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THE NEW VOLUME.

Jr

we invite every reader to make full use of our Information
Department, through which it is our endeavour to
solve the little problems and difficulties which the
reader encounters in the course of his work and
experhnents.

LI E present issue of The Wireless World introducs
e
to our readers Volume XVII I. and lirings us
,,wards. the close of Our thirteenth year of publicatii n.
fo many Railers whose association with wireless dates
0000
inly front the introduction of
OUR SISTER JOURNAL.
ere eadea St ¡ng,
it must come as a
urprise to know that there was
CONTENTS.
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mencement
of
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new
PACE
.f a wireless paper before broad ,
volume of The Wireless World, a
i*:DITHRIAL V IEWs
asting mas startetl, but although
new volume starts also with the
RANGE WITH PURITY
n the early days the number of
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eaders was insignificant as cool8
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By Ellison Hawks.
or detecting signals. and neither
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iple of wireless telephony had
achieved will he enhanced by the
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appointment which we are pleased
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The changes which have taken
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dace since then, and the advances
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the useful applications
Technical
Editor,
whilst
the
fwireless are now so well known
Editorship passes to Mr. H. S.
nd recognised that it is not necesPocock, who has, for many years, been associated with
ary to make reference to them.
Just as in the. past. The
The Wireless World in a similar capacity. The appointVireless World has kept pace with the times and has
ments also as Assistant Editors of Mr. W. James .and
ndeavoured to educate in theory as well as to satisfy
Mr. F. H. Haynes will facilitate close co-operation bere interest of the reader in practical directions, so on
tween the two journals on lines which we believe will be
tese lines it will be our policy to conduct the volume
much to the advantage of the readers of both..
pon which we are now entering. We ‘velc.ome most
With the appointment of Prof. Howe an old association
Jolially suggestions front our readers as to articles or
is renewed, for he acted as Editor of the Radio Review
mtures which they would like to see incorporated, and
A 13

C

...

14

...

...

2

JANUARY 6th, 1926.
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from its first publication until its amalgamation with
The Wireless World.
Prof.. Howe, who was for many years Assistant Professor of Electrical Engineering at South Kensington and
later Head of the Department of Electrical Measure:nents, including Radio Telegraphy, at the National
Physical Laboratory, is now Professor of Electrical
Engineering at Glasgow University. He was Chairman
Df the Wireless Section of the Institution of Electrical
Engineers from 1921 to 1923. He has been a VicePresident of the Radio Society of Great Britain from
its inception, and is a member of the Radio Research
Board of the Department of Scientific and Industrial
Research.
0000

AN OFFICIAL INDISCRETION.
IT is unfortunate that all too frequently persons in
11.
official positions seem to make it their business to
rush into print on controversial matters which are altogether outside their proper sphere of activity.
Capt.
Eckersley, the Assