Telegraph Condenser Co.. Lid. .4

4+ London and 'rovincial Radio Co., Ltd., 24

5 General Eleetric Co,, Lt oo P 3 4

Stratton & Co., Ltd. .. e .19

The following were the prizewinners:

Dennis, S, Deakin, TPortsmouth {0
A. G. Bailey, Maida L W.g .. /2
G. E. Y. Lodge, Huddersticld . B

o

o

Ten shillings each to the following four:
wWm. T. Clark, Loudon, W.C.r.
S, P. Whitetield, Ealing.
. G. Boxall nderstead, Surrey.
C. E. White, Donrnemouth.

JANUARY 131k, 1926.

LECTURES ON ‘“ A.C.”

A course of ten lectures on *“ Alternat-
ing Currents and Eleetrical Oscillations ™
is being given Ly Dr. D. Owen, B.A..
F.Inst.1’.. at the Sir John Cass Technical
Institute. Jewry Street, Aldgate. E.C.3.
on Tuesday evenings from 7-8.30 p.m.
The first lecture was given last evening
{Tuesday) and the remaining nine ave to
be given weekly thioughout the present
Yerm, Fall partientars of the course are
obtainable from the Institute.

0000

WIRELESS AT SOUTH KENSINGTON.

The lahoratories and lecture rooms of
the Imperial College of Science. South

Kensington, wore a lively air on Jan-
wary  5th, 6th and Tth, when they

formed thie venue of the annual exhihi-
tion of the Physical Society of London
and the Optical Society.  Among the
visitors were members of the Radin
Society of Gireat Britain. for whom the
wircless exhibits had a special appeal.
Several stands were devoted to receiv-
nie apparatus,  accessories  and  cmn-
ponents. and considerable inferest was
shown 'in o demonstration of high-speed
telegraphy.
0000
HOW DUBLIN WAS HEARD.

Following the offieial opening of the
Dublin  troadeasting station (2RN) on
New Year's Dav. a uumber of intevest
ing veports have been received from
varions parts of the Free State.

Exeellent results, it appears., were oh-
tained in Dundalk and TLendonderry :
hut from other towns reports were less
favourable. Disappointment was felt in
Galwav hecause at least four valves were
necessary for gsood headphone reception.
Waterford appearvs to have Leen equally
wnfortunate: but an even survier tale
was told in Cork, where veception from

ihe mnew station was deseribed as " a
complete failuve.”
0000
CAPTAIN ECKERSLEY ON ¢ WIRELESS
TELEPHONY."”

Tromises for the future of startling de-
velopments  in veward to  simultaneous
broadeasting in Great Britain were sug
gested by Captain I, P. FEckersley in his
lecture an ““ Past, Present and Future
Development  in Wireless  Telephony.™
Lefore the Institution of Electrical Engi-
neers on Thuvsday last.

The lecturer also referred to his recent
propusal to the Office Tntevnationale de
Radiophonie whereby many stations work-
ing on exactly the same wavelength but
sufticiently sepavated wonld help to over-
come interference.  No heterodyne note
would be audible. Stations working on
fhe same wavelength could have a re-
stricted power and be used for purposes
of local interest.

200
A CORRECTION.

With regard to a “Trade Note’’ in
onr issue of December 23rd, we learn from
Messvs. L. Ormshy and Co.. the wireless
manufacturers, that the Mr. C. J. Proctor
referred to has not been appointed their
sole agent for the Manchester distvict, and
has no connection whatsoever with the
firm.

22
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WIRELESS IN THE LONDON HOSPITAL.

: A Description of the Automatic

§§ XQ YHA'T is claimed to be the largest radio receiving

system in the world has been installed at the

London Hospital.  'This hespital is the largest

in the United Kingdom. accommodating 1.000 in-patients
and covering an area of 15 acres.

The radio plant. which has been designed and pre-
sented by the Igranic Electric Co.. Ltd., is housed in
an asbestos-lined hut on the roof of the institution. It
employs sixteen valves, and is operated through the
agency of a relay mechanism controlled by a tumbler
switch in the porter’s lodze.  ‘The various wards have
heen wired into nine distinct circuits, eight of which
supply 832 pairs of headphones, whilst the ninth
actuates a series of loud-speakers in the children’s wards.

The installation can best be analvsed under  three
heads 1 —

(1) The receiver.

(2) The power amplifier anid distribution scheme.

(3) The hatteries and charging mechanism.

Aerials Available.

A sheet of metal fixed to the roof of the hut serves
as the aerial. It iy artached to an lgranic 6-valve super-
heterodyne receiver, the wiring arrangement of which is
similar, in essentials, o that of the standard model.

By employing various combinations of terminals it is
possible to use a variety of signal input circuits.  Thus,
cither the recently developed twin winding frame acriad
or a simple frame aerial may be used directly coupled,

or else z7a the intermediary of a two-circuit tuner.  Alter-
natively, any form of open aerial may he used, either
dircetly coupled ar variably coupled. as hefore.  The

Broadcast Receiving Installation.

comprehensive nature of these arrangements facilitates the
treatnment of any regional interference on the lines best
suited to its elimination. '

The mitial valve (an Osram D.E.5, working at 6¢
volts) functions in the dual capacity of oscillator and
rectifier, a capacitative balancing system permitting the
signal-frequency amdl oscillator-frequency circuits to be
worked without mutual interference.  'The use of this
svstem not only dispenses with one valve, but also effec
tively restricts the amount of locally gencrated cnergy
passed into the verial circuit, reducing the possibility
of radiation to negligible terms.

Details of the Receiver.

This valve communicates with three stages of inter-
mediate-frequency amplification, cach of which employs
a form of reactance-capacity coupling adjusted to a wave-
fength of some 0,000 wtetres.  This wavelength would
seem 1o he the most satisfactory choice Wwhen it is intended
s in this case. to effect reception of stations using waves
up to 2,000 metres in length, for it implies desirably
substantial frequency difference between the two channels
of signal acceptance, whilst the copper losses remain
low and the unwanted electrostatic couplings are of high
reactance,

Great importance attaches to the resonance curve of
the intermediate-frequency amplitier, for in no other prac-
tical recciving svstem s there the same opportunity of
maintaining  the most  satisfactory  selective condition
throughout the centire range of received signal wave-
lengths.

As the result of an extinction of limiting couplings

hetween  the  intermediate-

frequency  stages, the de-
signers are able to cascade
three Osram D.E. 5B, valves,
working at 120 volts, and to
employ their high w value
to the maximum in cach stage
without any trace of in-
stability and without resort-
ing to the deliberate intro-
duction of losses as a means
of suppressing  undesirable
oscillation. Indeed, so
stable 1s the amplifier that. it
has been possible to impart
to the grids of the inter-
mediate-frequency valves a
negative bias of 1} volts in
order that no grid current
shall flow and so encourage
premature rectification and
consequent  distortion.

A novel arrangement is
useld to apply reaction to the

General view of the superheterodyne receiver, power amplifier, and supply batteries.

13

ampliticr when desired. The
potential - gradient  between
A 31
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Wireless in the London Hospital.—

the grids of the first and second amplifying vaives is
controlled by means of a variable non-inductive resist-
ance having a maximum value of one megohni.

The third intermediate-frequency stage delivers to the
final rectiffier an Osram D.E.sB. working at 120 volts,
the grid of which is maintained at a positive potential
to stimulate the flow of grid current esential, to cumu-
lative rectification. ,

The single stage of note amplification of the standard
recciver is not included in the hospital receiver, since
the latter is attached to a special power amplifier.

Methods of Winding the Frame Aerial.

Although, in virtue of the very high amplification
available, the plate aerial proves effective for the full-
load reception of a number of stations, higher selectivity
and responsiveness is exhibited when the frame acrial is
employed.

This frame, which, by the way, is a collapsible and
portable one, performs an interesting secondary func-
tion, for it climinates interference set up by stations
using wavelengths in or near the band to which the
intermediate-frequency amplifier is responsive. It em-
bodies two geometrically parallel windings consisting of
an equal number of turns, one winding being tuned to
the signal frequency by means of a condenser in the
receiver, and the other winding being wound in the oppo-
site sense, and not tuned. The two windings are so
arranged in the receiver circuit that the arrival upon the
frame of a widely non-rescnant frequency results in the
simultaneous formation of two potentials of equal volt-
age and opposite sign—a condition producing mutual can-
cellation and an obvious elimination of the long-wave

¢ interference to which superheterodynes working on direct-

JANUARY 13th, 1926.

Aerial plate meunted oo porceiain insulators on the roof of the

receiving hut. a
coupled frame aerinls have always been subject. On
the other hand, when Jealing with resonant frequencies,
the responsiveness of the tuned winding rises to a
maximum, while that of the untuned winding remains
at a very low figure. Hence there are no opposing effects,
and reception from desired stations is, therefore, in no
way effected.

Power Amplifier and Distribution Scheme.

In the power bank amplifier the secondary winding
of the input transformer is common to nine valves. The
anode circuit of eight of these valves contains an output
transformer, the secondary winding of which is earthed

at its centre point in order

to maintain the output leads
at balanced potentials. .

The impedance of the
various output circuits has
been approximately equal-
ised, and it is such that,
considered with relation to
the anode impedance of the
Osram L.S.5 valves, 7-to 1
step-down transformers were
designed. Since the capa-
city of the line is reflected
across the primary winding
of its associated transformer
inversely as the square of the
ratio of transformation, it
may be as high as o.1 mfd.,
without seriously impairing
the amplitude of the higher
frequencies. - This figure is
not attained at the London
Hospital, and even on the
longest line there is no in-
terference with the tonal
balance.

A scéne in one of the wards.

A 32

The ninth ‘valve delivers,
via an appropriate trans-
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Wireless in the London Hospital.—

former to an Osram L.S.5A. valve, the anode circuit
of which is coupled through an output transformer to a
number of Ampiion loud-speakers.

An indication of the input voltage swings which are
qualitatively permissible (and quantitatively desirable to
ensure a reasonable safety factor) is provided by the fact
that a negative bias of 45 volts is imparted to the grid
of each of the I..S.5 valves, while the grid of the I..S.5A.
valve is negatively biased to the extent of 120 volts.
The anode current to all the valves in the power bank
is supplied at a pressure of 300 volts.

The output lines are paired off and run in lead-covered
cables, all the coverings being bonded and carthed fo
obviate induction effects. Each headphone circuit 13
sub-divided into four or five ward sub-circuits at appro-
priately placed junction boxes, and, in the event of a
local fault, it is therefore possible to isolate any ward
expeditiously and without detriment t6 the main service.

Some idea of the magnitude of the installation may
be gauged by the fact that about fiftecn miles of lead-
covered line had to be laid to carry the current from the
radio hut to the bedside headphones and loud-speakers
in every part of the hospital.

Although primarily intended to provide reliabile recep-
tion of London and Daventry programmes only. the plant
is able to give a full-load service on a number of European
broadcasting stations.

Batteries and Charging Mechanism.

The filaments of the receiver and power bank valves
require a total current of ro amperes at 6 volts, while
the combined anode requirements account for rso milli-
amperes at 300 volts, 3-ampere hour accumulator cells
providing the lattér supply.

The batteries are housed in an isolated and separately
ventilated section of the instrument hut.  Practical con-

Wirell
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siderations dictated the provision of two motor generator
sets for charging purposes, and these are also installed
in the battery compartment of the hut. No. 1 set has
an output of 135 amperes at 10 volts, and No. 2 set
delivers o.3 ampere at 350 volts.

Since the apparatus has been designed to provide a
possible 14-hour reception programme daily, it is neces-
sary to adopt a reliable means of expeditiously conduct-
ing the charging operation. and to this end the activities
of the motor generator sets are governed by a special
Ioranic system of control switches.

Automatic Controls

Dircctly the receiver is switched off, these controllers
automatically start up the generators and maintain thém,
the charging current driving, intcr alia, a small mercury
motor.  ‘This motor communicates with an indicator
which registers the extent to which the ampere-hour capa-
city of the batteries is satisfied. When the indicator is
driven to the position denoting a complete charge, a relay
is tripped and the charging circuits are broken. If the
receiver is switched on during the charging process, the
generators automatically close down and resume their
task when the receiver is again switched off.

The employment of this mechanical battery attendant
coupled with the fact that the two essential tuning adjust-
ments of the receiver are normally fixed for reception
from Daventry, eliminates the necessity for skilled or
semi-skilled attention, and, as a result, the operating
functioa may be entrusted to anyone who is able to
switch on an electric light. ,

The wards of the I.ondon Hospital provide convincing
evidence that. by making available at 1,000 bedsides an
optional supply of first-rate entertainment, radio science
is materially assisting medical science in alleviating the
lot of the sick.

0.].C.
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WHAT IS BEING SAID.

THE SUPPLY OF COMPONENTS.

¢ THE parts merchant of to-day and to-morrow is not
the fellow who attempts to unload a lot of radio jim-
cracks on credulous but misinformed radio buyers, but he
is rather the man who understands the reason for every
part he sells and is able to render the home constructor
the sort of service he is reasonably entitled to.”"—Arthus
L.ynch, in Radieo Breadcas!, New York.

A DOUBLE PLEASURE,

“ 1 knxow from experience what a pleasure it is to
hear good music and speaking, and also what a pleasure
it is to be able to turn it off when one has had enough.””
—Lord Cave.

A TELEVISION PROPHECY.

“ 1 awm certain that before the end of ‘1926 an orator
speaking into the microphone will have both his voice and
his image transmitted simultaneously all over the globe.”’
—DM. Edouard Belin.

BEAM WIRELESS AND ITS FUTURE.

“ THE New Year will determine the future place which
wireless will oceupy in long-distance communication. It
will demonstrate whether the beam system is efficient and
relinble.  If it passes hotih tests, then wireless will have
won an unassailable position, as these merits, with its
cheapness.  will make its application almost universal
throughout the Empire  Tf it is only modc: ately success-
ful, then wireless, both long and short wave, has a serious
competitor in the new loaded cables which enable rates
to be cut by more than half, while multiplying capacity
and speed. "—Sir Robert Donald in 7'%e Observer.

INTERNATIONAL BARRIERS CRUMBLING ?°

‘“ Mex of different races are speaking to one another
in a common jargon across half the circumference of the
earth. Who knows but that it may be one step towards
promoting a better mutual understanding between nations
and towards the universal peace which we all—even
we professional ‘ hired assassins —desire? ~’—Capt.
W. G. H. Miles, R.M.

A 33



5¢

Wireless
- World

JANUARY 13th, 1920.

CENT [NVE

NTION«

Brain Waves of the Wireless Engineer.

Variometer.
(No. 240,558.)
Application date : July 4th, 1924,

Mr. N. H. Clough describes in the
above patent speeification a variometer
provided with a detachable metallic
shield preferably in the form of a split
ring and with means for inter-connect-
ing two variable points on the shield, so
that a variable length may be short-
circuited. By this means a closed
metallic loop is provided, and its area
is variable from zero to the area enclosed
hy the shield. In the form illustrated,
the shield consists of a split ring 2
arranged on the iuner periphery of the

coil 1. A saddle piece 4, connected to
2\ "/7
1 = R :
B 2l
-~
<

Variometer
plate.

with adjustable
(No. 240,555.)

damping
one end of the split ring 2, is pressed by
spring washers 5 against an arm 6 car-
ried by a tube 7. The arm 6 has at its
end a brush 9 muaking contact with the
strip 2.

(el e R e e
Muitilayer Coils.
(No. 240,283.)
Nept. 8th, 1924, and

Applisation dutes :

Oct. 1811, 1924.

Messis, L. H. Paddle and J. .\, Crisp

describe in the above patent specification
A 34

a multilayer inductance coil in which

each layer of the coil is wound upon a
temporary support which determines the
diameter of the layver.

The convolutions

Multilayer coil construction. (No. 240,283.)

of ecach layer are secured together by
an adhesive or binding material, aud
further each layer is secured to a side
piece or cheek or to two opposed side
pieces or cheeks by an adhesive
material.

One form of coil and winder is illus-
trated in the drawings,

On a spindle A are assembled a pair of
cheeks B, B, having radial series of
holes. After winding, the outer cheeks
and the spindle are vemoved, and the coil
allowed to dry; the separating pins B,
B,, B,, and the inner cheek B, then
being removed. The finished coil s
preferably inserted in a casing and sup-
ported by one side only.

cocoo

Receiving Circuit.
(No. 241,618.)
Applivation date . July 21st, 1924,

Mr. P. W. Willans, in Patent No.

241,618, describes a valve receiving cir--

cuit having associated therewith a pair of
interchangeable coils in fixed relationship
and adjusted to give maximum reaction in

X
|
]
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Resistance control of reaction.
(No. 241,618.)

which a variable resistance is shunted
across one of the coils or across a third
coil coupled thereto, so that the degree of
reaction may be controlled and varied.

The illustration shows a well-known ve-
ceiving circuit having an aerial coil L and
a reaction coil L, in fixed relationship and
adjusted to give maximum reaction, and
an adjustable resistance R counected
across the aerial coil L.

The specification states that a resistance
having a maximum value of 100,000 ohms
is suitable.

cocoo

Hornless Loud-speakers.
{No. 240,596.)

Application date > Awug. 9th, 1924,

The object of the Western Electrie Co.,
Iad.’s. patent No. 240,596 is to provide
a diaphvagm for a loud-speaking receiver
which will cause the lower speech fre-
quencies to be reproduced as well as the

higher  frequencies. This object s
effected by an
acoustic device

comprising a cone-
shaped  diaphragm
having an opening
to the outside aiv
in one wall thereof
and  means  for
supporting the
cone at the open-
g so  that all
points of the
vibrator except at
the opening end
ave free to vibrate,

With an opening
to the outxide air
the vibratory shell
functions at low
frequencies as a
resonator, and
thus the low tones
of the musical or

The *¢ Kone'' loud-

vocal veproduction speaker.
are given their (No. 240,596.)
full  value. The

illustration shows a side elevation of the
loud-speaker, in which the cone 1 is
united at its base to the greater edye of
a frusto-conical member 2, and supported
by a stand 3.

The atmosphere has access o the in-
terior surface of the diaphragm through
the space enclosed by the supporting
ring 4.

Attached to this ring is a bracket 5 on
which is mounted an electromagnetie
actuating device 6, which transmits
vibrations to the diaphragm at its apex.



JANUARY r13th, 1026.

Wireless
Werld 5

Important Application of
THE LIGHT SENSITIVE CELL.

Automatic Fog Signal Apparatus Installed at Dublin.

ALVE amplifiers used in combination with the
photo-clectric cell can be employed to register the
intensity of light. 'The -conductivity of the light

sensitive cell varies with the brighiness of the light to
which it is exposed, and thus the current passed by the
cell under changing light conditions can be caused to
automatically actuate clectrically controlled apparatus.

The lighthouse from which the bell is sounded, showing the
iens window which receives and concentrates the Lheam,

In proportion to its normally high resistance, the re-
sistance fluctuations of the photo-electric cell with varia-
tions of light intensity are exceedingly small. Valve
amplifiers can be used, of course, to magnify the out-
put, and by a chain of amplifiers and relays heavy
currents may be controtled. The input valve circuit may
be arranged-so that the resistance of the photo-electric
cell takes the place of the grid leak, thus regulating the
orid potential. A highly sensitive light detector can

Valve amplifter and relays which amplify the fluctuating
output from the photo-eicctric ceil,

be produced when the frequency of a valve oscillating
circuit is influenced by the resistance of the cell, and is
caused to set up heats with another oscillator.  An ordi-

The Jamps and motor-driven intercuptor disc. Should the fila-
ment of the lamp burn out a new lamp is automatically brought
into operation.

A 35
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The Light Sensitive Cell.

nary note magnifier may be adopted, however, to amplify
the output from the cell, though it is obvious that in this
case the source of light must be interrupted.

The principle has Leen successfully applied by Pro-
fessor J. J. Dowling, of the National University, Dublin,
for automatically operating the fog bell on the north wall
of the River Liffey in the Port of Dublin. A lamp house
has been erected on the opposite side of the river, from
which a beam of light is focussed on a pheto-clectric cell
installed hehind a convex lens at the lighthouse. The
beam is interrupted by means of a revolving dise. with
holes around its circumference, so that an audio-frequency
note of about oo per second is produced at the receiv-
ing amplifier. So long as the beam of light falls on the
cell the fog bhell is restrained from acting, but as soon
as the light is cut off by fog the bhell rings forth its
warning. The cquipment thus serves as an indicator of
the opacity of the atmosphere, and so sensitive is it
that, if the beam is briefly intercepted by one’s han:d at
the lamp house, the warning bell sounds out across the
river a quarter of a mile away. The lamps producing
the beam are in operation hoth day and night, and an
automatic device is introduced to bring a new lamp into
operation should the one in use fail.

It is stated that a saving of expenditure of approxi-
mately £1.000 a vear is brought about by the installation
of the automatic equipment in this instance, and the

Wireless
Woerld

JANUARY 13th, 1926.

The light emerges from the square window
Actually two lights have been installed in this
building working with two independent light-detecting equip-
ments.

The lamp house.
on the right.

extension of the scheme to other lighthouses is being
considered,

PHYSICAL SOCIETY OF LONDON.

Seventh Annual Exhibition.

IRELESS apparatus continued to occupy @ con-
spicuous position among the general scientific
exhibits which were to be seen at the annual exhibition

Short-wave receiver of the
type used by Senatore Mar-
coni in the short-wave ex-
periments with the Po!dhu
station. Interchangeable
coils produce a tuning
range of 15 to 100 metres.

A 30

of the Physical Society of london and Optical Society
held again this year in the laboratories of the Imperial
College of Science at South Kensington.  Among the
manufacturers of wireless apparatus who cxhibited were
the Igranic Electric Co.. Ltd.. Mullard Radio Valve
Co.. Ltd., Dubilier Condenser Co. (1923), I.td.. Mar-
coni’'s Wircless Telegraph Co., Ltd.. Gambrell Bros.,
Lid., M.O. Valve Co., L.td.. and H. W. Sullivan, T.td.,
while on the stand of H. Tinsley and Co. was to be
found testing cquipment of wireless interest, including
an audio frequency transformer test set designed hy Mr.
P. W. Willans, and a calibrated variable
; low-frequency  oscillator. A standard
multivibrator wavemeter designed by M.
D. W. Dve. of the National Physical
Laboratory, was shown in operation on the
stand of H. W. Sullivan, together with
standard heterodvne wavemeters and wave-

meters  with  specially  low  wavelength
ranges.  The Marconi exhibits included
apparatus  for broadeast  reception.  Of

special interest to readers, no doubt. is the
Marconi short-wave receiver shown in the
accompanving illustration. which is huilt
on orthodox lines, consisting of low loss
tuner with detector and note magnilier valve, and a wave
range of 15 to 100 metres produced by means of inter-
changeable coils.
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@;PRACTICAL
) HINTS » TIPS

A Section Mainly for the New Reader.

THE CARBORUNDUM DETECTOR.

It is diflicult to see why the car-
Lorundum detector is so scldom usel
nowadays for broadcast reception.
Before the valve came inta gencral
use it was regarded as the one stabie
and reliable reclilicl, and is certainly
quite as much entitled to the name
of “‘permanent detector ' as many
of the modern products, A
specimen will frequently remain in
adjustment for several months, this
being partly due to the fact that a
heavy contact pressure mayv be used
without seriously impairing its recti-
fving propertics. g

\'%

goond

q[l

Fig. 1.—A reflex receiver with carbor-
undum detector.

Although the efficiency of the car-
borundum-steel combination hardly
equals that of a good treated ealena

crystal, assuming that both are used
in the most suitable manner, the high

resistance of the former is in many
cases an advantage, as it may gener-
ally be connected across the whole of
the tuning inductance without eiving
rise to an cxcessive degree of damp-
ing.

I‘he need of a local battery and
potentiometer, whereby a small volt-
age may be applied to the crystal,
and without which, generally speak-

ing, no rectilication of weak signals
will take place, is probably one of
the reasons why this combination is
not popular.  However, in the case
ot a valve-crystal receiver, no extra
battery is required, as the filament
lighting cells will supply the neces-
sary biassing voltage if the scheme
of connections suggested in Fig. 1 is
adopted.  Here is shown a reflex
receiver of conventional design. the
putentiometer being connected across
the filament terminals (and not the
hatterv leads) in such a way that,
when the valve is switched off. no
current will flow through the potenti-
ometer windings.  Fven if a two-
volt accumulator is used, it will
cencrally be possible to olitain a sufii-
cient voltage for the crystal, as very
tew mrl»omndum specimens  require
more than one volt. Care should be
tiken to ensure that the conncctions
to the erystal are in the right direc-
tion, and the preliminary adjuqtmcnt
should be made on a fairly weuak sig-
nal ; an examination of the curve of
a typical cryvstal will show that large
amplitudes will he rectified without
the necessity of applying any bias-
ing voltage.

It should he pointed out that, in
the circuit shown, the T.F. trans-

former should have a lower ratio than
that usually recommended for use in
valve-crystal circuits.  This is due
to the fact that, as already stated,
carborundum has a consu]erably
higher resistance than galena, or even
tlmn the perikon combination. A
transformer with a ratio of certainly
not greater than 4:1, with a high-
impedance primary winding, should

‘be used.

It is strongly recommended that,
following the best commercial prac-
tice, two separate detectors should be
fitted, with a switch to change over
from one to the other. Tt \v111 then
be easy to ensure best adjustment by
direct comparison of one crystal
against the other.

(oo o]
ANODE OR CRYSTAL RECTIFICATION,

It is well known that the valve
operating as an anode or ‘‘ bottom
bend *” rectifier is unlikely to intro-
duce any distortion when working on
a strong signal, and also that the
method has the disadvantage of com-
paratively low sensitivity. In Fig. 2
is shown a very practical circuit with
alternative anode and crystal rectifi-
cation for use hoth as a receiver for
the local broadcasting, and aiso for
long distance work. (The word

HT.14

/

N C.

1L

2+

Fig. 2,—Alternative rectification methods.
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““local »’ is usell here in the wireless
sense, and the first-mentioned ar-
rangement should be effective up to
50 niiles or more.)

Referring to the diagram, it will
be seen that the first valve operates
as a neutralised high-frequency am-
plifier, although, of course, any other
system of amplification could be used
without interfering with the basic idea
of the circuit.  When the change-
over switch is ¢ down,” the second
valve functions as an anode rectifier.
the grid battery supplying thc neces-
_sary bias.  Under these conditions

Wireless
World

the receiver is extremely simple in
operation, and is eminently suited for
use as a domestic broadcast set.
When it is desired to search for dis-
tant transmissions, the switch is
thrown to the ‘‘up’’ position, when
the crystal detector comes into opera-
tjon, acting as a potential rectifier
with negative bias. The second valve
becomes an L.¥. amplifier. A grid
condenser and leak are also inserted,
the grid bias being automatically
changed to a suitable value. It will
be noticed that the grid is now insu-
lated by the condenser as far as the

DISSECTED DIAGRAMS.

JANUARY 131h, 1920.

voltage which was previously applied
to it is concerned. The radio-fre-
quency choke helps to keep unrecti-
fied H.F. impulses off the grid. It
will hardly be necessary to say that
the utmost care should be exercised
when a switch is introduced into the
grid circuit of a valve dealing with
high-frequency voltages, and capacity
effects should be reduced to a mini-
mum. Where appearance is not of
great importance, it would be as well
to arrange a system of plug-in con-
nections on the face of the instrument
panel.

No. 14a.—A Practical Superheterodyne with One Stage of Neutralised H.F. Amplification.

For the benefil of readers who fi
skelches, showing how the complete circuils of {ypical receivers are
shown the conneclions of Lhe first three valves of a superhelerodyne ;

compleled in our nex! issue.

nd difficully in reading circuil diagrams, we are giving weekly a series of
buill up step by slep.
the remainder of the circuil will be

Below are

—0
HT¥
H.F ODETECTOR OSCILLATOR
f a HT—
\
]
]
]
1
L LT ! LT~
1 2

Three valves, operating respectively as H.F. (fundamental fre—
To avoid uanecessary

quency), first detector, and oscillator.

complication, the filament circuits are not completed.
aerial and tuning condenser are connected between grid and fila-

ment of the H.F. valve.

A frame

The H.F. valve is coupled to the first
" neutrodyne ' transformer (See ‘' Dissected Diagrams,” Wireless
World, Dec. 2nd, 1925).
tween grid and filament of the detector valve, a leaky grid con-

detector through a

The tuned secondary is connected be-

denser being inserted for rectification.

TS AR
TO. 1.F.
AMPLIFIER
b = HT.=
LT, 1= k ! LY. Jo=
3 4 -

A tuned circuit (inductance and variable condenser) is connected

between grid and filament of the oscillator valve, the plate cir-

cait of which is compileted through a reaction coil, coupled to
the grid coil and the H.T. battery.

A 38

Oscillations are fed back to the grid circuit of the detector vaive,
the resulting beat frequency (long wave or intermediate frequency)
being applied to the amplifier through a transformer, with its

primary in the plate circuit of the detector valve.
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PIONEERS OF WIRELESS.

By ELLISON HAWKS, F.R.A.S.

2.—Qalvani and Volta.

N our last article we dealt with Dr. Gilbert, the

. famous Elizabethan, and his researches in connec-

tion with magnetism. Gilbert was the first to under-
take any study of magnetism, and it is strange to find
that for three hundred years after his time there was no
further progress m the subject. Some advances were
made in the kindred subject of electricity, however, and
it was subsequently shown that magnetism and electricity
are intimately connected.

Up to the latter part of the eighteenth century only
one form of eclectricity was known. This was called
‘“static 7 electricity, as distinct from ‘‘ current '’ elec-
tricity. As every schoolboy
T TR learns, static electricity may
L e be produced by rubbing to-
| gether two substances such
as a glass rod and a piece
of flannel. 'The glass then
becomes charged, and in
this  state  will  attract
feathers and light objects.

The electric current was
discovered in 1780 by Luigi
Galvani, an Ttalian doctor
of medicine.  Galvani has
been called ‘“the luckiest of
all tamous men of science,”’
for it is stated that it was
by the purest accident he
discovered the principle of
what is now known as the ‘‘ galvanic "’ battery.

Born on September oth, 1737. at Bologna, this Italian
pioncer of science devoted himsclf to the study of theo-
logy, intending to hecome a monk.  His father opposed
his suggestion, however, with the result that Luigi deter-
mined to become a doctor.  He devoted himself so assidu-
ously tu his studies that he became onc of the most bril-
liant surgeons of his time. His treatise on the formation
of bones won for him (in 1762) the chair of anatomy at
the university of his native city. He was then only
twenty-five years of age, but he soon became famous as
a skilful teacher and exponent of comparative anatomy.

Luigi Galvani.

The Story of the Frogs.

It is generally stated that the experiments that made
Galvani famous were brought about through his invalid
wife, for whom Galvani daily prepared a broth made
from frogs’ legs. The story goes that one morning, in
1790, he placed some freshly killed frogs on the table in
readiness to make the broth a$ usual, when his wife was
surprised to notice convulsive movements in the limbs.

She called her husband, who examined the matter and
decided that the movements were caused by the current
from an electrical machine in the same room, and that
the current was conducted from the machine to the frogs’
legs through an anatomical knife that happened to be
lying on the table and that came into contact with both
machine and legs.

This story seems to have first been set in circulation by
Alibert, in 1802, in his book about Galvani, and it seems
to have had its origin in his fertile brain! TFor a hundred
years or more hefore Galvani's time numeroils experi-
ments were carried out on lines more or less similar to
those indicated in the popu-
lar account, and there seems
to be no reason for thinking
that Galvani was ignorant
of these experiments and
their results. More particu-
larly would he be aware of

them, because he was an
ardent student of anatomy.
Gherardi, his biographer,

tells us that as early as 1780
Galvani was experimenting
in muscular contractions of
frogs under the influence of
electricity, which statement
is further proved by Gal-
vani’s own writings on the
subject, published even ecarlier in 1773 and 1774.

It was about 1781 that Galvani determined to see if
lightning would affect the frogs' legs in a similar manner
to the clectrical machine, and with this object in view
he ran a copper wire through the frogs’ legs and hung
them to an iron railing, when a thunderstorm approached.
He found, however, that it was not necessary to wait
for a thunderstorm to obtain movement, for whenever the
copper touched the iron the convulsive movements again
took place.

IFor several years Galvani made many experiments of
this nature, and constructed what is known as his ‘‘ elec-
tric arc.”” This consisted of two dissimilar metals, one
of which was placed in contact with the frog’s nerve,
and the other with a muscle, causing the latter to con-
tract.

Galvani was of opinion that these interesting pheno-
mena were caused by the union of the internal positive
electrical charge of the nerve with the external negative
charge of the muscle. He was wrong in his assumption,
however, and it was left to his countryman, Volta—of
whom we shall read later—to show that the cause of the
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Alessandro Volta.
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convulsive movements of the frogs’ legs was to be found
in the fact that the two metals generated an clectric
current. 'T'his has since been found to be the correct ex-
planation of the phenomenon, and now, when it is desired
to illustrate Galvani’s experiment, it is usual to place the
nerve and muscle of the animal in serics with a small
battery.

Although incorrect in his explanation of his discoveries,
Galvani’s work opened up an entirely new ficld in elec-
tricity. It showed, for instance, a new method of gener-
ating electricity, which previously was only to be obtained
by frictional electrical machines.

Galvani lost his professorship at Bologna when Napo-
leon invaded Ttaly, because he refused to swear allegiance
to the new Republic. T.ater a special edict was published
by the Government, reinstating him without penalty or
oath.  The restitution came too late, however, for the
death of his wife, whom he dearly loved, together with
poverty and other troubles, had broken his heart, and
he died in his native town on December 4th, 17¢8.

Another Ttalian, Alessandro Volta of Como, continued
the master’s unfinished experiments in current electricity
with such success as to he known to-day as the ¢‘ father
of modern electricity.”’

- The Voltaic Cell.

Volta was eight years Galvani’s junior, having been
born at Como on February 18th, 1745, and was descended
from a noble Milanese family. As a boy he was brilliant
and versatile, and decided to become a poet. At the age
of eighteen, however, he took up the study of electricity.
He invented an apparatus for generating clectricity by
induction, and commenced an investigation of the action
of the Leyden jar, at that time the only known appliance
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by which electricity could be stored. Through his theory
of the Leyden jar he was appointed (in 1774) Profcssor
of Physics at Como. He travelled through England and
I'rance in furtherance of his electrical studies, and on
hearing of Galvani’s discovery in connection wijth the
frog's legs he made further experiments that resulted in
the discovery that clectricity may be generated by chemical
means.  For eight years he worked on the subject and
evolved the *“ Voltaic pile,’” consisting of copper and zinc
discs placed alternately in column form, but prevented
from touching one another by picces of moist flannel.
Volta found that the pile gave feeble charges of positive
and negative electricity. He found that the supply was
available in a continuous current, being renewed as fast
as it flowed away.

Volta’s discovery was followed by a long and heated
controversy as to the origin of the electricity thus pro-
duced, which—it was finally decided—was due to
chemical action.

The Voltaic pile was later replaced by the Voltaic cell.
a vessel containing dilute acid, in which two kinds of
metal—generally copper and zine—were placed, and posi-
tive and negative currents obtained.

That” Volta’s discoveries were of the greatest import-
ance was at once recognised in the scientific world. In
1801 Bonaparte summoned him to Paris in order to see
his experiments at first hand. He honoured him by
making him a Count and Senator of the Kingdom of
Ttaly. Three years later Volta resigned his professor-
ship and died at Como, March sth, 1827, having pub-

/lished nothing else of importance.

Subsequently several other types of ‘‘wet cells ’’ were
introduced, including the ¢ Daniel ”’ and the familiar
¢« T eclanché’’ cells, which were later followed by “‘ dry *’
batteries.

The M.E.G. Insulation Tester.

Holborn showrooms have been rve-
organised to give more expeditious ser-

Messrs. Evershed and Vignolles have
sent us an interesting brochure dealing
with the M.E.G. insulation tester, an
instrument which ‘was ‘introduced by the
firm in 1922 to cater for those engineers
and contractors who desired an instru-
ment lighter and less expensive than the
Megger set. A constant pressure pattern
was brought out in 1924, and two new
ranges recently introduced are described
in the booklet.

0000
In a Lincoln Hospital.

The Lincoln Wireless Co., Ltd., have
just installed a Marconiphone Long
Range V.2 Receiver with two amplifiers
in the Lincoln County Hospital. The
set feeds 126 telephone and 10 loud-
speaker points. The latter are provided
with a unique form of compensating gear
whereby the balance of reproduction is
not upset when the arrangement or num-
ber of lond-speakers in use is altered.

0000
The Radio Mail.

This bright little publication of Messrs.
A. C. Cossor, Ltd., includes a number
of interesting contributions in its sixth
issue. There are articles dealing with

A 40

the moving experiences of *“ Korkoran

and Joe,” short waves, and "the future

of broadcasting, while an insight into

manufacturing methods is given under

the title “‘Round the Cossor Factory.”
0000

Burndept in Ireland.

A further indication of the continued
development of the Burndept organisa-
tion was shown by the recent formation
of a new company, Burndept Wireless
(Dublin), Ltd., with offices at 17, Dawson
Street, Dublin. The new company is now
in a position to supply the wireless re-
quirements of the Irish Free State.

0000

A New Name.

On New  Year's Day  Messrs.
Houghtons, Ltd., the well-known Hol-
bhorn wireless distributors, changed their
title to Houghton-Butcher (Great Britain),
Ltd., in consequence of their association
with Messrs. W. Butcher and Sons, Ltd,.
of Farringdon Avenue, E.C. The High

" dress parade and dancin

vice,
cooo

The Osram Bulletin.

The latest namber of the  Osram
Bulletin ’ covers a wide field of activity,
as represented in the manufacture and
distribution of lamps and valves.  An
important article appears on the subject
of valve distortion and its causes, and a
useful table is given showing the correct
combinations of valves for different
receiver arrangements.

ocooo

Burndept Festivities. -

The social side of a modern wireless
business was seen at its height recently.
when five hundred members of the head
office " and Blackheath works staff of
Burndept Wireless, Ltd., joined in a
Christmas carnival at the Blackheath
Concert Hall. Among those present were
Sir George Hamilton, one of the direc:
tors; Mr. E. P. Shaughnessy, chief engi-
neer of the G.P.0.; and Mr. W, W.
Burnham, managing director.

A pleasant evening devoted to a fancy
to the Riviera
Band was concluded with the singing of
** Auld Lang Syne.”
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YOU WILL
USE THESE

HENEVER you want to use any

e P |
19 \ ?\\}];: components of the type illustrated
\,> v “3’\' here, you will find it best to specify
eV AZAAl Dubilier.

VY R

We are the largest condenser firm
in the world, and practically every transmitting
and receiving set contains some of the well known
Dubilier products, which are universally known
for their accuracy, reliability and constancy.

The four Dubilier products here illustrated are
as follows:—

The Dubilier Duwatcon Variable Condenser is a
special design for series-parallel working, giving a
com}:lete and uninterrupted tuning range over the
whole wave-length band.

0°0007 mfd., 30/

Type 610 and 620 Mica Condensers, for general use
in receiving circuits. Capacities 0°0001-0-015 mfd.
From 3/-

The Dubilier Mansbridge Variometer. This new
and convenient Variometer will cover the complete
wave-length band up to 5 XX (a fixed condenser
value 0:0025 mfd. is used in conjunction with it
for the higher wave-lengths).
Price 12/6
The Dubilier Condenser Company (1925) Ltd.,
manufacture Fixed Mica Condensers, Variable Air
Condensers, Anode Resistances, Grid Leaks, the
Dubrescon Valve Protector, the Ducon Aerial
Adaptor, the Minicap Switch, and the Mansbridge
Variometer. The Company are also sole concession-
aires for the products of the Mansbridge Condenser

Co. Ltd. . .
Specify Dubilier

oueltiey
RECISTERED ‘17? TRADE MARK

DUBILIER

ADVERT, OF THE DUBILIER CONDENSER CO. (I925) LTD., DUCON WORKS,
VICTURIA ROAD, NORTH ACTON, W.3. TELEPHONE: CHISWICK, 2241.2-3,

E.PS. 159

Advertisements for ‘* The Wireless World ** are ondy escepted from firms we beliewe to be thoroughly reliable. Ajr
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The DIARY for WIRELESS ENTHUSIASTS

WIRELESS

DIARY
1926

Compiled by the Editorial Staff of
“The Wireless World.”
Contains over 75 pages of indispensable in-

formation for all who take a keen interest
in this fascinating hobby, including:

A revised list of Experimental Transmitting

Stations. Hints for Aerials and Earths.
Efficient Crystal Receivers. Practical One-
valve, Two-valve and Three-~valve Circuits.

Neutrodyne and Supersonic Heterodyne Re-
ceivers. In addition—a convenient and well-
printed diary giving one week at an opening.

Obtainable at all Booksellers and Railway Dookstalls.

~~A real Service to Readers!---
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SCREENING IN RECEIVING AFRIALS.

Effect of Surrounding Objects on the Currents Induced in Open
and Frame Aerials.

By R. L. SMITH ROSE, Ph.D.,, M.Sc,, AM,LEE.E,, and R. H. BARFIELD, M.Sc,, A.C.G.IL

7 I YHE object of a screen in wireless is invariably to
prevent E.M.T.s being induced in a conductor
or piecc of apparatus by clectric or magnetic

forces due cither to locally gencrated oscillations, or to in-
coming wireless waves. In other words, the object of
the screen is to bring about the annihilation of a field of
force which would otherwise be present in the region it
is desired to screen. ‘T'his annihilation of the field is
brought about by the action of the screen in setting up
secondary fields, which are ecqual and opposite to the
primary fields, both in phase and magnitude.  This
simple statement contains the key to the whole problem,
and when once it is thovoughly grasped the lesign and
mode of operation of screens of anv description may be
casily understoodl.

Practical Considerations.

In the practical application of screens to wireless receiv-
ing apparatus, complete elimination of the forces is rarely
required, it being only necessary to reduce their magni-
tude to a point at which they cease to be of serious con-
scquence for the purpose in hand. In a detailed study
of the problem it is desirable to discriminate between
two kinds of screening, which are conveniently termed
clectric and magnetic screening, according to whether it
1s desired to reduce the electric or the magnetic field.
For example, in the first case it may be necessary to
climinate the ‘‘ capacity '’ effect between different por-
tions of an amplifier, or to protect a condenser from the
cffect of the hand of the operator.  This is eclectric
screening, and can be effected by interposing a metal grid
or plate hetween the objects to Le screened and the source
of disturbance. Secondly, we may wish to guar] against
unwanted magnetic coupling between two inductance
coils in a receiver, or to prevent a coil or transformer
being acterd upon directly by the wireless waves, as in the
intermediate stages of a supersonic heterodvne receiver.
This is essentially magnetic screening, and is effected by
surrounding the component or region to be screened with
a number of closed loops set with their planes at right
angles to the magnetic field. The mode of operation an
suggestions for the design of such screens were described
in a recent article' by one of the writers. In some cascs
it may be necesgary to adopt Loth kinds of screening at
once, as when it is desired to prevent a verv sensitive
receiver from picking up signals direct from the in-
coming waves. To achieve success in this direction it is
necessary to adopt the *‘ closed-box ”’ tvpe of screen and
to attend to many details of design and construction.
An explanation of the mare of overcoming the difficul-
ties involved and details of the design of several screens
suitable for this work were given in the article previously
referred to.  In the present article it is proposed to de-
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scribe experiments which have been carried out on electric
and magnetic screening separately, in relation to the use
of frame coils and open aerials for receiving purposes.

Experiments with Frame Aerials.

While the action of a frame coil in receiving wireless
signals can be perfectly well explained in terins of the
ditferential effect of the clectric field on its opposite sides,
it is much simpler to regard it as receiving its F.M.T.
by reason of its linkage with the magnetic field of the
arriving waves.  Viewing the matter on this basis, the
two following experiments illustrate the manner in which
a frame coil may be screened, or. alternatively, how to
avoid such a coil being screened by surrounding objects.
In the first experiment, a receiver with a frame coil
2ft. 6in. square was set up inside a number of closed
loops, 6ft. square, arranged with their planes vertical and
parallel to each other at a distance of a few inches
apart, as shown in Tig. 1. When these loops were
arranged. with their planes in the direction of the trans-
mitting station, they had a large screening effect on the
coil mmside them. When they were turned through go°,
either so as to be in hovizontal planes or at right angles
to the direction of the transmitter, the screening effect
was nil.  Lach loop was then cut at one point and an
insulator inserted in the gap. when it was found that the
system had no screening effect on the coil, no matter in
what position it was placed. The explanation of the

Fig. 1.—Frame aerial screened

by closed vertical loops from

waves approaching trom a

direction parallel to the plane
of the loop-

Fig. 2.—Frame aerial C re-
ceiving signals from the direc-
tion A is screened by vertical
loops S from interfering waves
arriving from the direction B.

above effects is based upon the fact that the magnetic
lines of force in the arriving waves are at right angles to
the direction of travel. Hence in the case above the
screening loops can produce a counter field, parallel anil
in opposition to the main field, while .when they are turned
through ¢o° they have no current induced in them, and
henece can produce no counter field.  The last case, when
the loops were broken. affords an excellent example of
the necessity of having a closed conducting circuit in
order to obtain screening action. .\ useful application
of a screening system of closed loops in connection with
frame coil reception may he mare when it is desirable to
reduce the interference eftect of signals arriving from a
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direction different from that of the required signals. In
Fig. 2 is seen a plan view of a frame coil C set to re-
ceive the maximum signals from a transmitter in the
direction A, while interfering signals or atmospherics are
arriving from the direction B. If a screen of closed
loops SS is arranged to be parallel to the direction B, the
interfering signals will be eliminated or very considerably
reduced.

The second experiment now to be described is particu-
larly intercsting as giving a result which may be rather
unexpected unless the rules
of screening arc thoroughly
understood. The limbs of a
frame coil were encased in
a metallic tube so as to form
a complete tubular screen
round the coil. The coil so
enclosed was [lound to be
completely screened. When,
however, a saw cut was
made through the tube at one
point, as illustrated at A
in ¥ig. 3, the screening cffect almost entirely disappeared.
Indeed, the frame coil functioned almost as if the tube
were not present, although the gap in it was not more
than a millimetre wide. This experiment was, in fact,
a striking example of the necessity of completely closed
loops in screening a receiving coil, and illustrates how,
without this condition, the cnergy may get through even
the smallest of cracks. From the results of these experi-
ments it may be deduced that a frame coil receiver is very
little affected by the presence of metalwork in the neigh-
bourhood, such as clectric light wiring or iron pipes,
unless these form well-conducting closed loops. On the
other hand, the difficulty of receiving signals inside
modern stecl-frame buildings may be quite well under-
stood.

CUT IN TUBE

NA

S e

Fig. 3.—Frame aerial en-
closed in metal tube.

Electrostatic Screening of Open Aerials.

Turning now to the other half of the problem, viz.,
the screening of the electric ficld, the principles upon
+

CURRENT DUE TO Ej

EARTH

Fig. 4.—Secondary electric field E, due to the current charge

induced in an untuned aerial by the electric fleid E; in arriving

waves. The reduction of the field E, by E; is the same on both
sides of the aerial.

which this is based may be understood by considering in
an elementary manner the operation of a vertical aerial.
In Fig. 4 is represented a vertical aerial placed in the
path of arriving wireless waves which in the ordinary way
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have their electric force, E,, practically vertical. This
force induces an electromotive force in the aerial exactly
in phase with it, and as a result a current flows up the
aerial. This current causes an clectric charge to build
up at the top of the aerial with the result that a secondary
clectric field, E,, is produced around the aerial. At
points near the carth it is evident that this secondary field
1s vertical, and is thus parallel and opposite to the
primary electric field of the arriving waves.

It is thus evident that if the phases of the 3

two ficlds can be made similar a reduction
of the electric field of the arriving waves
will take place round the base of the aerial.
A consideration of the case outlined above
shows that the correct phase relationship is
brought abouit when the natural wavelength
of the aerial is much less than that of the
arriving waves. Ior aerials of moderate
height and any but the shortest wave-
lengths, this condition is fulfilled by simply
connecting the aerial to earth untuned. In
this condition, of course, the current flow-
ing may be very small, and it is to be
expected that the reduction of field in the
neighbourhood of a single wire aerial may
be very small. It is further to be pointed
out that near the upper half of the aerial the direction
of the secondary electric field is materially different
from that of the primary field, and thus the reduction in
strength of the latter may De small in this region.

Fig. 5.—~Twin-
wire vertical
aerial used in
screening ex-
periments.

Screening Experiments with Vertical Wires.

A description may now be given of some cxperiments
undertaken with the object of ascertaining the effect of
a screen of vertical wires used in the manner just de-
scribed, in reducing the electric field in the neighbour-
hood. As a means of detecting the presence or absence
of such a ficld, a simple vertical aerial receiver may be
employed. A vertical aerial was therefore crected joft.
high, consisting of two wires spaced 3ft. apart. In the
first experiment the wires were insulated at the top and
joined together at the bottom to form a single acrial,
which was then tuned by a series inductance in parallel
with a variable condenser, as shown in Fig. 5. A cage
of four vertical wires fixed at the top and Dottom to the
comers of a wooden frame five feet square was then
erected round the aerial. DBoth the aerial and cage were
supported by pulley arrangements, so that either could
be raised or lowered at will. A switch was provided so
that the cage could be connected to earth when required.
In the first test the cage was hauled up so that it pro-
jected about two feet above the top of the acrial.  When
receiving signals on a wavelength of 6oo m., it was then
found that :—

(1) No change in signal strength was produced when
the cage was carthed, showing that the screen-
ing effect was practically negligible.

(2) When the cage was tuned in the same manner as
the aerial, there was also no change in signal
strength.

(3) When the cage was used as an aerial in place of
the two parallel wires, it was found to give
much greater signal strength.
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The aerial within the cage was then lowered, and tests
(1) and (2) gwere repeated for different heights. At a
height of gzoft. the earthing of the screen produced a
just noticcable drop in signal strength, showing that the
screen was beginning to be cffective. IFinally, when the
aerial-was only a quarter of the height of the screen,
the cffect of the latter was
very marked when earthed in
the untuned condition. When
the cage was tuned at this
position a very marked in-
crease of signal strength was
obtained on the aerial.

The number of wires in
the cage was now increased
to eight along cach side
of the five-foot square as
shown in I%g. 6, and the
acrial within was restored to
its full height. It was then
ohserved :—

(1) When the cage was
- carthed, signals pre-
viously quite loud
were reduced nearly
to inaudibility:.

(2) When the cage was tuned, the signals on the acrial
were markedly increased.

(O —O]

; ;

Fig. 6.-~Multiple wire verti-
cal screen for electric fields.

Magnetic Field Inside Electric Screens.

These results are in complete accordance with the theo-
retical principles of electric screening which were given
above.  For when the cage was connected to earth in the
untuned condition, it is operative in reducing the electric
field of the incoming waves. Although the effect of one
or two wires is small, the combined cffect of a large
number of wires is so large as to make it difficult to
receive signals on an aerial inside the screen. It was
shown that it is important to have the screen higher than

the acrial, due to the curvature of the lines
) : .
of electric force near the top of the screen
wires.  Finally, if the screen is tuned to the

Fig. 7.-—Vertical loop aerlal used to demonstrate
the existence of the magnetic component of arriv—
ing waves in the screen (Fig. 6).

wavelength being received, the phase of the
’a secondary field is altered, so that, instead
of opposing the primary field, it actually
assists it with a resulting increase in the
strength of signals reccived on the acrial. Since the
unearthed wires of the cage are untuned conductors, they
must also produce some screening effect in this condition.
This effect is, however, small compared with that obtained
on earthing the screen. By using a large number of
wires at a spacing small compared with the region to he
screened, a considerable screening action can be obtained
without any connection to carth.

As the reasoning given above has now been verified
experimentally, it may be extended to a consideration
of the state of the magnetic ficld. This leads to the
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deduction that the resultant secondary magnetic field
within the screen due to all the wires will be practically
zero. Hence the primary magnetic field due to the arriv-
ing waves should be received unimpaired, To test this
point, the two aerial wires were joined together at the
top and opened at the bottom, a series condenser
being inserted to form a tuned vertical loop as shown in
Iig. 7. The strength of signals received on this loop
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Fig. 8.-—~Arrangement of two vertical aerials to demonstrate
mutual screening effects.

was not noticeably affected by the earthing of the cage,
showing that there was no perceptible screening of the
magnetic field, thus contirming the prediction made above.
Subsequent tests made with a direction-finder inside such
a screen showed that the direction of the magnetic field
was also unaffected by the presence of the screen.

We have thus arrived experimentally at a conclusion
which may sometimes have important and somewhat un-
expected results. Tor example, it is quite possible to
have a blind spot of reception of wireless signals on an
open aerial, whilst reception on a frame coil remains
unaltered.

As a further experiment, the cage in the above arrange-
ment was removed, and the two aerial wires were insu-
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Fig. 9.-—Measuring the effect of screening the vertical portions
of inverted L aerials.

lated from each other. With the wires set at their maxi-
mum spacing of 3ft., the signals received on one of the
wires was unaffected by the earthing or tuning of the
other wire. When the wires were placed at six inches
apart the earthing of one wire produced a slight decrease
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in the signals received on the other wire. This result is
important in showing that the existence of untuned
earthed conductors, such as water pipes and lightning
conductors. in the proximity of an aerial, produce no
noticeable effect on the strength of received signals. A
word of caution must be inserted here in reference to the
effect of neighbouring conductors in materially altering
the effective capacity of an acrial, a subject which is
outside the scope of the present article.
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Fig. 10.—Secondary field E; sel up by currents in the vertical

screen.

Having obtained some very definite practical informa-
tion on the screening of a simple vertical aerial, it will
now be interesting to investigate the possibilities of
screening the whole or a portion of an aerial containing
hoth vertical and horizontal members. This matier became
of very great importance in some experiments of the
writers, in which it was desired to shield the vertical
part of an inverted L aerial, without, if possible, affect-
ing the horizontal portion. The difficulties in the way
of realising this were well illustrated in the experiments
about to be desecribed.

Screening Inverted L Aerials.

Two exactly similar inverted L aerials, with a hori-
zontal length equal to several times the height, were
erected at a distance apart sufficient to avoid any coupling
between them. As shown in Fig. ¢, a vertical electric
screen, of the tvpe described above, was then placec
round the vertical meniber of cach aerial, the ‘height of
the screen Deing twice that of the aerial. The aerials
were oriented so that one of them pointed directly to-
wards, and the other away, from the transmitting station
as depicted in I'ig. 9. Leads from the two acrials werc

connected to earth through the field coils of a radio-
goniometer. This instrument, which is used in the
Bellini-Tosi system of direction-finding, is really a

mutual inductance with two primary or field coils fixed
together at right angles, and a secondary or search coil
rotating inside them. The construction of the coils is
such that the mutual inductance is proportional to the
cosine of the angle between their axes. By connecting
this  goniomeler in the manner described, it was
possible to measure the ratio of the currents re-
ceived in the two aerials to an accuracy of about
5 per cent.

Now, as is well known, the inverted L aecrial is a
partly directional receiver, due to the E.M.F.s induced
hy the incoming waves in the horizontal and vertical por-
tions,  Although in the ordinary way this directional
cffect is extremely small on medium and long wave-
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lengths, it is casily measurable on the wavelengths from
the broadcast band downwards. For two acrials arranged
as in Fig. g, the acrial pointing away from the transmitter
receives more current than the one pointing towards the
transmitter, the difference being proportional to the ratio
of the E.M.F. induced in the horizontal portion to the
E.M.F. induced in the vertical portion. Hence, by
measuring the directional effect of the acrials hefore and
after screening, the extent to which the vertical E.M.F.
is redluced by the cage can be accurately measured. When
this was carried out there was found to be no change
whatever in the directional properties of the two aerials.
This demonstrates that, by merely screening the vertical
part of a bent-top aerial, a negligible ecffect may be
produced on the aerial as a whole.

Secondary Field Produced by the Screen.

This vesult appears a little surprising at first sight,
but a little consideration will show that it has a fairly
simple explanation. -In the first place, as was definitely
shown in the previous section of this article, the screen
must actually have reduced the electric field inside it to a
verv small value. The screen must therefore have pre-
vented the incoming waves from inducing any E.M.T.
in the vertical limb of the aerial. At the same time, how-
ever, it is evident that the currents in the screen will set
up a secondary field outside it, and that this field can
have an appreciable horizontal component in the neigh-
bourhood, as depicted in Fig. 10. In the above experi-
ment this secondary field acted on the horizontal portion
of the aerial in such a manner as to replace the screened
vertical field. A studv of the directions of the fields
operating shows that such an action is reasonable, but it
was somewhat extraordinary to find that the compensation
of the secondary field for the screened vertical component
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Fig. 11 —Experlments to determine the effect of a vertical screen
on inverted L aerials of equal height and varying horizontal
length,

of the primary field should be so exact.  An inspection
of Fig. 10 shows that a shorter horizontal limb should
have less E.M.F. induced in it, and the aerial should
then show some screening action of the cage. The follow-
ing experiment was accordingly carried out to test this
deduction.

A straight vertical aerial alout 15ft. high was first
crected inside a vertical cage, goft. high, as depicted in
Fig. 11 (a). This was found to be completely screened
for all practical purposes. A horizontal portion was now
added to the aerial in successive stages, as shown in Fig.
11 (b) and (¢}, and the test repeated for each stage. It
was found that, with even a length of only 1oft. pro-
truding, the effective screening action was considerably
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reduced, and that it diminished steadily as cach successive
stage was added.  Tn general it was found that the screen-
ing of the vertical lead was only cffective when the hori-
zontal length was less thun the height of the screening
cage.

General Conclusions.

These last-deseribed experiments, beside being of scien-
tific interest, have some bearing on practical radio recep-
tion, for it appears that there is no need to trv to pre
vent a down lead from being sereened, provided that there
is a sutficient horizontal portion attached to it.  LFor ex-
ample, it would appear that a down lead taken in through
an attic window and then down inside a house would be
just as cficctive as a Jead taken down outside the house,

provided that the horizontal part of the aerial was greater

than the height of the house.  In the same way, the down
lead of such an aerial would not be appreciably screened
by the presence of a metallic supporting mast, even if the
lead were inside the mast.  The authors wish it to le
clearly understood that they are not advoeating experi-
menters to be carcless in the arrangement of their acrials.
What may be very serious in the above cases is the shunt
capacily effect ol neighbouring objects in diverting the
acrial current to carth away from the receiving instru-
ment.  Another pomt of importance also is that serious
eddy current and diclectrie losses may be introdueed into
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the acrial circuit if the down lead is very close to other
objects, whether carthed or not. Both of these disad-
vantages can be overcome, however, by allowing as great
a spacing as possible between the aerial lead and the
surrounding objects.

A Common Fallacy.

TFinally, the writers would like to dispose of a fallacy
not uncommon among experimenters, to the effect that the
screening action of neighbouring objects on an acerial has a
directional property.  One often reads and hears the com-
plaint that an aerial is badly screened ‘‘ in the direction
of the transmitter.”” The principles of electric scicening
as explained in this article should make it clear that the
sccondary electric ficld which is operative in opposing the
primary ficld of the wave is, in general, symmetrical about
the screening object, such as a group of trees or a build-
ing. ‘Thus the screening of the latter is independent of
the direction of arrival of the wireless waves, and it is
immaterial whether the obstacle is between the transmitter
and receiver or not (compare IYig. 4). It is only in the
cases where the dimensions of the obstacle are large com-
pared with thé wavelength that anything approaching a
definite shadow effect is thrown by the obstacle in the
direction of transmission. In most ordinary cases of
aerials crected in residential districts, this will occur only
with short waves of length 5o metres or less.
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8USE, 8VX, 8WW. Holland: NOQX,
PCLL. Sweden: SGC, SGT. Belgium :
H6, J9, 67. TItaly: 1AF, 1GN, 1MV,
Ireland : 7VX. Germany: POF. Porto

Great Britain : 2BER, 2BGO, Z2ED.
2FK, 2TA, 2IT, 20F, 2QB, 2QV

20D, 5G8, 5K0, 5MB, 5WV 6A1l, 6GF.
6J1I, 6JJ, 6RW, 6UZ, GI6MU, GI6TB,
I'rance : 8DK. 8IK, 8PED’.  ITolland :
0CZ, OKS, OMS. Varions : BB2, BI6.
BLY9, F7VX, I1BB, KK4, SMU1, S2CO,
S2NNX. LATA, LA4X, EI1BH, TFI8QQ.
YHBK, HU6BUC, 0A4Z, 0A6N, PI1HR,
PR4SA, Q2BY. RAA8, RCB8, Z3AF,
Z4AV, Z7UZ, Z4AN.
I.. F. Aldous (2ZB).

London, W.1.

{During December.)

Great Britain : 2BA0, 237, 2UV, 2GY,
2v1L, 6IV, 6YC. Trance: 8NP, 8GC.
Ttaly: 1AS, 1AF. Germany: POF,
K2W. Holland : PCLL. Switzerland :
9ES. Scandinavia : 2C0, 8ND. U.S.A.:
IRR. 1AXA, 1II, 1BW, 2XAF, 2X@G,
KDKA, WIZ, WQO, WIR. Brazil:
1IA. Miscellaneous : FW, AFP1; 1J8,
1LA, 1PF, RRP.

(0-v-1.) All below 90 metres.

M. Williams.

Halifax,
(December 22nd and 23rd.)

South Africa: A3E, A47Z, A6N.
Russia : RCRL. TUnknown: X2BG (to
A3E), NRDM. U.S.A.: 1RD, 1CMP,
1AAC, 2AHK, 2EK, 2BBB, 2CK,
2GPK, 3BS. Australia: 3BD, 3KB.
Philippines :  NEQQ. French Indo-
China: 8QQ. South Africa: A4Z,

Unknown : CRP (to G2CC), N.G.Y.
H. Whitaker.
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SAVOY HILL TOPICALITIES.

Broadcasting to America.

2L0, Daventry and Bournemouth will
transmit separate programmes to America
from 4 to 5 p.m. on January 25th.
Daventry, Aberdeen and Cardiff are each
to transmit special programmes to
America on January 27th.

cooo0

Thrilling Experiences.

'The broadcast engineers who have been
conducting experiments for the past year
or two in receiving from and transmitting
to America have a wonderful story to
tell, made up mostly of discomforts and
disappointments; but certainly also some
thrills, and these have compensated for
all the trials and troubles.

0000

Early Efforts.

The attempts at reception at Biggin
Hill, in December. 1923, were made
during blizzards. A twelve-valve high-
frequency receiver was used, and the
American programmes were received at
full strength; but the set also recorded
all the Morse stations in Europe, prac-
tically every storm that was raging in
the world, and the harmonics of most
of the high-power stations.

The First Relay.

All  kinds of circuits were used.
and, finally, a seven-valve high-
frequency amplifier, {followed by two

stages of low-frequency amplification, was
found to give the best results, T'he East
Pittshurg station of the Westinghouse
Electric Company was picked up very
successfully on several nights, but it was
not until December 28th, 1923. that the
first relay throngh 2LO counld be carried
ont. On that date the music was dis-
tributed through TLondon to all stations.

cooo0

Subsequent Relays.

A large number of relays took place
in February. March and April, 1924, hoth
from New York and Philadelphia. The
February transmissions from KDKA and
WGY in February, 1925, were picked up
by numerous listeners in this conntry;
but the reception at Keston of KDKA on
December 15th, 1925, when American
dance music was relayed through 2LO to
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By OUR SPECIAL CORRESPONDENT,

FUTURE FEATURES.

Sunday, Januvary 17th.
Loxpox.—3.30 p.m., The Band of
H.M. Scots Guards.
BourNevorTH.—3.30 p.m., A Sym-
phony Concert.

Monday, January 18th.

5XX.—8p.m., Au Hour of Musical
Comedy.

BiryiNgHAM.—8 p.m.;
with the Operas.

NEwcCASTLE.—8 p.n., Mozart and
Weber.

Tuesday, January 19th.
‘Loxpoxn.-—8 p.m., Variety.
ABERDEEN.—9 p.m., Light Orches-

tral Programme.
BeLrasT. — 850 p.m., “View
Hulléa ’—Programme of Hunt-
ing Music.

Wednesday, January 20th.

Loxpox.—8 p.m., Chamber Music.

An our

Birmincuam.—Opening  of New
Studio.

CarDIFF.—8 p.m., “ In Praise of
Musicke.”

NewcastLe.—8 p.m., “TIn Spain.”
Grasgow.—8 p.m., Choral and
Orchestral.
Thursday, January 2ist.
Lovbox.—8 p.m., “A Pickwick
Party.” 9 p.m., Farewell Per-
formance of the Radio Radi-
ance Revue Company.
5XX.—9 p.m., An Hour’s Variety.
BorrxevoutH.—8 p.m., A DMock
Thrial.
MaxcHESTER.—8 p.m., Lancashire
Talent Series : Preston.
ApeRDEEN.—8 p.m., A Scottish
Programme.
Friday, Janvary 22nd.
Loynon.—8 p.m., The String Band
of the Roval Regiment of Ar-
tillery.
NEWCASTLE.—8 p.m.,
Variaty.
Grascow.—8 p.m., Empire Phono-
Flight—David Livingstone, an
Epic of Africa. ]
Saturday, January 23rd.
LoxpoN.—8 p.m., Light Russian

Instrumelital

Programme. 9 p.m., Reminis-
cences of the  Follies.”

Olympia and all stations of the B.B.C,,
m connection with the Radio Revels, was
far more satisfactory than any previous
attempt.  All tlese transmissions were
carried out on short waves, varying be-
tween 100 and 63 metres.

cooo

Long Waves Best?

The virtues of short-wave broadcasts
are not, however, yet proved; for on
January 1st-20d of this year Daven-
try made its first real attempt to {ransmit
a special programme to America on 1,600

metres. Music and speech were picked
up clearly at Belfast, Maine, super-
ceiving station, rvelayed on a short

wavelength to Bound Brook, New Jersey,
re-broadcast - throughout the American
continent, and simultaneously picked up
at the British receiving station and re-
layed bhack to 2LO.

0000

A Grand Howl.

One member of the small party present
at the stndio inquired what would have
happened if 2LO had relayed the pro-
gramme, as it was received from WJZ,
te Daventry for re-transmision—his idea
apparently being that something in the
way of perpetual motion would thus be
achieved. The resnlt would have been
that 5XX would set up a howl that woald
have been heard right across the
American continent. .

0000

Daventry’s New Aerial.

The exact type to be used for the new
aerial at Daventry has not at the time
of wriling been decided ; but it is prob-
able that the top part will be of steel,
as phosphor bronze is rather difficult to
manage. owing to the weight involved in
an aerial of the extraordinary length of
800 feet. There is a pull of 10,000 1b. on
the stays; multiplied by two to provide
the necessary factor of safety, we have &
pull of about 10 tons. In a gale of wind
the strain is enormous.

ocooo0o™

Improvements Effected During 1925.
Among the outstanding accomplfsh-
ments of the year 1925 were the opening
of the Daventry station; the design and
construction of a special lines simul-
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taneous Dboard which is unique in the
world ; the design of speech transformers
which, thanks to practical and theoretical
researches, have an equal response char-
acteristic between 100 and 8.000 vibra-
tions a second and practically equal be-
tween 50 and 10.000; and investigations
in the characteristics of transmitters,
resulting in  greatly improved response
curves.
0000

Forward in 1926.

All these have heen described fuolly
from'time to time in 'he Wireless World,
and it is only necessary to sav here that
the vear 1926 will see a vast amount of
steady. painstaking work on similar lines
coing forward to the
henefit of brozdeast

Wireless
World

Mr. Donald Calthrop.

After three months’ service with the
B.B.C. as organiser of drumatic and
musical programmes, Mr. Donald Cal-
throp has resigned his position in order
to return to his own branch of the enter-
tainment industry.

0000

Theatrical Canutes.

While he will apply himnself chiefly to
the production of revues, he will take
an active part in establishing liaison be-
tween the entertainment world and wire-
less.  “ What one has to fight,” he says,
“are the vested interests of the enter-
tainment world, the resident managers
and owners who have not yet seen the

67

article on ** What Wireless Does,”” ‘‘ that
before they (theatrical producers) give
consent to their performances being
broadcast they will not be satisfied with
less than generous terms, sufficient to
indemnify them against any potential loss
through the hroadcasting of excerpts
from plays.”” 1t would be amusing to see
a theatrical manager fixing the figures of
“ potential ”’ loss. Obviously, he would
start by assuming that every play he
staged would he a voaring success if
broadeasting did not exist. In the end
it would pay theatrical managements to
put on failures and get their money back

from the B.B.C.

“ A Message from

ing and the listener.
Research il exrert-
ment are as vital to
wireless art as they
are in ail industry
to-day.  We are on
the threshold of new
developments in
hroadecasting, and the
B.B.C. tell me that
the hest talent is to
be engaged on this
work when and
where it is available,

©c0020

The Savoy Bands.
The reported iu-
teution of the Savoy
Hotel to  withdraw
its bands from hroad-
casting on  February

27th next has dix-
turbed a number of
listeners,  and  has

drawn some protests
from many who do
not think that one of
the reasons given

Mars.”’

Listeners who en-
joved the surprise
item in the pro-
grammes a few days
ago, when Captain
Eckersley got into
communication with
Mars, will  learn
with  interest that
the chief engineer
is  to figure on
February Sth, in an
oscillation
“tragedy.” Geneva
will be supposed to
put him ow the track
of a mad nusical
eenius who lives in
Berkeley Square and
who is upsetting re-
ceiving sets, far and
wide, with his oscil-
lation pranks. The
chief engineer runs_
him to earth, but is
captured by the
oscillator, a foreign
gentleman of Bol-
shevik  tendencies,

by the Savoy. viz.,
that the bands have
been broadeasting
for two years and a
halt and require a vest, is adequaie to
account for their withdvawal from the
programntes.  ‘T'he second reason reported
is that a change of policy has taken place
at the Savoy.

station,

A Questign of Contract.

Al that is known at the B.B.C. is that
the present contract with the Savoy ex
pires at the end of Februavy and that
negotiations for a new contract were in
progress when the Savoy’s alleged decision
was published in the Press.  No oune, s
the Savoy officials have themselves indi
cated, could have foreseen, when {heir
dance hands started broadcasting, that
dance music hy broadeast would gain the
immense popularity that it has eained.
To meet the demand for dance music. the
B.B.(C. engaged other dance bands than
those of the Savoy: but everybody will
be sorry if the Savoy bands tor that or
any other reason drop out.

* HIER RADI!O WIEN!"”

advantage of having their shows broad-
cast. I, for one, will never sign a con-
tract that prohibits me from broadeast-
ing and I shall vepresent to theatrieal
producers, wherever T go. that it will
be all to their advantage to cease acting
as theatrical Canutes in tvying to stop
the wavelengths.  Broadcasting has come
to stay, and the sooner the theatrical
profession as a whole comes to realise it,
the brichter will he their own prespects
s0 far as the box office is concerned.”

; 0000
Sunspots.

The effect of sunspots on broadeasting
is not likely to be known until 1927, when
results will be judeed over a perviod.
Ordinary broadcasting as well as tong-
distance reception bave not yet suffeved,
despite their recent appearance.

0ooo

“ What Wireless Does.”’
‘““It may come to it yet,”” says an
Eastern Counties newspaper, in a leading

A new photograph of the studio at the Vienna broadcasting
Special attention has been given to the draping to avoid undue echo.

and imprisoned in
une of the pipes of
a magnificent organ
which he has in his
louse.  “When I do blay vun certain
chord,” cries the musician, “‘zen pouf!
up you vill go, AMistare [ckairslee, and
to ze B.B.C. you vill go no more.” Cap-
tain Eckevsley's appeals for release should
canse much merviment.

00CO
A Tragedy Averted.

The Easthourne transmissions have in-
variably been of first-rate quality and the
matter transmitted has been equally ex-
collent. But somehow on the first Sunday
hroadeast  that they have ever given,
namely, on December 27th. Sandler and
his orchestra were not altogether felici-
tous in their choice of items. The pro-
grame would have finlshed up with
Nandel’s Largo. followed by the well-
known fox-trot, *“1 Want to he Happy,”

as the last two items, had not the
anmouncer at Savoy Hill sent an urgent
telephonic  rvequest that the orchestra

»

should conclude with ** The Lost Chord
The closing prayer following a fox-trot
would have heen deplorable.
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A Review of the Latest Products of the Manufacturers.

THE “X» CRYSTAL DETECTOR.

A simple form of plug-in crystal detec-
tor is sold by Wates Bros., Ltd., 12-14,
Great Queen Street, Kingsway, London,
W.C.2. differing in design from the galena
type which is now so generally adopted.

The crystal itsell is probably an artifi-

The ** K' crystal
detector.

Nt

cial produet, for it completely fills the
cup into which it is fitted, whilst the sur-
face is rubbed down to be quite flat.
The pressure exerted by the wirve contact
is maintained by a coiled spring, the con-
tact point passing through a small eye
in a brass guide piece which holds it in
place and prevents it from becoming bent
as it travels over the face of the crystal.
Both the adjusting knob and the outside
of the container are provided with
milled edges, the former controlling the
rotation of the wire contact on the crystal
surface and the latter by meawvs of an
eccentric mounting searching the surface
of the crystal.

An unnsual feature is that ne provision
is made for adjusting the pressure of con-
tact. thus simplifving the operation of the
detector.

On test. the detector was found to be
easy to set amnd quite sensitive, ead judg-
g by its effect on the tuned circuit one

may conclude that the resistance of the
contact is  higher than that of most
galena  detectors.  The  manufactuvers

recommend this detector for use in reflex
crreuits,
oooco

THE LAMPLUGH SQUARE LAW

CONDENSER.
The Lamplogh condenser, with its ~

peculiar spade shaped plates, was recently
referred to in these columns, ‘and a new
model has now been introduced in which
minor modifications have been made with
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a view to offering it at a realiy popular
price.

The fixed plates are mounted on two
chonite bars to separate them from the
end mounting pieces so that the spindle
and moving plates can be connected up
with the earthed side of the tuned cir-
cuit.  Ebonite insulating bushes are also
inserted in the aluminium end plates.
though  their purpese is  not  ap-
parent. A spring washer is employed to
hold the moving plates centrally in posi-
tion between the fixed plates in conjunc-
tion with an adjusting screw. The
spindle is threaded and passes through
a oue-hole fixing bush. A good feature
is the pressing of a pattern into the sur-
face of the aluminimin plates to stiffen
them. A certificate of the National
Physical Laboratory is included in the
carton, and shows that a tuning range of

The new model

Lamplugh variable
condenser.

170 to 750 metres is produced when a coil
for broadcast reception is bridged with
a Lamplugh condenser having a capacity
of 0.0005 mfd.

0000

EDDYSTONE NEW SHORT-WAVE
COILS.

Messrs. Stratton & Co., Ltd, Balmoral
Works, Bromsgrove Street. Birmingham,
manufacturers of Eddystone tuning in-
ductances, have recently extended their
range of coils to include a set of three
for use on the wave band of 25 to 100
metres.

The form of construction is obvious
from the accompanying illustration and
consists of a helix with turns elamped in

position by means of slotted ebonite
strips.  The coil is particularly robust
and, although the only support between
the winding and the plug and socket
mount is provided by the leads them-

loss coils,

which supplied as a set of three can be

used for tuning over the wave band of 25
to 100 metres.

One of the Eddystone low

selves, the coil will remain firmly in posi-
tion when plugged into a coil holder.
This type of inductance is in constant
demand for the construction of short-
wave receivers. and one can, of course,
eusily detach the two-pin mount where
the design of the set does not eall for the
interchanging of inductaunces,

0000

CONDENSERS FOR CURRENT FROM
MAINS.

The rapid progress which is being made
towards the adoption of public supply for
providing current for the operation of
receiving sets calls for a word of warn-
ing with regard to the type of fixed capa-
city condensers perniissible for use in
circuits connected to the mains.

The Telegraph Condenser Co.. Ttd.,
West Park Works, Mortlake Road, Kew
Giardens, bLondon. draw attention to the
need for employing condensers which are
designed  especially to withstand high
potentials in all circuits connecled to
the mains. Included among the many
types of condensers produced by this
company is a series intended to with-
stand D.C. potentials up to 1,500 volts
and available in sizes having large
capacity values. A comparison in the
relative size of this type with the well-
known H.T. battery bridging condenser
is made in the accompanying illustration,



JANUARY 13th, 1920.

both condensers having a capacity of
2 mfds.

A constant D.C. potential of 2.000
volts was applied across the terminals of
this condenser, and there was no indi-
caticn of breakdown or low insulation.
The condenser charged in this way was
discharged several times by short circuit-
ing, and the dielectric showed no signs
of breaking down when subjected to this
strain. -

Condensers of this type will be found

particularly useful in the smoothing
circuits of low power transmitting
apparatus, and many  transmitting

amateurs will be glad to learn of their
existence. - When used in conjunction
with a transmitting set, however. care
must not only be taken to avoid the
application of  oscillatory  potentials
across the terminals of the condenser, but
in the smoothing circuit one must bear in
mind that high potentials are often set
up when the current through the smooth-
ing inductances is interrupted. It is
advisable also to heat the transmitting
valve filaments before applying the plate
voltage to the smoothing condensers to
prevent undne voltage rises occurring.

C000

THE BURWOOD COIL MOUNT.

The winding of basket coil tuning in-
ductances is an easy matter, though diffi
culty is usnally experienced in providing

I |

The Burwood coil mount.

a robust form of mounting which will
hold the coil securely in position on the
plug and socket.

Burwood (Concessionaires), Ttd., 41,
Great Queen Street, Kingsway, London,

The Utility valve switch
unit incorporating the
Utility two pole switch,
valve holder and flla~-
ment resistance.

W.C.2, manufacture a useful coil mount
by the use of which the amateur can
construct tuning coils according to his
own design, and carefully adjusted in
size to suit his particular requirements.

Wireless
World

UTILITY VALVE SWITCH.

The change-over Utility switch manu-
factured by Wilkins & Wright, Ltd.,
Utility Works, Kenyon Street, Birming-
ham, is well known to readers.

It is now available in an
ated form consisting of a

elabor-
two-pole

4

T.C.C. condenser of 2 mfd. capacity and
capable of withstanding potentials up to
1,500 volts compared in size with a H.'T.
bridging condenser of the same capacity.
‘This condenser is recommended for use
in apparatus connected to public supply

mains.
switch  fitted  with a valve platform.
valve holder and filament resistance.
Combining these three components in

a single unit, space is saved both in
front and behind the panel. a consider-
able amount of wiring is avoided, while
the unit is secured in position by means
of a single hole in the panel, making use
of one-hole fixing.

Accompanying the unit is a pamphlet
of instrnctions suggesting several circuits
in which it can be employed and showing

the method of connecting up. The cir-
cuit arrangements chosen, however, are

I3
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not the best that could have been
advised for general use, and one of them,
a resistance-capacity coupled set with
two high frequency amplifiers and two
L.F. stages, does not illustrate to the best
advantage the application of this unit.
It would be most useful in building up a
four-valve receiver cousisting of a single
high frequency amplifying stage followed
Ly a detector valve and two optional low
trequency amplifiers. In this case fonr
units would be employed to carry the
valves, whilst anly three switches strictly
will be needed. The switch on the de-
tector valve can, however, be put to the
useful purpose of disconnecting the high
and low tension batteries.

This new unit is of particularly reli-
able construction, and the knob with
indicating scale, pointer and concentric

switch lever presents an attractive
appearance upon the instrumnent panel.
0000

PARAGON PANEILS.

The convenience of being able to pro-
cure panels and terminal strips accu-
rately cut to size will be appreciated by
those who have endeavoured to shape up
a large instrument panel without suit-
able facilities.

The Parvagon Rubber Manufacturing
Co., Ltd., of Sculcoates, Hull, have
therefore introduced a complete range of
panels in %in. and Jin. ebonite, and
either with matt black finish or polished
in black or mahogany. The panels are
perfectly rectangular, and the edges
square, with freedom from tool marks.
By adopting one of these panels the
purchaser knows that he is obtaining high-
crade ebonite produced by a reputable
manufacturer.

CATALOGUES
RECEIVED.

H.UT.C. Electrical Co., Ltd.” (2,
Boundaries Road, Balham, London,
N.W.12).  Catalogue of wircless com-

ponents.
0000
“P. Capel” (3 and 4, Queen Street
Avcade, Cardiff). 82-page catalogne of
wireless components of leading makes.
0000

“ Burwood  (Concessionaires), Ltd.”
{41, Great Queen Street, Kingsway, Lon-
don, W.C.2). Radio catalogue of Bur-
wood apparatus and accessovies.

0000

“Houghton, Ltd.” (Ensign Honse,
88-69, High Holborn, London, W.C.1:.

64-page catalogue of Radio receiving sets

by leading makers.
0000

“ Fagle Engineering Co., Ltd.” (War-

wick).,  Teaflets descriptive of Chako-

phone radio receivers.
0000

“ Radio Instruments, Ltd.” (12, Hyde
Street, New Oxford Street, London,
W.C.1). Leaflet illustrating and describ-
ing the RI reactive anode unit.
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Definitions of Terms and Expressions commonly used in Wireless

Telegraphy and Telephony.

This seclion is being continued week by week and will form an authoritative work of reference.

Coefficient  (of an  aerial).
Another name for radiation resistance.
See AERIAL RESISTANCE.

for air-cored transformers wnless the
coupling between the windings is very
tight.

Reaction Coil.

That coil in a reyener-
ative valve circuit by means of which
energy is fed back from the output

side of an amplifier to the input circuit

adiation Efficiency. Expressed as . o
R g BN X by inductive coupling. See Rracrtion.

percentage the radiation efficiency of an
aerial is the percentage of the total

Rat:Tail (of an aerial).  The hunch of
wires which connects a multi-wire aerial

to the leading-in wire. Recorder. An

Radio Beacon.

Radiotron.

Ratio of Transformation.

power supplied to the aerial which is
radiated into space in the form of
electric waves.

Vadiation Resistance (of an aerial). That
quantity which, when multiplied by
the square of the effective value of
the aerial current, gives the power
being radiated into space in the form
of electric waves. See AErIAL RE-
SISTANCE.

A transmitting station
which sends out special signals as an
aid in the navigation of ships at sea.
By means of direction finding apparatus
a ship receiving the signals is enabled
to find its bearing with respect to the
radio beacon, the position of which is
known.

Radio Compass.

Radio Frequency. A frequency within
the band of freqnencies used for wire-
less telegraphy and telephony, i.e.,
within a range from about 12,000 up to
nearly 100,000,000 cycles per second,
representing a range of wavelengths
from 25,000 metres down to about 3
metres.

Radio-Frequency Amplifier.
FREQUENCY AMPLIFIER,

Radio-Frequency Choke.
CHoOKE.

Radio-Frequency Resistance,
FREQUENCY RESISTANCE.

Radio-Frequency Transformer.
CILLATION TRANSFORMER and
FREQUENCY TRANSFORMER.
Radiogoniometer.  An instrument used in
connection’ with the Bellini-Tosi system
of direction finding. For description
see DIRECTION FINDER.

Radiophare.

See DrrecTION FINDER.

See Hicu-
See Air-cone
See TIiGH-

See Os-
Hicu-

See Ripto BEscon.

A name sometimes applied
to an ordinary thermionic valve.

Range Finder. See DirectioN FINDER.

The ratio of
the primary to the secondary voltage of
a transformer. For ordinary iron-cored
transformers the transformation ratio is
approximately equal to the ratio of the
primary to the secondary turns of the
windings. This is not usually the case
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Reactance.

Reactance Coil.

Reaction.

That component of the
impedance, of an alternating current
circuit, which is due to the inductance
or capacity of the circuit or both. For
a circuit containing inductance without
the presence of capacity, the reactance
is equal to 2xfL ohms, where f is the
frequency of the cuirent and L is the
inductance in henries. For a condenser
of capacity C, the reactance is given by
1/2xf{C ohms, and is negative with
respect to the inductive reactance.
See AUTERNATING CURRENT CIRCUITS
and IMPEDANCE.

Another name for chole
coil. (Not to be confused with reaction
coil.)

The arrangement of a three-
electrode valve circuit in such a manner
that part of the energy of the amplified
signals in the plate circuit of the valve
is fed back to the grid circuit, i.e., it
is made to react on the grid, so that
losses in the grid circuit may be com-
pensated for and much greater signal
strength obtained. The degree to which
this reactive effect is allowed to take
place is usnally under control and may
be adjusted to snit the circumstances
under which signals are being received.
For instance, for beat reception of con-
tinuous wave signals by the self-
heterodyne method the reaction is made
sufficiently strong to produce self-
oscillation of the receiving circuit, and
the frequency of this self-oscillation is
adjusted to give a suitable beat fre-
quency with the incoming signal. For
reception of weak telephony the reaction
is adjusted just Dbelow the point at
which self-oscillation starts, in which
case maxinmm signal strength will be
obtained.

Reaction is effected in a number of
ways depending on the nature of the
receiving circuit.  The most common
method is to have a coil, known as the
*“reaction coil,”’ in series wilh the plate
vircuit of a valve and couple it induc-
tively to the grid circuit, the coupling
between the two circuits being variable
in order that the reaction mmay be con-
trolled. Another name for rveaction is
‘“regeneration.”

-

Recording Relay.

Rectified Current.

instrument for taking
down automatically on a moving tape
the Morse signals of a received
message.

A relay operated by a
received wireless signal through the
medinm of thermionic valves and which
in turn operates a Morse inker or
recorder.

Rectification. The name given to the oper-

ation of converting an alternating cur-
rent into a wnidirectional pulsuting
current.  Conversion by means of a
motor-generator or rotary converter
does not come under this heading. The
term is applied to the conversion of
high-frequency oscillations into wui-
directional currents, i.c., detection of
wireless signals, as well as to low-
frequency alternating currents, e.g., as
in the case of the charging of accumu-
lators from the A.C. mains.
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FULL-WAVE RECTIFICATION

Wave-forms of half-wave and full-wave
rectification.

Rectification may consist of the par-
tial or complete suppression of all of
the negative half-waves of the alternat-
ing current (or vice versd), this being
known as ‘“half-wave rectification ’’; or
all the negative half-waves may be re-
versed in direction through the circuit,
giving ‘ full-wave rectification.”” Some-
times the pulsations of the rectified
current are ‘‘ smoothed ount’’ by special
circuits known as ‘“ smoothing circuits.”
A unidirectional cur-
rent which has been produced from an
alternating current by the process of
rectificution.
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Dictionary of Technical Terms.—

Rectifier. A device which converts an
alternating current into a unidivectional
current  (see  REectiFicarion). Sce
MecuanicaL RecTiviEr, NopoN VALVE,
Recrirying  Derecror, and CRYSTAL
DEerrcror.

Rectifying Detector. That part of a wire-
less receiver which acts as the detector
of the high-frequency oscillations by
rectifying them and producing uni-
directional cwrrents which give audible
sounds in the telephones, such as a
crystal or thermionic valve rectifier.
There are other detectors, such as the
coherer, which do not employ the prin-
ciple of rectification.

Rectifying Valve. In general any valve
such as an electrolytic valve, therm-
ionic valve, etc., which is used for
rectifying alternating currents. It also
refers in a particular sense to that
valve in a wireless receiver which acts
as the detector.  See "GRID RECTIFICA-
TION and ANODE RECTIFICATION.

Reed Type Telephone. A telephone re-
ceiver in which the variations of mag-
netic pull actuate a semi-tuncd *‘reed
or armature, and this in turn transmits
its vibrations tv a cone-shaped alu-

Reed type telephone..

minium diaphragm.  This type of
telephone can be made extremely
seugitive, but as it is more or less
tuned to a small band of frequencies
its reproduction of spcech and music
is not .as true as that obtained with
the ordinary flat diaphragm type.
Reflection (of wireless waves).  Ether
waves striking a plane conducting sur-
face induce eddy currents therein, and
these eddy currents in turn send out
ether waves, so that in effect the
waves striking the conducting surface
are partially reflected in much the same
manner as light is reflected from a
mirror. Reflection from the Hcaviside
layer in the upper atmosphere is sup-
posed to account for the transmission
of wireless waves round the curvature
of the earth.

Refléx Circuit. A thermionic
cuit arranged to give dual
tion, t.e., simultancons H.F. and L.F.
amplification by 1eans of the same
valve or valves. After the signals are
amplified at high-frequency by one or
more valves, they are rectified by the
detector and passed through the same
valves again and amplified at low-
frequency. Sece DUAL AMPLIFICATION.
Regeneration. Another term for reaction.
Regenerative Circuit. A valve circuit in
which rcaction is employed. Sce RE-
ACTION,

valve cir-

amplifica-

Reinartz Tuner.

Relay.

Relay or Relaying Station.

Reluctance.

Reluctivity.

Remanence or
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A special valve receiv.
ing circuit for short waves, its chief
features being (a) easy control of re-
action, (D) only one tuning adjustment,
and (c) good selectivity.

Rejector Circuit. A tuned oscillatory
circuit consisting of an inductance and
a condenser in parallel used to offer a
very high impcdance to oscillations of
the frequency to which the circuit is
tuned and low impedance to all other
frequencies. If L is the inductance
of the coil in henries, R is its resist-
ance in ohms, and C is the capacity
of the condenser in farads, the im-
pedance offered to currents of the fre-
quency to which the circuit is tuned
is equal to L/CR ohms, the tuned fre-

uency being ———=—= .  Sometimes
renes ® 2-/LC

called a “‘wave trap” or ‘“wave
filter.” These names only apply when

the oscillating potential difference pro-
duced ucruss its ends is not made use
of ; for instance, when the voltage
across the ends of the circuit is
applied to a drtcctor or to the input
side of an amplifier, the circuit com-
pletely reverses its function, ie., it
selects  the particular frequency to
which it is tuned and more or less
rejects all other frequencies.

A device, usually electromagneti-
cally operated, which closes a local cir-
cuit when a weak current flows through
the coils of the magnet. The closing
of the local circnit brings inlo opera-
tion a local battery which operates
some local picce of apparatus which re-
quires a comparatively heavy current.
The weale current through the magnet
coils may be that due to received wire-
less signals, in which case it would be
too weak to operate the local ap-
paratus; for instance, a Morse inker.
Sce PoLARISED RELAY.

A wireless
telephony transmission station which
receives ils hroadecasting matter from
a distance cither by ordinary telephone
ling or by wircless.

The opposition which is
offered by a magnctic circuit to the pass-
age of flur through it. Reluctance is
applied to the maguetic circnit in the
same. manner that resistance is applied
to the electric circnit. (Seo MacxETO-
MOTIVE Forcr.)  The reluctance of a
give]n part of a magnetic circuit is equal

to —, wherc [ is the length of that part
IR\

in centimetres, u is the permeability of

the matevial forning that part, and A

is the cross sectional area in square

contimetres.  Reluctance may be de-
fined as the ratio of magnetomotive

force to magnetic flux, just in the same
manner as resistance is the electromo-
tive force divided by the current.
The reciprocal of permea-
hility. .
Remanent Magnetism.
That magnetic flux’ which remains in
the iron parts of an electromagnet after
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the magnetising current has been

switched off.

Remote Control. The operation gf wire-
less and other apparatus by electromag-
netically operated switchgear controlled
from a convenient centre which may be
in the same room as the apparatus or
in another room, or the apparatus itself
may be distributed in various rooms.
This system is particularly useful where
high voltages have to be dealt with.

Residual Charge. Sce ABSORPTION.
‘Residual Magnetism. See REMANENCE.

Re:Radiation, When wireless signals are
received by a receiver employing reac-
tion to a degree which brings the set
nearly to the point of self-gscillation,
the signal oscillations in the aerial are
strengthened and energy is * re-radi-
ated”” from the aerial, and receiving
stations in the immediate neighbour-
hood can pick up the particular signals
with greater strength. This in many
cases accounts for the reception on crys-
tal receivers, of stations which are nor-
mally a long way outside the range of
a crystal receiver; the signals actually
heard on the crystal set are issuing by
re-radiation from a near-by aerial on
which a valve set using reaction is in
operation. This must not be confused
with self-oscillation, which causes inter-
ference and docs not re-radiate the re-
ceived siguals.

Resistance. The opposition which an elec-
tric cirenit offers to the passage of a
current through it, this opposition being
due to the material of the circuit itself,
and not due to any counter clectromo-
tive forces which may be set up, 'so
that the whole of the cnergy put into
the circuit is converted into heat. The
practical unit of resistance is the ohin
being 10° absolute elcctromagnetic units
of resistance, where one absolute unit
is that resistance which allows 1 abso-
lute unit of current (10 amperes) to flow
under a pressure of 1 absolute unit of
potential (10-® volt). The International
Ol is defined as the resistance offered
to an unvarying current by a column of
mercury at the temperature of melting
ice, 106.3 centimetres long, weighing
13.452 grams, and of constant cross-
section. ‘

A resistauce of one ohm requires a
pressure of one volt to drive a-current
of one empere through it (see Ohm’'s
Law). -

The resistance of a wire of any given
material is proportional to the length
of the wire, and inversely proportional
to the cross-sectional area. It depends
sometimes also upon the temperature of
the wire. (See TEMPERATURE COEFFI-
cient.)  The resistance offered to the
passage of an alternating current
through a circnit is very olten greater
than that offered to a direct current,
this being due to skin effect.  See
Hicu-FREQUENCY RESISTANCE.

Resistance Amplifier or Resistance-coupled
Amplifier. A multistage valve ampli-
fier in which the valves are coupled in
cuscude by resistance-capacity, couplings.
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THE PHILIPS RECTIFYING VALVE.

Sir,—We should like to refer to an article which appeared in
vour issue of October 28th, entitled ‘‘ Thermionic Rectifier for
Battery Charging,” as contributed by Mr. J. F. Sutton.

We were very interested in Mr. Sutton’s account of the
Philips rectifying valve, and we take this opportunity to amplify
some of his statements, which we hope will be of interest to
your readers,

(1) As the Dhilips rectifying valvd has been specially
designed as a full-wave rectifier, connecting it in accordance
with Figure 3, as a half-wave rectifier, does not present any
particular advantages for the valve, though as a full-wave
rectifier it can produce a charging current of double intensity
without impairing its life.

(2) When connecting the rectifying valve as in Figure 4, each
of the two plates in the valve sliould only contribute 0.65 amp.
to the charging current, whilst the tension of each of the
secondary windings of the transformer should not be more than
28 volts. Should the secondary windings 2 and 4 (in Figure 4)
be connected wrongly, the valve will act as a single-wave recti-
fier with double intensity of current on one plate. This risk
is avoided with the Philips rectifier, as it is supplied ready to
operate with an automatic regulating valve for the charging
current.

(3) The sclieme of connections as shown in Figure 5 appears
to be dangerous for the valve, as the heating current is not
limited, and the filament is likely to burn out. TIf the recti-
fying valve is charged without heating current, the charging
current cannot be reduced below a certain value without the
cessation of the glow-discharge.

The diagrams referred to above, of course, are those used in
Mr. Sutton’s article.

We should be very happy to give any further information on
the points we have brought forward.

W. T. E. BLUNDEN.
Geneval Sales Manager, Philips Lamps, Ltd.

Sir,—May I reply to the letter from Messrs, Philips Lamps,
Ltd., referring to my article entitled “ Thermionic Rectifier for
Battery Charging,” which appeared in the issue of The Wireless
Warld for October 28th?

With reference to paragraph 1 of the letter, I agree that
it is no advantage for the valve to use it as a half-wave rectifier,
but it may be a considerable advantage to the amateur, as it
was to me, to use it in this way because only a single trans-
former secondary winding is needed, giving a voltage between,
say, 250 and 50 volts. For complete wave rectification it is
necessary to use a transformer having a centre tapping in the
secondary winding. Also, the possible danger referred to in
paragraph 2 is avoided. The ‘‘ automatic regulating valve”
is 4nothing more than the special resistance referred to on page
574.

I beg to differ from the writer on the question of maximum
discharge current. It is horne out by experiments, and there is
no theoretical reason to believe otherwise than that the factor
which limits the charging cnrrent in this particular valve is
the power wasted in the valve itself, which must be dissipated
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in the form of heat from the glass bulb. With full-wave recti-
fication the maximum charging current is stated in the speci-
fication to be 1.3 amp. Assuming this to be the average current
as indicated by a moving coil instrument, the R.M.S. (or heat-
ing current) will be 1.3 multiplied by the form factor (1.15
approximately) or 1.49 amps. As the voltage drop is about 8.4
the watts dissipated will be 8.4x1.49=12.5, neglecting filament
current. With single-wave rectification the form factor is about
1.57 and the voltage drop is the same, so the charging curreut
will be 1.49+1.57=0.95 amp. The maximum charging current
is therefore 1.3+0.95 or 37 per cent. greater with double-wave
rectification than with single-wave, and not twice as much as
stated by the writer.

I have found by experiment that the voltage drop from anode
to filament is the same for each anode and for both connected
together, so that either can carry the maximum current. without
harm although the temperature distribution would be better
with both connected together,

With reference to the third paragraph, I fail to see where
the danger lies in my diagram (Fig. 5, page 574). As I have
explained in the article, there is a resistance of 17 ohms con-
nected in series with the filament, which itself has ‘a resistance
of 0.1 to 0.4 ohms. The input is at 50 volts so that the curreut
will be 2.9 amps., which will heat up the filament sufficiently
to start the valve action (see page 573), after which it can be
switchied off. Even if the switch were left on no harm could
be done. .

I have pointed out, however, that the minimum anode cur-
rent whiclt will keep the filament at a temperature high enough
to maintain the glow discharge is about 0.15 amp.

The advantage of switching off the filament current is the
saving in power, and also the fact that it allows a slight increase
in the charging current. The maximum current which flows in
the filament is the charging current plus the leating current,
so that the average temperature of the filament will be lower
without the heating cwrrent, but, of course, whether this has
much effect on the life of the valve can only be found by
experiment. '

My personal experience of the valve is that it is a most useful
accessory for the amateur who is fortunate enough to have
A.C. supply laid on, and it seems to be a much more robust
piece of apparatus than the writer would have us believe.

I appreciate the fact that for the average listener-in much
time (and possibly damage) would be saved if he bought a
Philips Rectifier complete and ready for use instead of making
it up, but- my object in writing the article was to explain the
nature and characteristics of the valve itself to readers of
this journal. JOHN ¥. SUTTON, B.Sc. (Eng.).

MICA CONDENSERS.

Sir,—Your correspondent who enquires when British manu-
facturers are going to produce a mica dielectric coupling con-
denser for resistance and choke: coupling may like to know
that these may be ohtained to order from the Telegraph Con-
denser Company, Mortlake Road, Kew Gardens, at a very

moderate price. R.P.G.D
London, S.W
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Questions should be concisely worded, and headed ** Informalion Departimenl.”
accompanied by a stamped addressed envelope for postal reply.

Easily Controlled H.F, Receiver.

Having had ecxcellent results with u con-
ventional Q-v-1 receiver, I am drsirous
of rebuilding the instrument and in.
corporating an I.F. stage, but am
somewhat deterred by the thought of
wnduly complicating the tuning of the
receirer, since, of course, there il
he an added control for tuning the
H.F. stage. 1Ts there no method of
adiding an cfficient 11.F. stage without
adding an additional tuning control,
other than vesistance-coupling, whick,
I understand, is only efficient on lnny
wavelenyths, J.N.O

The disadvantage of an .¥. stage is,
as you suggest, that an additional tuning
control is added to the receiver. 'This is.
of course, the reason why so many people
fail to obtain any additional range after
adding H.¥. stage to a receiver, and it
may be said that in the case of the vast
majority of listeners betfer results can
be ohtained with a plain regenerative de-
tector receiver, since owing to the single
tuning control they will obtain a large
percentage of the possible results ohtain-
able with such a receiver, whereas in the
case of a receiver employmg an IL.F. stage
and therefure an additional tuning con-
trol, the percentage of possible efliciency
tlley obtain is low, with the nett result
that less range is sometimes obtained after
adding an H.F. stage. A resistance-
coupled H.T'. stage is ideal on long wave-
lengths, since no additional tuning device
is brought in to complicate the handling
of the set. TUnfortunately, however, the
efficiency of this imethod when used on the
normal B.B.C. wavclengths is so low that
it is scarcely noticeable, quite apart from
the added J’isnd\nnta«re of a higher H.T.
value being necessary. If, however, we
can find an instrument to take the place
of the anode resistance, but which is eofh-
cient on hoth the B.B.C. and longer wave-
lengths, and yet does not require any tun-
ing, we shall have achieved our olject.
Fortunately such an instrument is now
available. owing to the success of the
manufacturers in producing a really effi-
cient H.F. choke, and we illustrate in
Fig. 1 a suitable cireuit. The choke need
not be interchangeable, and provided that
it is properly designed, will be efficient
from about 250 metres to a maximum of
4,000 metres, thus easily including all the
world’s broadcasting stations with the ex-

ception of those working on very short
waves, in whose case, of course, no form
of H.I. amplification is of much use. The
success or otherwise of this circuit de-
jends entively on the efliciency of the
LI, choke, and it is absolutely impera-
tive that a good type be used; one of
inferior make will usually be very sue-
cessful on the deentrv and higher wave-
lengths, but will give little or no ampli-

HF.
CHOKE

0001 mfd

1.—Two—~valve H.F. receiver de-
signed for ease of tuning.

fication on the normal B.B.C. wave-
lengths. It may be said, thercfore, that
unless a reliable choke is employed, poor
results will be obtained. It will
generally be found that in the hands of
the average amateurs a rcceiver of this
type will have a larger range than the
more couventional tuned anode or tuned
transformer receiver, owing to its entire
simplicity of tuning, and its complete
stability:

Fig

0000

Safeguarding Valve Filaments.
Having constructed a three-valve re-
cetver, and mnot possessing a great
deal of technical skill, I should be
qlad if you could m/orm me of the
best way of testing the instrument
tn order to prevent the valves being
burnt out in connecting up the bat-
teries in case [ have wrongly wired
the instrument. R.S.

The best plan would be to ﬁlst con-
nect your accumulator to the H.T. ter-

Information Department Conducts a
Free Service of Replies to Readers’ Queries.

Each separate question must be

minals of your receiver and turn on the
filament rheostats. If all is in order,
the valves should not light up, but
should they do so, it will indicate that
there is a faulty connection such as
would have caused a complete burn-out
of all the valve filaments had you con-
nected up the batteries in the normal
manner and you should go carefully over
the wiring onca more in an endeavour
to trace the error. You should then
repeat the test, and on no account
attempt to connect up the H.T. battery
until the receiver has passed through
this test in a satisfactory manner. When
satisfaction has been attained in this
way, connect np the receiver normally
and attempt to tune in signals. This
test, when successfully passed, will not
indicate that all connections are correctly
carried out, but is only intended to re-
veil errors which would have a disastrous
result on the valves; and if, therefore,
signals fail to come in, all connections
should be again e\a.mmed and any
noticeable fault remedied. It is most
important, however, in order to preserve
immunity from valve destruction that the
test referred to be repeated after any
alteration whatever has been made to the
internal wiring of the receiver,

0000

Constructing Components at Home.

I wish to build a receiver followed by
three L.F. stayes, the first resistance-
coupled, the second cholke-coupled,
and the third transformer-coupled
uging a 3 to 1 ratio instrument, but
having all matcrials and tools kan(l_/
I desire to construct anode resistance,
chole and transformer myself, and
should he glad of constructional de-
tails of these components. S.E.G.

Needless to say, the anode resistance
should be a non-inductive wive-wound in-
strument. A convenient method of con-
struction is to obtain an ebonite rod two
inches in diameter, and about three
inches in length, eight equally spaced
grooves lin. wide and about %in. deep,
should be cut in the rod. Wind about

30 turns of No. 47 d.s.c. ‘‘ Eureka’’ re-

sistance wire in the first slot, and then

pass on to the second slot and wind &
similar number of turns tn the same
direction in this slot. Now return to

A 5F
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the first slut, and wind thirty turns in
the reverse direction, treating the second
slot in a similar manner. Return again
to the first slot and repeat with the
original direction of winding, and so
on until both slots are filled, when the
remaining slots may Dbe taken in pairs
and treated in a similar mauner. A
snitable choke may be constructed by
first building up a core to a diameter of
half an inch with No. 22 gange soft iron
wire. A bobbin 3jin. long and 24in. in
outside diamecter may be threaded on
this core. About 40,000 turns of No. 42
d.s.c. copper wire shoild be wound on
the bobbin and covered with a few layers
of Empire cloth. The ends of the iron
wire should then be bLent back and bound
down in order to form a closed magnetic
circuit, a tfurther covering of Empire
cloth be placed ronnd the outside of the
instrument. The transformer should also
have a core built up of No. 22 gauge soft
iron wire. It is advisable, however, that
it have a diameter of threequarters of an
inch. About 14 inches is a suitable
length for the iron wire. Two cheeks
24in. in diameter by +%in. thick shounld
be mounted on the core about 3} inches
apart. After wrapping a few layers of
<mpire cloth round the core the primary,
consisting of about 9,000 turns of No.
42 s.s.c. copper wire, may be put on, and
covered by Empire cloth; 27,000 turns
of No. 45 s.s.c. copper wire to form the
secondary may now be put on. Needless
to say. a protective covering of Empire
cloth should be placed over the secondary
before the ends of the iron wire are bent
back and bound down as in the case of
the choke.
0000

A Modification of the ‘‘Qualitv Four.”
Being greatly interested in the * Qudity

Receiver  described in a recent

issue, I 1intend to construct a re-

ceiver on similar lines, hut wish if-

possible  to wse variometers with
switching arrangements to cover the
R.B.C. and also the Daventry and
Paris wavelengths, and shall be qglad
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We indicate in Fig. 2 a suitable modi-
fication of this circuit using variometers.
The minimum wavelength obtainable
with both switches to the left is about
250 metres, whilst the maximum wave-
length obtainable with both switches to
the right is approximately 2,750 metres,
thus enabling the Eiffel Tower to be re-
ceived. It is most important in a circuit
of this description that a really cfficient
H.F. choke bLe employed, and you arve
not advised to depart from the one
specified in the original receiver design,
described in our September 16th issue.
The less reputable type of I.F. choke
will bLe found quite efficient on the
Daventry wavelength, but almost useless
on the other B.B.C. wavelengths. This
choke need not, of course, be inter-
changeable, since it will more than cover
the wavelength ranges covered by the
variometers. See also the reply to
“8.W.B.” in omr December 2nd issue in

of a suitable rircuit, L.R.D. the matter of H.F. chokes.
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Fig. 2.—A receiver designed for high quality.
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Stabilising Intermediate Amplifiers.

I notice that in most diagrams of supcr-
heterodyne reccivers the intermediate
amplifier is stabilised by means of
potentiometer control of the grids of
the intermediate valves. Surely this
method of stabilisation is equally as
pernicious on long waves as on short
waves? Could not the mnecutrodyne
method be adopted in the interme-
diate amplifier of a superheterodyne? *

R.C.D.

It is undoubted that excessive positive
biasing of the grids of H.F. valves is
productive of great amplification losses
in long waves, in addition to flat tuning
and ruining of the H.T. battery. The
inefficiency of this method is, however,
not so apparent on long waves as on
short, since, owing to the inherently
sreater stability of a long-wave amplifier
cver a short-wave instrument, not so

much positive bias is needed to cause a

cessation of oscillation in the former as

in the latter, consequently greater effi-
ciency results. Of course, it must not be
forgotten also that a stage of H.F. will
ipso jurto give a greater degree of ampli-
fication on long waves than on short.
At the same time the shortcomings of
this method of stabilisation cannot be
denied, and it would be well to attempt
some form of neutralisation. It should
be pointed out, however, that the
neutralisation of three stages of H.F. is

a task not to be lightly approached. In

The Wireless World ** All Europe’’ six-

valve receiver this method of stabilising

a long-wave amplifier is brought into use

very successfully.

oQeo

Why not a Wire-wound Grid Leak?

Why is it that, althouyh the adcice of
using a wire-wound anode 7esist-
ance is inrcariably stres<ed in techni-
cal jonrnals, no mention is made of
usiny @ wire-wound grid leal:?

D.E.B.

In the case of a resistauce connected
in the anode circuit of a valve, it must

-be rcmembered that the steady anode cur-

rent, which may rise to a value of several
millianps, passes through the resistance.
If graphite resistances are employed, this
steady cnrrent spesdily disintegrates the
resistance material, and gives rise to
noises in the telephones and loud-speaker.
In the case of grid leaks, however, the
current flowing through them is at the
most only a few microamps, which is in-
sufficient to disintegrate the graphite or
other material of which the resistance is
constructed.  When using a variable grid
leak, however, noises frequently arise in
the telephones after a short period of use,
but this is due to the fact of the material
being disintegrated by mechanical com-
pression, and not by the grid current. In
any case it would be extremely difficult to
design a wire wound resistance of millions
of ohins value in a convenient size and
having a low capacity. In practice it is
found that about 120,000 ohms is the
largest value in which it is convenient to
construct a wire-tvound resistance.
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PARTA " is a speaker that [Fo i3t

does its own sales talk, Its or HHJ
For 3.8 talves =

tone appeals at the first hearing. Tspes Ha or 1B,
The reason liesin a construction that 7o 3t
is different. That difference is the =~ ™Pe Ao
outcome of long experiment. Types HAAL’HA'

00 . £4 : 15 : 0

The large ““Sparta ™ has a unique Type B
feature—an additional tone selector £5 : 15 : 0
which enables very delicate refine- Types HB. HHE
£6 : 0 : 0

ment of tone values. The new Type HH)

patent magnetic compensator gives £2 : 10 :

1sti ng Tupe B models
remarkably distinct rendering. Tome B modt
tAune and tne

control,

\

London Depot : FULLER'S UNITED ELECTRIC WORKS, LTD.
176, Tottenham Chadwell Heath -~ - - - - - - _ - Essex.
Court Road, W.1
Telephone : Museum 9008 Telephone : Hford 1200. Telegrams : ** Fuller, Chadwell Heath."

—sells on the tes},a

f » ww‘?\ﬁ‘ O -

Satisfaction is 'uuron{ccd because t] you Rave any
cause jor comp’aint, you have only to send the
companent bazk bo us, and we will rcplacc it enl:rclu
free of charge. Every " Utility™ product is
unconditionally puaranteed.

% correct grid lcakﬁravaﬁ/c

makes all the difference to Fixed Condensers — built

| the results obtained from ina different way to elimi-

your receivers. Consider nate edge losses, no wax

the Watmel Variable Grid is used in their construc-

Leak. Not only does it tion. Mica sheets securely

allow you to apply the clampedbetweentheplates

B D . . ' exactly correct grid leak render it impossible for

ll{“l‘ty Valve Switch U.“,'-t. |  wvalue to your L,dete.-cmr the capacity tg vary. One
embodies in onc unit our well known ** Utility : A 2 R . Mo

switcl, o valve holder and rheostat. It is for {  valve, but by virtue hole fixing is provided.

use ir n}llulu valvedscts lolchrollla valve and of its ingenious con- For trouble — free
to switch 1t tn and out winlst sti prescrvmg : T

the continuity of the circuit. [t has many struction ensqres & results al“J)suse
advantages over sepirate components, such as that value being m. . WATMELPRODUCYS—~
lower self-capacity, less wiring, one-hole ﬁiung maintained. And the famous Vari-
o Lo i then the \Watmel able Resistances

Price (complete with wiring diagrams) 86 each.

~and the best possible condenser

Grid Leak THE
(Black Knob Fixed
*5 to 5 megohs Condensers
26

'00v03 10 w2
| Anode Resistance 2/6
{Red Knoln 00235 10 ‘003

et A e L0 !
COM PONENTS T g™

WIRELESS CO., LTD.,,

r'«*:"-

g . | T0,000 10 50,000 337, "Goswell Road, London, E.C,1. Leak and
Wilkins & Wright, Lid , = °““l‘? o * “Telephone: 7040 Clertonwell. con;enser
E.P.S. 6. Utility Works, Kenyon Strect, Birmingham. ¢ G G e R =

Advertisements for " The Wireless World ”’ are only accepted from firms we belicve to be thoroughly reliable. A57



18 ADVERTISEMENTS. THE WIRELESS WORLD JANUARY 13TH, 1926.

1 Give it a
INVESTIGATE! e .2
good test and convince yourself of the

wonderful results which you obtain
when using th2 latest typc of 0°Keeffe
will be far

No More ¢
Burnt-Out Valves:

if you use a

) Coil, Your e
s CAN'TCROSS exceeded and yoa will never vss or re-
CONNECTOR commend any other Coil bt O’Keeffes,
(Patent applied for.) Tiey_have unique advantages (they

Counsists of a ping element for fitting
to panel to replaco the uwsual H.T. &
L.T. Terminals, The socket element

ds to ths plug el and

are uniform in size, irrespective of
Wave-lengths),

,LEST Coxls made (they only
measure 2}” X
LIGHTEST Coils (they only weigh
1} ounces),
COMBINE all claims of other Makers

or
is arranzed to receive the mnccessary

}S\ \ Jends from the respective batteries.
=
%& \ SHORT CIRCUITS IMPOSSIBLE,

ACTS AS A DISCONNECTING SWITCH.
EAd-thhle t all Circmuts, 45'e EASIL ms,?-?gn TO ANY SET. of Repite.
“mple wired as follows: 1, H.T.1, 2.H.T.2. 3Terminal 5/-each 5 Terminal68/~each
7.3. 4.HT.- 5. LT.+ 6.L.T. - 2 Terminal 7~ each If you cannot obtain your requure-

ments from your usual Suppliers ask

Post Free on receipt of Postal Order and Dealer’s name from— The SMALLEST Coil them to write direct to the Sole
Concessionaire—

J. & W. BARTON, 22, Virgi SOUTHPORT ¢
) h Virginia &, SOU with the GREATEST A. VANDAM

efficiency. CaxtoN Houske, Lonnox,’ S.\W.a

TELSEN .

TRANSFORMER

SHROUDED MODEL.
Qur special method of winding and other
exclusive features ensure the greatest volume
of amplification without even the slightest

distortion. Carefully made and beautifylly
e 2% bols 2o ST /6 P ANE L S
" Standard Model 14 GUARANTEED GENUINE EBONITE

Standard Model l4l-
Perfect insulation. Insist upon PARAGON Panels properly

If your local draler is unable to
supply send to us for sample, /Jilﬂl‘dn}pp N

hichiselars Iotpercdlio/foruard ’,‘;’a’n‘;‘;" cartoned and sealed.  Also our special box of Ebonite strips
Of1ces anid, “2"6’.;‘ AT } e e Cuaranne of various sizes. Ask your dealer, but if any difficulty in
Bnr‘rﬁaghoa.m' er l_,ie ":nlhs obtaining supplies, write direct, giving dealer’s name, to

THE PARAGON RUBBER MANUFACTURING CO. LD,

g Eucron o
= SCULCOATES, HULL.

uﬂAEEB—v"i o

A full 21 inches high, and gives
s+ full size '’ results. The secretis
in the new cast in diaphragm, and
non-resonant horn. The ** Hearth-
side " will do your set permanent
good. Hear lt—to-day !

Price 35/-

Send Post Card for new calalogue.

General Radio Company Ltd., 235, Regent St., W.1.

II INVALUABLE TO THE EXPERIMENTER II

WIRELESS VALVE
e TRANSMITTERS

SEE IT TO-
v By W. James.
v

The Design and Operation
of Small Power Apparatus.

A
GooD

35/

This book deals thoroughly with the
design and operation of valve trans-
— : mitters. Written by a recognised
- authority who has had a wide experi-

2-VALVE LOUD SPEAKER SET ence in the design and construction

This set is complete with Mahogany Cabinet. “PU ”’ design of valve transmitting sets, it is essen-
panels, On and Off Switch for Batteries. To get London . .
or Daventry without changing Coils. Price with Marconi tially a book for the practical amateur
Dull Emitter Vaolves. Exide Accumulator, Ever Ready | .
H.T.Battery, - experimenter.

£9

Carr, 2/6.
SERVICE Deposit 19/3.
QUALITY =T monthly
PRICE EELTIEE
Log Card
and
Ulustrated Obtainable from Icading bookselleys or divect from
e the publishers :

PUGH’S WIRELESS, 95-101, Holloway Road, London, N.7. ILIFFE & SONS LIMITED, L
Dorset House, Tudor Street,London,E.C.4. A

A58 Mention of '* The Wireless World,” when writing to advertisers, will ensure prompt attention.

270 pages : 210 photographs anddiagrams.

Price 9/- net.
Post free 9/9.
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EFLE

(0“ SETTER REC EpnON

Manufactured
wunder license
“BURNDEKPT'’
Patens No. 163249

As near the perfect

“low-loss” coil it is
possible to manufacture.

The REFLEX Coil is entirely free from all capacity cansing
fittings and fulfils to a_great degree the requirements of the
ideal **low-loss’ coil. The special winding gives scientifically
proportioned air spaces as well as nigid structure whicl; 15
entirely self-supporting,

Uutil you actually put a Reflex Coil ou your set you can have
no idea of the vast improvement it makes, and when yon
consider the very low cost there is no reason why you shoull
put up with inditierent re. ¢ption for a moment.

The Reflex Coll {s made in 18 elzea from No. 23 at 81., coveriny
wavelengths from 100—250 metres, to No. 1.500 at 10/-, which covers
wavelengths from 6,000 to 18,000 meires. Also a speciat 5XX loading
coil for Crystal Sets at 1.64d

Trom all good dealers.
Ask also to arc the New Putent REFLEX CUIL PLUG Price 1/~ cuch.

REFLEX RADIO CO. LTD.

198 Lower Clapton Rd., London, E.5.  'Phone : Clissold 4852,

AL ALANLDALLLL

gagherd & €

‘/—,\?3-“ E5§ICH75AP. E','cf.i,', |
; e sol;iﬂ__; (F\ 7
accuracy, [BUPRECIBION ||
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Complete and Compact.
Beautifully finished and accurate to 1%,. For
measurement of all valve circuits and resist-
ances to 2 megohms. The voltmeteris almost
electrostatic, having a resistance of 3333
ohms per volt which is essential for Radio

research work. = - -

-~y
—

ZO=n=OmMAyCw

PRICES.

Moving Coil Instru-
nment, 120v, 6v, 3ma,
300my. da a0

Triple range Shunt box,
I2ma, 120ma, 6 am-
peres. .. .. .. 15/-
Tortable \Valnut case
if required . 10/6

Posteard will bring you
Complete Illustrated List.

C. PRATT & SONS LTD., PULFORD BROS. LTD,
North Parade - Bradford. Whitechapel - Liserpool

CAXTON 4-VALVE CABINET

Made for Editor of Wireless Magazine
for Set “*As good as money can buy"”
described in issue February, 1925.

Cash with Order. Fumed Oak £1 5 0
or Real Mahogany polished ... £114 0

With detachable recess fitted Base Board to mount 21 in. by 7 in. panel to slide out of Cabinet frent,
Extra 10/- with two beaded front doors totally enclosing fitted panel.
Cabinet overall length 221 ins. Width 8} ins, Height 9 ins.

Polished with the new enamel that gives a glass
hard surface that cannot be soiled or scratched.

SENT FREE.—Catalogue of standard Wireless Cabinets in various
sizes and woods.  Special Cabinets made to customer's orders.

PACKED AND DELIVERED FREE IN UK.
CAXTON WOOD TURNERY (0., Market Harborough

Wiréless COUPON
-~ WOorld for
“HIDDEN ADVT.” COMPETITION

This coupon is available untii Monday 10 a.m., Jan. 18th, 1926

Name of Advertiser. Page

I enter the above solution subject to the published

Wlease write ctearlyr

Addvess
13/1/26

Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable. A59



20 ADVERTISEMENTS. THE WIRELESS WORLD JANUARY I3TH, 19306,

— 7 EZWIRING e o ||
A = ,

! A WORD TO HOME CONSTRUCTORS:

~ Why worry

‘about working

Particulars of |
the EZI-WIRING |
g Series.

A Three Valve Portable
Receiver :

by Hugh S. Pocock. ‘

This receiver can be used in any

[ ] [ ]
situation with a temporary aerial or 1
e e Feame oo moeporate] "out circuits when
in the receiver itself. L |
No. 2. By HUGH 5. POCOCK
A Three Valve Receiver: A THREE VALVE The
by F. H, Haynes. b
All the B.B.(}?). Stations are within PORTAB LE
the range of this receiver when used
in conjunction with an outdoor | RECE.IVE.R -
aerial. Containing  a, . - g
No. 3 S wORKNG DRAWINGS, | .
i & CS.
A Two-Valve and Crystal wce e Serles
Reflex Receiver : 2/- e oty LN R Wt f

by W. James. i

This receiver will be cajable of l

¥ gives you complete working instructions,
giving loud speaker strength within .

a radius of thirty miles of a maia S detailed measurements and explanation of
.B.C. station, . .
No. 4 Each of the setsdescribed in theseries  the  components necessary for building
i . has been built and tested by a practi-
A Four-Valve Combina~ cal wireless expert. The beneit of  highly efficient sets at very moderate cost
tion Set: his knowledge and experience is passed ghly eincy 5 @ ery y
. by W. James. oaitohoy: .
Switches “are provided in this Price 2/~ net each volume. A four-coloured wiring diagram enables you to build
gﬁﬁ%ﬁxggz&g’& el By post 2/2z each. the set without any possibility of incorrect wiring.
A full lst f‘ vl;;la':’ ’oo;f- ’;’:ml;d'«;‘ con Obtainable from the Publishers of * The Wireless World.”
A etion swith - i
A be ILIFFE & SONS LIMITED, Dorset House, Tudor Street, London, E.C.4
W.W,60
AR S
: ot BOOKS BY

[ ' .
THE HOME The J o A. Flemmg e

CONSTRUCTORS M.A., D.Sc., F.R.S., M.LE.E, I
.
published from the offices o
| WIRELESS SETS H published [ro offices of
’ o Ome , - The Wireless World —
. Constructor's
~  EASY TO BUILD Dr. Fleming’s name is known all over the world. His
P9 books will take their place among the classics of wireless
literature. The following volumes are recommended
lre eSS to all who desire authoritative information upon
wireless matters, presented jin a singularly clear and
S attractive style.
etS Electrons, Electric Waves and Wireless
Telephony. A brilliantly written troatise on the
By F. H de"es. elementary prin-iples of wireless tclephony presented in a non-
techuical manner.
IN THIS book the author introduces some Price 7!6 net.  DPost {rce 8/-.

entirely original sets which will make a strong The Thermionic Valve & its Development
appeal to the home constructor, on account in Radio-Telegraphy and Telephony.

of the simplicity of construction and the fact A valuable book for all cnthusiastic amateurs,

that they have not previously been described . Price 15/~ net,  Post free 15/9.
elsewhere. The Wireless Telegraphist’s Pocket Book

EASY TO UNDERSTAND working draw- o ; "
ings are given, with practical circuit diagrams, of N Otesl’;icer;)fr:clgllai’oir}ge gglculatlons .

together with a sufficient explanation of the

underlying principles to obtain a thorough Fifty Years of }Electrm_ty : the Memories
understanding of the construction. of an Electrical Engineer. A comprehensive
. review of the chicf trimmphs of electricity during the last
Price 1/6 net. By Post 1/9. \ hatcentury, y g
Oblainable from all bookscllers or from . LricelS0 doct . Busthizecl0 o .
the Publishers of *“The Wireless World”: Obtainable from all leading booksellers or divect
ILIFFE & SONS LTD., Dorsct House, Tudor Street, from the publishers:
ORI (e ILIFFE & SONS LIMITED
Dorset House, Tudor Street
LONDON, E.C.4 w.W, 21
W, W. 11

A6Go Mention of ‘“ The Wireless World,”” when writing to advertisers, will ensure prompt atlention.
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NELSON MULTI

THREE FILAMENT /A0 WE e

TY?E A, PRICE 9’6
45 VOLTS. 045 AMPS, PER FILAMENT.
TYPE D.E.A. PRICE 15/-
2.6 VOLTS, U.18 AMPS. PER FILAMENT.
TYPE D.E.2 PRICE 15/.
1.8 to 2 VOLTS. 0.3% AMPS, PER IILAMENT.
TYPE D.E."08. PRICE 168
3 VOLTS. 0.08 AMPS. PER FILAMENT.

ALL VALVES ARE GUARANTEED,
NELSON MULTI

TRADE MARK .,

If uaable to obtain from your
deater, writc to the makers: —

Telegrams :

NELSON ELECTRIC CO.,LTD., MERTON PARK S.W.19

Valvenciso, Wimble, London.

ALL BRITISH.

The
Finest Valves
Made.

The Scissor Switch in the base of the Valve controls 3

flaments. With the switch closed, any one fllament can

be used, leavmg 2 in reserve. O;en the switch, placing 2

fllaments in paralle] and the Valve is at once s POWER
AMPLIFIER.

Each Valve fulfils the functions of H.F., Detector, L.F.,
or Power Amplifier.
POAEDEIEIENN S SENPREENSEESSrRERESADPENEOSRRESNEY

*Phone: 1Wimbledon 17

THE EVER POPULAR
FORMO SHROUDED
TRANSFORMER
THH famous Transdormer is

giving honest and faithful ser-
vice to an ever increasing number
of liste ners in every quarter of the
globe.

I1s fine performance and immunity
from breskdown is due to the
meticulous care taken in every
s!age of manufacture and equally
stringent.progressive and final test.

The Formo Transformer is an
outstanding example of British
enterprise  and  British  work-
manship.

Made in ratios of -1, 1-2, 1.3,
1-4, and |-5. Price 106

Other famous Formo Components. The Formo Perfection Transformer 21/ B

he Formo Denser—an ultia low-loss straight line wave-length Con-

denser—10/-; The Formo Micro-Vernier Recording Dial 7 '6; The Formo

Portable Aerial 7/6; The Formo Base Board Bracke:s 4. per Set.
Illestrated Liteiature on request.

COMPANY Manchester :
= Mr. ). B. LEVEE,
Crown Works, Cricklewood Lane, NW.2. 23, Hartley St,
'Phone: Hampstead 1787, Levenshulme.

——

PRI S RIS RIS NP P PP

‘The proof of the CONDIT

is in the circuit,’
says CLIXIE

“Qur posthag’s full tl\csc davs of enthusiastic
letters about NDIT,”  says 1E.

Enlhuuasn\s a (hlnu that many folk dlslrusl.
so ['m quoting a restrained one from Narlhumber-
tand which [ think is all the more convincing for
its very restraint,

*** Will you please send me anather 2/- worth of H.F.
Condit in a roll—it will save so much packing Jor so
small a quantity. 1| have just wired up a single valve
set with this Condit and find it a distinct improve-
ment on angthing I have used.”

“CONDIT is copper tape curled up into
the form of split tubing (= I6-qauge wire).
There you have the reasons for that ‘distinct
improvement "~~fwo_ highly pohshed conducting
surfaces and the minimum of capacitive metal.

“CLIXIE”

“Prove it on gour circuit.”

Finjers ord RADIO CONDIT
round - nose (P. Patd.)
pliers to bend The H.F. CONDUCTOR

CONDIT
please !

Per packet of six 2-ft. leng(hs - 2

Per coil of 12 ft. - - /-

Obtainable from all Wireless Dealers
or direct from the Patentees :

AUTOVEYORS LTD., 84, VICTORIA ST., LONDON, S.Ww.1

Internal 2-way Geared
COIL HOLDER.

With Knob & Dial-
ONE HIOLE FIXING,

This Holder is made
of best cbonite, with

micrometer  geared
adjustment, direct contact
soldering tags, guarantced

entirely free from any capacity.

Retail 5/6 post free

Wholesale enqutiries and agents wanted, from mauufacturers.

A. R. Patents Company, *4,5* Birmingham.

ddvertisements for ** The Wircless World ”* are only accepted from firms we believe to e thoroughly reliable.

For any circuit,
any set,
anywhere

Pracket for back-
of-panel 1nounting,
2d. cach extra.

S=EON

g

VALVE HOLDER

Gives perfect insulation, brass sockets almost
cntirely air-spaced, minimum capacity cffects.
One-hole fixing to base board, or above panel ;
casily inounted delow the panol

Comiplete with soldering tags and fixing bolt.

ATHOL ENGINEERING CO,

Cornet Street. Higher Broughton MANCHESTER,

AG1L
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES, |

THE CHARGE FOR ADVERTISEMENTS in these |
columns f8 :

12 words or less, 3/- and 3d. for every
additional word, e.g., 18 words, 4/6 ; 24 words, 6/-

Name and address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire *‘copy’' is repeated from the |
previous issue : 13 consecutive insertions, 5% : 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of ‘‘ The Wireless
World,”" Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry ; Guildhall Buildings,
Nhnvitg:rﬁon Street, Birmingham ; 199, Deansgate, Man-
chester.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue

unless accompanied by instructions to the contrary. Al | teries, 66 v., os. od.

advertisements in this section must be strictly prepaid.

Postal Orders and Cheques sent in payment for adver-
tisements should be made —z—go—
& SONS' Lid., and crossed _ = ——— tes,
being untraceable it lost in transit, should not be sent as
remittances,

All Jetters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issne in which it appeared.

The proprietors are not responsible for clerical or printers’

errors, although every care is taken to avoid mistakes,
NUMBERED ADDRESSES.

For the convenience of advertisers, letters may be
addressed to numbers at *“ The Wireless World "’ Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box oco, c¢/o “ The Wireless World.” Oaly the
number will appear in the advertisement. AH replies
should be addressed No. coo, ¢/o ** The Wireless World,"”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply lo Box No. advertisements are warned against sending
remiltance through the post except in registered envelopes ;
i all such cases the use of the Deposit System is recommended,
and the envelope showld be clearly arked “ Deposit
Departmens.”

W~ DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit S&stem. If the money be deposited with “ The
Wireless World,” both parties are advised of its receipt.

. The time allowed for decision is three days, during which
time, if the buyer decides not to retain the goods, they
must be returned to the sender. If a sale is effected we

payable to ILIFFE l
Treasury  Notes,

remit the amount to the seller, but, if not, we return the
amount to the depositor. Carriage is paid by the buyer,
but in the event of no sale, and snbject to there being no
different arrungement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £10, a deposit fee of 1/- is charged ; on
transactions over £10 and under /50, the fee is 2/6; over
£50, 5/-.  All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, =nd cheques and
money orders should be made payable to Ilifie & Sons
Limited,

tar; SALE OF HOME-CONSTRUCTED UNLICENSED

APPARATUS.

A New Service to onr Readers.

\We have made an arrangement with the Patentees
whereby readers who wish to dispose of a hoine-constructed
receiver not licensed under the patents made use of, caa
do so by means of the Deposit System referred to above.

The person desiring to sell, in sending us particulars for
his advertisement, will in every case make use of a Box
No., and should add to the price which he requires the
amount of royalty customarily paid by manufacturers, viz
in the case of Marconi Patents the amount should be
calculated at 12/6 per valve holder.

1 the purchaser is satistied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of royalties, which amount will be paid by

“The Wireless World " to the owners of the patents
concerned, and a certificate will be handed on to the
purchaser of the set. l

FOR SALE.
OOD Horns, with and without castings.
Hlustrated list.—Maddison, Manufac-
turer and Patentee of *‘ The Allwoodorn,” 2.,
Ronald’s Road, Highbury, N.;. (1347)
BRO\\’N'S Large Gramophone Attachment,
new, 63s.-—Smith, 8, Farringdon Avenue,
E.C.4. (1456)
A62

For Sale.—Contd.
miles loud-speaker range on the
Miracle z-valve set. 72s. 6d. plus
royalties. List free.—\World's Wircless Stores,
Wallington. (0008}
Y Test the Best.—(ienuine Triotron Dull
Emitters, 3 or 4 volt, .06 amp., 6s. od.;

40

power valve, 3 or 4 volt, .3 amp., 10s. 6d.
Fully guaranteed.  Post free.—Taylor, 153,
The Grove, Hammersmith. (1439)

UARANTEED TFested ¢ Croix ” Trans-

formers, ratio 3 to 1, 3 to 1, 7s. 6d. Dost
free.—Taylor, 135, The Grove, llammer-
smith. (1458)

Vx\L\'ES, dull emitters, 4 v., .00, 55. 9d.;
power, 4 v., .2, 6s. 6d.; Triotron, 2 v.,
.2, 58. od., 3-4 v., .06, 6s. od., TLT. bat-
> Post paid.—Pickering,
Rose Grove, Manchester, (1453)
AVE 10s. 1o 15s. in the £ by buying direct
from us.  All goods guaranteed.  Car-
riage paid. Guinea headphones 10s.; 6o-volt
[1.'T. batteries, ¢s.; flashlamp batteries, 23s.
per 100; 11T, battery containers, 63-volt,
3s. 6d. ; best condensers, 6s.; best quality LT
transformers, &. 6d.; latest push-pull trans-
formers, 12s. Od., worth double, guarantecd
no distortion whatever; 3-valve set, unit
system, £6; valves, 3.8-4 volts, det., amp. and
power, 3s.; 1.8-z volt, 4s.; D.E., 384
38, 6d.; power, D.E., 3.8-4, 6s. 6d.; loud-
speakers, 22s. 6d., 37s. 0d. ; our famous model,
28in. high, 14}in. horn, 6os., equal to any
costing L7 7s.  Cash willingly refunded if
not approved. \We are direct importers.
Dealers and sct makers supplied.—Radio Im-
port Co., 280, Shefticld Road, Chesterficld.
(1420)
URNDEPT Folding Frame Aerial, 23s.;
3 Weco valves, ¢ holders, 23s.; lgranic
Superhet complete, cabinet, ¢ valves, 3 oscilla-
tors, licensed, £35.—Cuthbertson, 50, Mayow
Road, Sydenham, London. (1457)
CO.\H‘I.E'I'E Transmitting Apparatus, with
1,200 volt generator, several receivers,
etc., will take first reasonable offer.—G. Tait,
137, Church Street, Chelsea, S.W.3.  (1462)

| FOR Sale, price £ 28, or ¢xchange for Motor

Cycle, or anything useful, a z-valve Radio
Instrument. Wireless sct guaranteed first-
class condition, including new H.T. and T..T.

batteries and new D.E.R. valves and loud-
speaker, aerial, ecte.—S. ]J. Grove, Avon
Bridge House, Evesham. (1460)

HARGING Set, 12 volt, 5 amp., for petrol,
complete, £'13 10s., photo.—T. Senior,
Cleckheaton. (1463)
ISTRIBUTING Sales Agents wanted all

over  country. Everything  wireless.
Stamped  envelope.—Garner, 31,  Little
Britain, E.C.1. (1467)

OR Sale.—Original Mark 111, converted
to g-valve set, £ 10, inclusive of valves

and coils.—Box 6438, WiRreLEss \WoORLD

Office. (1464)
MISCELLANEOUS.

ECOND-HAND  Apparatus  taken in

part-purchase of new ones. l.eading lines
supplied.—\Wharton, g, Victoria Street, West-

minster, (1412)
BOOKS.
NTERNATIONAL Radio Lexico in six

languages, including the International

Ianguage, with formulwe, tables, transmitting
stations, modern circuit dingrams.

5s.—Birk,

12, Kemerton Road, Beckenham. (1421)

PARTS & ACCESSORIES.

IRELESS  Accessories, Post  free

Dr. Nesper phones 11s., Telefunke

145., 60-voht hest quality high-tension batter
6s. 3d., dull emitters, 2 v., .06a, 6s. 6d., bes
flex, 12 yards 1s. 8¢.—Brown & Co., 333
St. Leonards Road, Poplar, E.14. (1454

PATENTS.
ATENTS and Designs Acts, 1907 and 191¢
The propricior of British Patents N
148380, 174004, and 174312 is prepared to se
the patents to British manufacturers.  Th
inventions relate generally 1o electric high
frequency signalling systems, and particularl
to carrier-wave systems of wireless telegraph
and telephony.—Address: B, W, & T., 112

Hatton Garden, london, E.C.1. (1461
PATENT AGENTS.

‘V BRYSON, B.Sc., Chartered Paten

¢ Agent, 29, Southampton Buildings

W.C.2. 'T’hone: Holborn 672. (1297

ATENTS and Trade Marks Obtained.-

H. T. P, Gee, Patent Agent, Membe

R.5.G.B., AM.LR.E,, 51-52, Chancery Lanc
Tondon, W.C.2. ’'Phone: llolborn r1325.

(0001
ATEXNTS, Trade JMarks — Invention
Advice, Handhook, and Consultation

free.——B. T. King, Registered Patent Agen
1464, Queen Victoria Street, London, E.C.y4.

(o00:
REPAIRS.
I_IEADPIIONE Repairs. — Rewound, r¢

magnetised, and adjusted, lowest pricc

quoted on receipt of telephones.  Delivery
days.—The Varley Magnet Co., l.ondor
S.E8. (0003

RANSFORMER Repairs. ~— Rewound t
original efficiency and guaranteed 1

months  4s., post free. Phones 3s. 64, Trad

supplied.—Transform, 7oa, l.ongley Roac

Tooting. (o011
WANTED.

ANTED.—OId Serap Platinum, £18 oz

gold and silver jewellery, cash return.-
Pooley, 4, Kentish Town Road, N.AV.1,

(146

CRAP Lbonite and Turnings, net cash.-

Ward, 18, Chertsey Road, Chiswick, W,

(146t

PATENTS, DESIGNS axp TRADE MARKS,

J. S. Withers &° Spooner.

(CBARTERED PATENT AoENTS,

EtarLe Housk,
01 & 52, CuaRCERY LAve,
Leowpoy, W.Q.

‘Grams :— TMPROVABLY,
Hovs., Loxnoy,
7 hon. :—480 HoLsory

Rockwoob SPINTITEWRENCHES

tDEAL FOR THE RADIO CONSTRUCTOR

Write for Pamphlet W.W.
Rockwooep C2 LTP .
) 147 Queen Victoria St, LONDON,
Mention of ' The Wireless World,"” when writing to advertisers, will ensure prompt altention.

i
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fReduction in Price

“MAYWOOD

L.T. SUPPLY UNIT. '

Work your set direct from the mains.
Better, Easier and Cheaper to run
than accumulators.
Perfectly Safe—Absolutely Reliable.

o
td

A 2 22 28 S 22 33 22 B4 T2 YL UL W W W W WY W e

5

lowv-loss
condensers

Constructors! For your D.X,
work plump for Ericsson
Tested Condensers, They're l
the last word in accuracy.
Losses are kept dowm to
zero. Btont vanesaccurately
apaced — engineer - built all
through. They pnill their
weight in Jong-distance work.
Templats esnpplied.
Ebonite end plates.

Write for lists to-day.
The BRITISH L.M. ERICSSOR

‘c0510/8 Mig. Co. Ltd.,

‘oor 12/8 6773 Kiw:;.v. Loadon,

Lot 2 2 22
>

and enjoy the best possible
results. You can buy all
the “Energo’’ master
components from any good Dealer and

Prices: each one is guarantced for 12 months,

oA B 8 Fo 2 2 oL O

7
4

TESTED

ALWAYS READY FOR USE. CONDENSERS
Just plug into the lamp socket or wall plug
and you have a continuous H.T. and L T.
Supply entirely free from ‘‘ hum and ripple."

Reduced price of L.T. UNIT, £5.10.0

The MAYWOOD UNIT can also be obtained for
H.T. Supply.  Model 7.. £5.15.0.

H.T. & L.T. w 79..510.10,0.
[ Purther particulars may br had from your Radio Dealer, or from ELECTRADIX RADIOS

the Manufacturers i~ Have ovened a large City Showroom at 218, UPPER
THE MAYWOOD ENGINEERI G& THAMES STREET, E.C.4, and are selling an enormous The Orphean.
ELECTRICAL MFG. CO., LTD., stock of Radio and  Llectrical Goods of the A Shrouded L., Transformer of unique design,

the ‘*Orpbean ” gives remarkably distortionless
reproduction throughout the complete range of
audible frcquencies. Combining purity of tone
with reliability and extreme mechanical strength
it should Le in every experiinenter's and music
lover’s re.eiver. ‘That it is used by a number
of leading recciver manufacturers is additional
proof of its superiority.

Ratio 1-3, 19,6. Katio 1-5, 21/=, Other
Ratins, 21/-.  Open Type, 15'-,

At Rt L=t Western Electric, at bargain prices. Send 4d. for
B LI G illustrated catalogue andgprice list. The Stores at
9, Colonial Avenue, Minories, contain tons of goods
at sacrifice prices to save removal. Callers only.
Telephcne Avenue 4166.

NEW WESTELN ELECTRIC LOUD SPEAKERS.
Complete with Cord in Makers’ Sealed Carton, 20/-.
=5 Cheaver than elsewhere.

PRI PROMPT REPAIRS | 4,000 chms . 226; 2,000 ohms .. £0/-;

70 ohms .. 17/6.
e S g “THE CATALOGUE THAT SAVES

. | YOU POUNDS.*’
Rewound to any Resistance, Remagnet- Its scope ranges from a ss. pair of
ised and made equal to new.  Prices :

B British Headphones or a r2fo milli-
Guoted on receipt of Instruments. ammeter to a 30,000 volt Generator,

('I.TKUBLOE PLACE MEWS, SOUTE KENSINGTON, 8 W.7 highest grade—NMarconi, Siemens, Sullivan, Brown,

<
(d

2 o oo P2 2 8 W2 U2 VP UL W2 VR VR CSE Y U2 L W2 WL W2 2 7 ST WS NP WL W W WL e
o A 24 4=

TRapr wr*” First Class Workmanship only. and covers all requirements.
BT::,ZO::::‘RS THE VARLEY MAGNET CO,, 1f you cannot call and inspect goods
wooLwicH 883 WOOLWICH, S.E.18, in our showrooms between 9 a.m. and

6p.m. it will pay you to send 4d.
for our cataiogue at once. Goods
promptly despatched all over the world.

ELECTRADIX RADIOS
S 2y 218 Uppexé 'Il‘hgﬂlesA St., Ipxéd:n, E.C4;

, 48/, 7 o ) 9, Colonial Avenue, E.1.
W,][%M.WW *Phones : Cily 191, » =~ Avenue 4166,
: Wﬁﬁ"gf | Address all Post Orders to City Showroom:

l 218 Upper Thames Street, E.C.4,

2 23 24 Vi 1

‘Energo " H.F, Transformers
Wound withslik-covered wire.

t ical difficulties by simple analogies.
Price 9d By Post 11d
From ILIFFE & SONS LIMITED

Dorses House, Tudor Street, London, E.C.¢
and lcading booksellers. w.w, Ig

Telephone : Clerkenwell 7360.

b Send for illustrated list of our many
MONEY RETURNED [¥ NOT SATISFIED products. Of all dealers. If you cannot
obtain send direct.

WIAPAP TN L X VPN \

Advertisements for ** The Wireless World ”* are only accepted from firms we belicve to be thoroughly reliable. A63

Obtafnadle cnly from?
ACCUMULATORS ELITE, 31, Waterhouse 8t, HALIFAX
Trade Bopplied. Telophons: 1304,

In Beantital Polished l.hhonunybr Oak—  j= The moat auructlv: ‘nndk('ﬂl- S
& SENT ON APPROVAL. De LuxeModels cient ‘curn‘pgnelll‘thon:ﬁ?’ ind.
c_r;\‘t:]los’ b:.og:xl" c(cl..sh:m 2"”")::1’)% l tee s;e::x:;re'\cx::w pxil:nu-r\S o N
abinets from 1/6. Any size B b Ay,
TO ORDER. Declgny and Lists Froo, | S5 “Energo " Tuning Coils,  No. Warclength  Pries,
Estimates per Retnrn Post. Panels and <3= | Ebonite Shielded in Metres, Ny
A TLISEO T, Specially detigned‘ Tow- 1 1‘:’0' 450 3,9 ’
Send toaetual Makers : Pickott Brothers, Members ‘ capacity colle, they add 3 01000 43 B
B.B.C. (W.W.) Cabinet Works, Bexley-heath, ( selectivity and distutce ‘: :00:‘2600 HH '
e s e o 3 16003000 48 VA
— |H.T. Accumulators— Lo W o e I
2P
) . . b 52 g’/g .l_,gg g,g “Energo " Battery Switch, \‘\
33 - 250 7/8 For perfect battery control—
60 VOlts 3 6 ' 50 :’3 300 slf. H.T. or L.T.L%ust sge_;r S
= : 75 4/8 400 8/6 it on your L.T. or H. Q
Your First Steps : 3 A'Ctuﬂl Amp_hour [ 100 56 500 9. jerminal. 13, \(
.
. | b
. 4
in W 7ireless H o . A : ) a PRODUCTS,
H ’ { LIMITED, °
. . |
. uli 1 8t James’s
By HUGH S. POCOCK : 1H g Street, E.C.1
Editor of " The Wircless World " . 3
A most helpfullittle book for those who are : R Telegrams :
aning to study wireless, It explains H “ Energotrad, Smith, London," Q
b
: ¢
.
o
.
.
-
.
2 \g
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Transmitting and Receiving Apparatus.
Pancake Filters.

Inductances. UA e

Panels
Chokes. anraved.
& Co., Ltd.

Condensers  vale Road, Oatiands Park, Weybridze LOW Loss
of all kinds. Weybridge 861. Coils. Short Wave Receiver,

“ALAN" Short Wave, Low Loss ¢ oils.

Reviewed in *‘The Wireless World,” Dev. S50th.
« Closed Circuit, Wave Length.

& d.

J P .
Nos3&s- 3 & 00025 in Par. % A%
w15 - - 43 Ample Strength.  Buper Efficiency.

% 20 38 BmartAppearance, Why make your ound
v ’-’i 5 @ Ylugand socket spaced. Btan. or 2 ins,
LIS Single holdera to suit, Is. 9.

30 - - 5 g Approval against Cash.

»
Setof 7 - - 29 Retail orders post paid.
A, B, CALLINGHAM & CO., 107, Hartham Rd., Isleworth, Middx.

ALVES Repaired Quick

Lot owr valve making plsnt repaic your Lroken
orburnt «ut valves effician:iy & promptly (most
makes). Guaranieed rame 48 Dew. Bright
emitters /s “D.E's” # and 3v types). 76,
Power Valves slightly mor, see list,
| RADIONS Ltd., Bollington,
Nr. MACCLESFIELD, Chees.

The Varley Bl Duplex
Anode Resistance.

There is a best in every field, and where Re-
sistance Capaclty is concerned, the Varley
unit has sought and found that "standard.
A little dearer perhaps, but what a great
deall1 bﬁtte{r It is ll.he %nly resxstancehwound | La vlvorepairi ¢ firm in
with the finest quality bare wire, with turns TErst paLr
silk separated ‘cl)n tl}; Varley Bi-Duplex Cotrks LATD £
Principle, giving absolute constancy and —
p%rfctctd %)ne andhremaxm(vilg eutirely un-
affected by atmospheric conditions,
The Varley Magnet Co. hold many ycab ’S CAN BE SAVED
reputation for intricate coil winding—and this if you can charge your batteries at
is a coil winding job. home. It’s no trouble. Before
Complete with Clipsand base .. .. "¢ [G adopting any system of charging write for our
bouk which explains all mcthods.” Write to-day.
60,000, fo,000 and 100,000 ohims.

o ‘ The CARPAX coMPANY, LTD., ll| FILAMENT RESISTANCES
312, Deansgate, MANCHESTER. ON B AELITE MOULDINGS

_ 7 ohms - - 2/3
WIRELESS CABINETS pows = =2 2
A roest s ion [ FINSTON MANUFACTURING CO. LTD.

balf cost price to clear. 45, HORSEFERRY ROAD, LONDON, S.W.
Special list on receipt of postcard VICTORIA 1644

Constant always

from— ¢
Oliver Pell Control Ltd. AN ] BRITISH MADE 38
Woolwich, S.E.18. ' CERTS, Lﬁg. %,O&ﬁxjwn St., = |

H ANDBO OKS t There are handbooks for every phase of | men with years of wireless experience to

e wireless! Recadthem! Youwill findthey | their credit. Send for a complete list
will make your hobby moreinteresting and | to-day. It includes books for the home
you will get better results from your set. constructor, the enthusiastic amateur and
The books published from the offices of | the research worker—make your choice
Published from ithe offices of * The Wircless World '’ are written by | among them! .

« THE WIRELESS WORLD ” ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4.

W.W.23,

464 Mention of “ The Wireless World,’: when writing to advertisers, will ensure prompt altention
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'Phone ;
Central 7712
. (8 lines).

“The Wireless Trader”

YEAR BOOK & DIARY

IS NOW READY.

ORDERS ARE BEING EXECUTED IN STRICT ROTATION.

i Every Trader should secure one of these invaluable reference books to the
&x Wireless Industry, which include the following comprehensive sections:—

i LIST OF TRADE & PROFESSIONAL ADDRESSES. BROADCASTING & TRADE

BUYERS’ GUIDE TO GOODS SUPPLIED. INFORMATION.

N.
LIST OF PROPRIETARY NAMES. TECHNICAL DATA,
LIST OF TERRITORIAL FACTORS. GENERAL INFORMATION.

Proprietors:

THE TRADER PUBLISHING Co., Ltd., 139/140, Fleet St., London, E.C4.

B OO COTOTTOTOOT T OO OTOOOTODIO
5 6 POST (3/6 to Subscribers to)
FREE ““The Wireless Trader”’

(Overseas 7/6) (Overseas 5/6)
A AR

Secure your copy to-day!

SOOOOTE

(S S PSSO UNEOIRNNNE OIS OT NP ININES N IR NI NEEIEREEEE S N EER NN AR NN N NGOG EU R R AR AP RRRRRAR RS oS This bOOk ShOUId be SPEESEIRRRANESS
your wireless guide
THE and companion
: throughout the next

twelve months.

e

==& ———
/ | [ZA THE (1+)
FOR AMATEURS AND EXPERIMENTERS WIRELESS

1926 ANNUAL

FOR AMATEURS

A volume ot particular interest to every wireless enthusiast, & EXPERIMENTERS
containing amongst a mass of other features the following 19

special items: H 26

CALL SIGNS of ALL AMATEUR TRANSMITTING STATIONS H ‘

in Great Britain, France, Holland, Germany, Sweden, Finland, 4‘

Italy, Spain, South Africa, India, Australia, New Zealand, and
South America: REGULAR TRANSMISSIONS (Morse and
telephony): RECEIVER CIRCUITS (16 pages of diagrams and
notes) : GLOSSARY OF TECHNICAL TERMS: CLASSIFIED
DIRECTORY OF MANUFACTURERS : VALVE DATA, USEFUL
TABLES, FORMULZ and INFORMATION on all subjects of i
interest to AMATEURS :

PRICE 2/6 net. BY POST 2/8}

Obtainable from all booksellers or divect from the offices of
«“TheWireless World,” Dorset House, Tudor St.,London,E.C 4 -

am UM EE AR S anaa e s aaan g ot daEadsEte0iNIeeNeNaNINNItIANENANNNANERACEENEUS AR NNNUB S e, ; ereless

LONDON e
L ——————————] i —=~World 1LEFFE & SONS (TD | )

Advertisements for ** The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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Suitable for Ist and 2nd Stages.

INTERVALVE
TRANSFORMER

TYPE AF3

If the Cinema projector magnified
objects in the foreground very little, those in

the middle distance very much and those in the
background much less, the result would be a caricature.

Amplification by valve and transformer corresponds with magniﬁcation by the lantern projcctor, and all notes
must be amplified equally or the result will be noise—a caricature of music.

Compare the nearly perfect amplification Curve No. I of the FERRANTI AF.3 Transformer with curves
Nos. 11 and III of much advertised Transformers of other makes.

Write for Leaflet Wa401 and state the name of your dealer.
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. / 60 VOLTS ON| PLATE
2 B, ~ | 43 VOLTS &Rj0 BAS
a | ON SECONDARY
50 00 300 500 1000 2000 4000 000 L.EZ
FREQUENCY PER  SECOND |
MUSICAL FOREGROUND MUSICAL MIDDLE DISTANCE MUSICAL BACKGROUND
FUNDAMENTAL  RANGE OF SPEECH & FUNDAMENTAL ~ RANGE OF  SINGING , INSTRUMENTS CHIEFLY OVERTONES OF SPEECH,
MANY  INSTRUMENTS & OVERTOMCS OF LOWER WNSTRUMENTAL NOTES SINGING & INSTRUMENTS

FERRANTI LIMITED HOLLINWOOD, LANCASHIRE

Printed for the Publisters, Iirre X Sons Lto., Dorset House, Tudor Str-ct, London, 15.C.4, by The Cornwall Press Ltd., Paris Garden, Stamlord Street, London, S.E.1.

Colonial and Foreign Agenta:

Uxiten 8taTEs—The Tnternational News Co., 83-85, Duane Street, New York, Fraxce—W. H. 8with & Son, 248, Rue Rivali, Paris; Huachette et (‘ie, Rue Réaumur, Iaris.
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IGRANIC “ E " Type
Audio Frequency Transformers
(Pat. No. 205013.)

(Regd. Nos. 697459 and 2013(8.)

Igranic *“E " Type Audio Frequency
Shrouded Transformers possess a
higk amplification factor whch is
constant cver a very wide range
of audble frequencics, They are
absolutely free from distortion and
from parasitic noiscs which are so
detzimental to faithful reproduction,

Ratio 1 :5 (First Stage) .. 21/

Ratio 1:3 (Socond and sub<equent
stages) 19’8

IGRANIC Variometer B or BL Types
(Pat. No. 235654.)

An entirely ncw princ ple of Vario'neter design has
been evelved, inasmuch as the windings are made
self-supporting without the aid of moulded insula-
tion supports, and ‘o ail inteuts and purpuses may
be said to be wound >n air,

This coustruction results in a Variometer which
is extrenely cfficicait and will be welcomed by
those who are locking fpr somcthing better in
Variometer design.,

Type BL, 700 to 2400 mctres

Frice 18/~
» B, 286 to 650 Dictres 128

”»

1 3
T

iy

)
s

IGRANIC Honeycomb Duolateral Coils
(De Ferest Pat. No. 141344.)

The Bnest material i8 ased in the manufacture of these coil®
and each coil is carefully tested en actual signals I)rln)
being went out. They are wade in nincteen diflerent
providing a wave-| lvnu'h nnu 01 uppm\mmlel) NIII
metres, cach size
dent npon the cap
with it.

Prices from /3 to 13/6, accor ling to size.

gt -
city of lhv cun.lvnsel udsed in asse unnu'x

w’ll build a better set

you use these five
RADIO

"EVICES

IGRANXC Vernler
Balancing
Condenser

livgd. Desjzn No. 786677

(Patent
applied for.)

comlrnner i

IGRANIC
Micro Condenser
Reaa, Design No, 746677,

(Patent applied for.)

‘This  instrument is
particularly saluable
for  extremely fine
tuning when used in
conjunction with an
ordinary  variable gy ceeillato
condenser, amnd  i8 cuits which
also wuitable for any tunecd <imn l~

olher  purpose  iIn taneonsi y by
whi'v:h a m tely means of o duat
variable  cap. variable coun-

Tequired,

ic Micre Condenser hac 2 maximum eapacity of
imately “000us mtd, aod  an  exceedingly  vmall
nrnimum capacity,

Ser, It con-
s of two tixed
vanes which in ust should 1o conmected to the fixed
dons of the dual odencer,
single mevable vine which may be r1otated ovel
viter fur hadaneing the two cirenits, thus bringt
into perfect resonauee with ewch other,

Serew type terminals and  salderime  tags  fucilitate con-
nectionys, and single hole tixing i provided foe

the
Screw type terminals and soldering lags are provided. them

Ningle hole fixing i3 proviled for,

Completle with atiractive Knoly .. cach 5'6

. . Coguplets with atteactive Kialy cach 56
IGRANIC RADIO DEVICES include :
Honeycomb Duolateral Coils, Variable Condensers, Fixed Condensers, Filament

Rhcostats, Intervalve Transformers. Variable Grid-leaks, Variometers, Vario-couplers,
Coil Holders, Potentiometers, Combined Instruments, Vernier Tuning Devices, Anti-
Alicrophonic Valve Holders, Stand-Off Insulators, Switches, Knobs & Dials, etc., etc.
Also the Igranic Supersonic-Heterodyvne Receiver Outht. AN carry the IGRANIC
guarantee.

Write for List Ul157.

IGRANIC ELECTRIC Co., Ltd.,

Exclusive Manufacturing Licensees of PACENT Radio Essentials,

149, Queen Victoria Street, London. Works : BEDFORD,
Branehes : BIRMINGHAM, BRISTOL, CARDIFF, GLASGOV, LEEDS, MANCHESTER, NEWCASTLE.

- Adavestisements for ' The Wireless World ™'

are only accepted from firms we believe to be thoroughly reliable. Al
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 The

supreme

Byrndept

and why You should buy it.

Y
SIR CHARLES HIGHAM

r

WHEN Burndept Wireless Ltd. asked
me to advertise their sets, I said ** Send
one to my home to try.” They did. To
say | was surprised is putting it mildly.

never even thought such perfect
reception possible.

I have heard wireless receiving sets in
America and in this country, but the
Burndept is so far ahead of any other set
that comparison is odious.

If you own a Burndept, you know that
all I say is true. If you don’t, buy one.
You will never regret it.

They know their business, do this
Company, and I'm jolly glad to tell you
so under my own name. My dealer
listens in on a Burndept, too, and he bears
out all I sayv. Ask your dealer. [ am
satisfied with his answer, as you will be
with a Burndept set. There is a Burndept
Set at the price you want to pay. Buy
Burndept Valves, they are also guaranteed.

TR
o 1‘—"\.

BURNDEPT

WIRELESS LIMITED C.F.H.2

PRICE,

compfete and ready
for use.
D.C. Unit £3 100
A.C.Unit 8 00
Royaityon A. C.
Unit 12/6

LTI T TR RTRTTITRY
The

Tudoradio

aainsg
Wnit —

for D.C. or A.C. Mains
(from 100 - 250 Volts)

If your H.T. battery
or accumulator is a
constant source of
trouble to you, then
write to us.

The Tudoradio mains Wit costs less and is
much smaller than a good H.T. accumulator and has
none of its faults, and requires no maintenance.
Owing to the extreme smoothuess and constancy of
supply the volume and tone from your set ust be
improved.
Absolutely safe — fully guaranteed.

Money refunded :t you are not satisfied.

The Tudoradio Co., L.,
Tudor Works, Park Royal, N.W.10.

"Phone: Wembley 41,

LT LT T A T ERTAR

bﬁ New_ Fixed Co';zdéns;e}f

“Heat proof — Accurale:

Fixed condensers are important units in a radio receiver ard
should be carefull+ chosen for sustiined accuracy. A poorly
ma'e fixed condenser varies with every t-mperature and
humidity change, and directly affects the efficient working
of vour set.

Sangamo Fixed Condensers are guaranteed to be accurate
under all conditions Neither the intense heat of soldering or
the rain-soaked atmosphere will ‘mpair the accuracy of these
condensers. M de of smooth brown bakelite in ail standard
sizes and supplied with or without grid leak clips. Ask to see
one at your usual supplier.

Ui

TRADE INQUIRIES INVITED.
THE BRITISH SANGAMO Co., Ltd,,

SANGAMO | Ponders End, Middlesex.

dccurate
i Radio Parts /

a2 Montion of ** The Wireless World,” when writing to advertisers. will enswie prompt altention. 17
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Oﬁf?,mar
There is a decided  They always get on well together. lIt's
affinity, a quite definite lk h l f l Al
link between cach E diswan IKe that ln'every arge Tramily. ways
Receiwing valoc nnd — two that will work—or play—better with
Ediswan  Power valve. h h il bod Is
The Receiving valves arz one ano.her than wu 1' any .O Yy e}e-
supslied either H.F. or  Every Ediswan valve has its family affinity.
L.f, and the best Power | give" gODd
valve to use is shown L & \
n the taMle opposite. service In any The Val: es to use.
5 - Accumulator
Condi[.lons - [he Rcccn‘mg. Bﬁl:‘cl:l_u a‘loollos', ; _;P‘Lw"'
best service AR 6 pYs
when it is em- ﬁg%g: 3 £V8
2 loyed with its
¢ / P —~ Floy iR With these groups and Ediswan H.T. and
%/ J/)?{’J 050 L.T. Accumulators the id‘ea[ is altained.
7 3
; gﬁ THE EDISON SWAN ELECTRIC CO L,
%\ 123.5, Queen Victoria Streer, London, E.C.A4.
; \
f X! f ) @ (] i
<« EDISWAN
s § | \ 7
: L/L“@ Y VL—Rl S
, VAIVES
JA A TS )
Will improve
ARY Ser
Ediswan
Valves
are
entirely
British
made.
612-96
7 Advertisements for *“ The Wireless WWorld " are only accepted trom firms we behieve fo be ‘t'h(.lroug}zly reliable. A3
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— 5 E = = = e — —

SCIENTIFIC WINDING

The illustration shows a Gambrell C Coil with side cheek removed. |
Note the air-space which in coils for higher trequencies is consider-
ably increased. This exceptional air-spacing which is carried out A‘I

between turns as well as layers means
MAXIMUM EFFICIENCY.

| GA(%%EE}‘L | Ncurei;l Size 1[ GACMO%EE.LL i Ncarei:\t Size

Size Price | Ordinary Coils. ~S—i_z;— ’ _p—m: ' Ordinary Coils.

a2 | 59 18 | E 89 150

a 5/9 % E 9'8 200

A 5/9 30 | F | 103 300 |

Bl 6/- 40 G 12.- 500 I
| B 6/ 50 | H | 14- 750

C 6/9 7 1 | 16 1,000

D 8- 100 | 19,.- 1,500

Gambrell Coils and the f
Transadapta mean 39%
better H.F. Amplification.

‘ ARE YOU INTERESTED in Wavemeters,
| H.F. or L.F. Amplification, Special Tapped
i Coils or other apparatus? If so, kindly
forward your inquiries.

*“ The Sign of Efficiency.”

Write for particulars.

GAMBRELL BROS. LIMITED, 76, Victoria Street, London, SSW.1. |
‘.

W= .7 -7 S S = = === — . =

EW LAMPLUGH

The
Wirgless  COUPON | | == sxanes 2
=i~ WOrld for —: CONDENSER
“HIDDEN ADVT.” COMPETITION ey
Clae Name of Advertiser. Page :

\
\

\
A
\

N
\
\

A\
\
W\

i
\\

QN
N

N
8

TYPE
C.A 1.

With
LAMPLUGH
Grip-dial,
Minimum
capacity

1 enter the above solution subjcct to the published

Produced in response to numerous
requests for a cheaper condenser having
the same electrical qualities as the
De Luxe model.

B)
Wleas: wrile civarton Micro-Micro

Farads.
If your dealer cannot supply we can,
Address — H Send for list.
20/1/26 S. A. LAMPLUGH, Ltd., King’s Road, Tyseley, BIRMINGHAM.

A4 Mention of ““ The Wireless World,” when writing to adverlisers, will ensure prompt allention., 23
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Do you burn o
Money?

OU DO—every time you inadvertent'y S

try to put a valva into its holdec the T~ S

wrong way round. An accident that ?
can easily happen, it can be permanently
prevented by using the Dubilier Dubresc.n,

You just insert it in one of the H.T. leads,
and it acts as a fpermanent safeguard against
a sudden rush of H.T. cutrent.

The Dubrescon is not a fuse, but a perman-
ent vilve protector, and it only ¢o ts 6/-,
It does not interfere in any way with the
Passage of the H.F. currents.

Buy one to-day and make sure!

The Dubilier Condenser Co. 1925) Ltd.
also manufacture Fixed Mic Condense-s,
Variable Air Co *densers, Anod ' Re istanc-s,
Grid Le-ks, the Ducon Aerial Adaptor, th>
Mansbridge Variometer and the Minicap
Switch. The Company are also sole con- L4
cessionaites for the Products of the Muns.
bridge Condenser Coy , Ltd,

Specify Dubilier

The Dubiliey Dubrescon

8ilig
oV )
alve Prolector
vt 6/- ' RECISTERED S 194 TRADE MARK
DCONDENSER CO(1925) L'I’DR
J E ¥ v N T AcTON, W.3. “TELEPHONE:® CHISWICK 27241.2.8.
ADVERVISEMENT OF THE I'UBILIER CONDENSER CO. (1925) LTD., BUCON WORKS, VICTORIA ROAD. NORT! ¢ i

11 Advertisements for *“ The Wireless World *’ are only accepted Jrom firms we believe to be thoroughly reliable. A5



6 ADVERTISEMENTS. THE WIRELESS WORLD JANUARY 20TH, 1926.

[ 5 —_— Ep——

‘THE JOY OF THE GENUINE EXPERIMENTER'

THE RADIO .
EXPERMENTERS || The Radio
=== | EXPERIMENTER’S

Handbook

in two Volumes
By Philip R. Coursey, B.Sc., F.Inst.P.
The true pleasure of the genuine wireless experi-

menter is found in designing and building a set
which will fulfil his own particular requirements.

THE RADIO
| EXPERIMENTERS

These two volumes furnish all the information
necessary: they cxplain the principles of wireless
telegraphy, and constitute a reliable guide to working
practice.  Get your copy to-day! Second edition,
revised and brought right up to date, now on sale.

Price 3/6 net, per volume. By post, 3/10 each.

PUBL o

THi

PRES HANDBOOK
8Y PHILIP R, COURSEY

m:} Part One dcals with the Part Two is devoted to datla
—y General Principles uaderlyiog and actual  quantitative
the design of radio receiving desigu.
equipment.
PUBLISHED 8Y 2w . . ) .
THE WIRELESS HINRIETTA STREET Obtainable from the Publishers of ** The Wireless World.”
PRESS-LTD LONDON.WC 2 w.W.5
"8t + ) « \ . ge + ~ g
each ILIFFE & SONS LTD.. Dorser House, Tudor Street. London, E.C.4
volume,
—— ~
) ‘ BOOKS BY
L ]
| J. A. Fleming |-———
[ M.A., D.Sc., F.R.S.,, M.LE.E,,
' published from the offices of
[ “The Wireless World "’ _.
|
[ \ 1 Dr. Fleming's name is known all over the world. His

books will take their place among the classics of wireless

literature. The following volumes are recommended
‘ to all who desire authoritative information upon
wireless matters, presented in a singularly clear and
| attractive style.

“EXPERIMENTAL WIRELESS " is a monthly | Electrons, Electric Waves and Wireless

publication devoted to the interests of all keen Telephony. A brilliantly written treatise on the
radio ‘enthusiasts, advanced amateur workers l elementary prin iples of wireless telephony presented in a nou-

ﬁe Journal of Radio Research ad Progress

and experimenters, and professional wireless | te.lnical manner.
engineers. It contains authoritative technical Price 7/6 net.  Post frec 8/-.
and scientific information relating to every The Thermionic Valve & its Development
aspect of wireless experiment and research. in Radio-Telegraphy and Telephony.
& 1 enthusiastic ateurs.
The following articles in the JANUARY ISSUE A vl o 8l met. " Dot frec 15.9:

will appeal to readers of ‘‘ The Wireless World" : 0 o
The Wireless Telegraphist’s Pocket Book

‘“The Performance of Amplifiers,” of Notes, Formulze and Calculations.
by H. A. Thomas, M.Sc. Price 9/- net.  Post free 9/5.

;E?{‘,’ e;{i";f,';:;fg L HD S R 025 Fifty Years of Electricity : the Memories
“ySh(‘)rt‘ Waves for Lon ¢ Ranges,” of an Electrical Engineer. A comprchensive
’ iew of ief triumphs of electrivity during the I

by Capt. W. G. H. Miles, R.M. ) o G Lty SR
¢ Rectifiers for High Tension Supply,”’ Price 30/- net.  Post frec 30/9.

by R. Mines, B.Sc. Obtainable from all leading bookscllers or direct
from the publishers :

] ; otioai — | ILIFFE & SONS LIMITED

Monthly ls._. Post Free 1s. 3d. : Subscription, 15s. per ann, Dorset House, Tudor Street

"\ I'ublishers : |LIFFE & SON8 L1D., Dorset House, Tudor Street. London, E.C.6_g” LONDON, E.C.4 W.W. 3y
w.w.2

A6 Mention of " The Wireless World,” when writing to advertisers, will ensure prompt attention. 27
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The SUPREME Detector !

Designed specially for master de-
tection. Gives you strong signals
and helps weak long distance
reception.

Mullard Double
White Ring Valves

Type D.3 for 2-volt accumu-~

lator - - - - 14/-
Type D.06 for 2 or 3 dry cells
or 4-volt accumulator - 16/6

GET ONE FROM YOUR DEALER.

THE-MASTER -VALVE

I 2 T T T T T T T 7 A LI HL TS LARALILI L1177
ADVT~THE MULLARD WIRELESS SERVICE CO., LTD., BALHAM. LONDON, S.W.12.

Advertisements for *“ The Wireless Warld "' are cnly accepted from firms we believe to be thoroughly reliable,

A7
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High insulation between trimary
and secondary prevents leakage and
ensures maximum amplification.

Primary of high inductance provides
even amplification over the main
range of aadio-frequencies.

RS

SN

The whole is contained in a drawn
metal  case, providing adequate
shielding,

Connections conveniently made to
slotted terminals,

AN
$

Tk

RATIO 470! D.E.S. VALVE RATIO 2701 R.5.V.VALVE
A 140 VOLT HIGH TENSION 80 VOLT HIGH TENSION
45 GRID BIAS O GRID BIAS
z |-+ |
| | |

o f

<« 1] t_‘Y_._A = S B RS

g *1 1| | 1 f{

_—‘30 I ,_.i =1 |

o =1 1 ju =4A

b3 ‘ 4 i ol 11

q [ 1 | | | =t

w 20 T | l\ i "‘T‘%

Q I et — B
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. === | i 3]

Q0

_;IL.. il N i { =
il il B 1 1 1 F
o 306 050 7500 7000 7560 3500
FREQUENCY N CYCLES PER SECOND

Anew GECOPHONE Transformer of

outstanding merits and efficiency 0

Years of working experience in the manufacture of telephone transformers
by The General Electric Co., Ltd. lie behind the new GECOPHONE Low

Frequency Transformer —a unique guarantee of perfect design. It is

already acknowledged the supreme radio transformer

cfficient and absolutely distortionless !

Ratio 2 to 1. Cat. No.B.C. 720. Recom-
n.ended for use wi h general purpose valves,
such _as OSRAM types R,, 2
D.ER. D.E3, etc.  PRICE /

trustworthy, super~

Ratio 4to 1. Cat. No.B.C. 725. Recom~
mended for use with low impedance valves,
such as OSRAM types D.EA4, 25

D.E.5, or D.ES. PRICE /"

GECoPHONE

(Registered Tvade Mark)

Low Fre

quency

TRANSFORME

Your wireless dealer sells it!

Advt. of The General Electric Co., Ltd., Magnet House, K ingsway, London, W.C.2.

A8 Mention of *“ The Wircless World,”” when writing to advertisers. will ensure dbrombt attention
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LISSENIUM

The LISSENOLA,

the LISSEN REED,
and a THIN WOOD PANEL

TRY THIS FOR SIMPLE SOUND REPRODUCTION.

FIT the LISSEN REED to the
new LISSENOLA/ lightly rest the tip

of the reed against a thin wood panel, vary
the pressure of the reed until you find the
best, and note the strength of signals with
this simple arrangement, due to the extremely

effective concentration of the sound reproducing
mechanism in the LISSENOLA.

The simple suggestion made shows what wide
alternatives you now have available for you in
building your own loud speaker at a cost which is
actually much less than you have to pay for head-
phones. Much greater volume will be obtained by
building a good horn.

BUILD YOUR OWN HORN « With cach LISSEN 'LA you are given a full

® size, exact peticrn of a horn as well as clear
instructions how to put it together. Add this horn to the LISSNOLA and you will have a
senior modcl loud spealcer, which will compare with the best in performauce.

BEFORE BUYING, MAKE THIS TEST : |5 (2 your nescst deakr

ask him to put on tne best
loud speaker in his stock—put the same horn on the LISSENOL A-—keep the input voltage
ihe same, no matter how high—

AND SEE IF YOU CAN NOTICE ANY DIFFERENCE
LISSENOLA
(Patent Pending) PRICE 1 3 6 only

(If with L1>SEN REED, 14:6)

the LISSiEN REED (Patent Peading) separately for 1/, It adapts
You can buy the LISSENOLA to carry any conc or any otner similar diaphragm
working on the reed principle. Takes only a moinent to fit.

The LISSENOLA fits the Tone arm of any Gramophone, too.

Your dealer will be glad to demonstrate. 1f he is out of stock send postal order direct for
13/6, or 14/6 if the LISSEN REED is required.

LISSEN LIMITED

LISSENIUM WORES,
21-25, FRIARS LANE, RICHMOND, SURREY.

* Phone : Richmond 2285 (4 lines). 'Graras: ** Lissenium, Phone, London,”

Build your own Loud Speaker

ATO Mention of " The Wireless World,”” when writing to advertisers, will ensure prompt atteniion. 24
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Assistant Editor:
F. H. HAYNES.

Coventry : Hertford Street.

Trlrgrams ; ** Cyclist Coventry.”
Telephone : 10 Coventry.
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HUGH  S. POCOCK.
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A WIRELESS “BUYERS' GUIDE.”

T IMES have changed,” and wireless is no longer

the wonderful mystery to the general public
which it was a year or so ago. To-day there is scarcely
anyone who has not a friend or two taking a practical
interest in the theoretical side of
the subject.  Our experience shows
that o very large proportion of
those who purchase wireless sets
complete o so only after consult-
ing their techmical friends, and as

EpiTorIAL Views

CONTENTS.

MoptFiEp NEUTRODVNE

TECHNICAL SENSATIONS.

I[T is fortunate that the general public has by now

learned to accept only with a fair degree of caution
technical wireless news of a startling character -which is
all too often served out by certain sections of the daily

. Press.  Trom time to time there

¢ 15 a dearth of general news,
which compels recourse to other

PAGE possible sources of intelligence to
75 supply the requirements of the
76 newspaper, and wireless, it seems,

a result we are constantly receiv-
ing enquiries from our readers and
others as to the types of sets avail-
able on the market, with particu-
lars as to price, ete.  For some
tune past we have felt that the
need existed for some up-to-date
list of complete sets to he drawn

By F. 1. Haynes.
WiRELEss CIRCUITS 1N THEORY AND
PRracr1ice
By S. O. Pearson,
Past, Present axp Furvre
WIRELEss TELErHONY .
HiNTs aAND Tips FOR NEW READERS
Norkes oN RecexT Suort Wiave
Wonrk .

OF

82

[oo]
(3]

87

89

is regarded as an easy prey in
such instances,  But surely the
time will very soon arrive when
it will be necessary for the Press
to exercise a good deal more dis-
cretion in the manner in which
technical  wireless  matters  are
treated, because the public is

..ulIlllllIInulln.ul.-.-u-a:-::l-n-:n-e-un-no-l-na-----luu-cn:.-.

up and presented to our readers Currext Torics a1 becoming too well acquainted to
in  some convenient form for P1ONEERs OF WinkLESS ... 93 be easily taken in.
reference. SPEECH  AMPLIFIER DESIGN ... 95 Perhaps one of the most daring
With this aim in view we arc 3 By N. W. Mclachlan. instances aniongst a number of
arranging to include, in the issue & Broaovast Brevimes.. .. .99 Press misrepresentations . which
of The Wireless World for Feb- & WIRELESS AND THE Rarmway... 101 have occurred of late is the re-
ruary roth, a list of the complete § NEW Arraratus 103 peated  statements to  the effect
sets available to-day with all essen-  § RECENT INVENTIONS 105 that crystal receivers are shortly
tial particulars necessary to en- § DICTIONARY oF TeCHNicAr Tervs 107 to superscde  wvalve  receivers,
able the reader to identify the & I.m"mns,'ro S Ll 109 Everyone knows that a loud-
type. This is an entirely new de- é YR IO kL speaker can be operated from a
parture, and we believe that it witl e ———— crystal set if the receiver is located

be found of great service, not only

to thosc who contemplate the purchase of a set, but
also to those who are so frequently appealed to for
advice on what set to get.. After the appearance of
this special feature, we should welcome any suggestions
from our readers for improvement in the method of
presenting the information in order that such suggestions
may be considered when tnhe time arrives for this {cature
to be repeated.

I0

very near the transmitting station,
but even then the results arc very poor. The Press
statements, however, suggest a new invention making
loud-speaker crystal reception possible almost anywhere
in the country. The Press has probably not set out
deliberately to deceive in order to produce sensational
““ copy,”” but the responsibility for publishing such infor-
mation without full investigation is just as great and must
in"the long run be very damaging to the offenders.

All
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Tuned Five=Valve H.F. Amplifier with Three

Controls.

MATEUR activity at the present time is showing
A a decided leaning towards the development of
high frequency amplifiers.  The majority of the
sets put forward this winter include some form of radio
frequency amplilication, and the concentration of effort to
produce long-range receivers by improved H.T". amplify-
ing systems has been responsible for the innovation of
multi-stage  H.F. amplifiers incorporating stabilising
devices to control self-oscillation.

Range with a Neutrodyne.

The neutrodyne method of stabilising has greatly con-
tributed towards the present popularity of the H.1". set,
though it cannot be said that a two-stage neutrodync set
followed by a low-frequency amplifier is capable of giving
good quality loud-speaker reception from broadcasting
stations within a thousand miles’ radius when the receiv-
ing aerial is small and in a screened position, as is so often
the case. It is safe to say that there are very few sets
in which the neutrodyne method of stabilising is employed
which are not invariably operated in an oscillating con-
dition. Some degrec of seif-oscillation is often deliber-
ately stimulated in the plate circuit of the detcctor valve
or one of the amplifying stages, bringing about an
improvement in range and selectivity together with
manipulating difficulties, the loss of accurate calibration,
and the usual distortion attendant upon an oscillating set.

It is to overcome these difficulties that the writer was
induced to consider providing two additional H.I'. ampli-
fying stages to the usual two-stage neutrodyne. The first
obvious step was to experiment with the addition of a
third H.F. stage similar in arrangement to those already
in the sct, and it was found that this definitely had the
effect of increasing the range of reception obtainable on a
small indoor aerial, but the control of self-oscillation be-
came unquestionably difficult, particularly towards the

A 12

JANUARY 20th, 1920.

lower scale settings of the tuning condensers, while the
manipulation of the four tuning dials almost rendered it
impossible to search for a giver. station without the aid
of a wavemeter. -The open scale provided by 360° tuning
dials solved, to some extent, the tuning difficulty, for the
discrepancies in the settings of the three intermcdiate
dials were more obvious, yet it was considered advisable to
endeavour to limit the tuning controls, including the aerial
circuit tuning, to three.

Damped Intermediate Stages.

It was thought that two resistance-coupled stages intro-
duced between the first and second and sccond and third
valves might produce a useful increase in the degrec of
amplification, but it was found that a resistance-coupled
stage in front of the second valve, a position where its
effect on the amplification obtainable with the set should
be most marked, produced only a very doubtful increase
and not sufficient to warrant the use of the additional valve
and apparatus.

The design thus turned to one in which condenser-tuned
amplifying circuits were interposed between the existing
stages, the tuning condensers being operated simul-
taneously with those controlling the neutrodyned circuits.
Some degree of flatness of tuning was, of course, essential
to cover the discrepancies bound to exist in the tuning
of these additional stages, with their condensers propelled
by means of pinions meshed with the condensers of the
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PANEL DRILLING DETAILS. A, 1/8in.;
F, 3/8in. The panel measures 24in. x 8in, x
duce a horizontal scratca line finish.
holes. There are no tapped holes.

B, 1/8In., and countersunk. C, 5/32in.; D, 5/32in., and recessed with 1 4in, drill; E, 5/16in.;
1/4in., and is rubbed down with fine carborundum cloth and pumice powder to pro~
The templates, which are suppiied with the components, show the Jocation of the securing
The terminal strip, which is not shown in detail, may be substituted by a five-wire flexible

cable passing through a hole in the cabinet and terminating on tags.

neutrodyned stages, while means had to be introduced to
prevent self-oscillation, the neutrodyne method being
found quite impracticable, in this instance, as the circuits
thus sharply tuned could not be Lrought sufficiently in
step.  Both the tendency to self-oscillate and the sharp-
ness of tuning increase as the tuning capacity decreasces,
and consequently a resistance of suitable value, deter-
mined experimentally, is connected in shunt across each
of the two additional stages, producing both stability Ly
preventing sclf-oscillation  and the required degree o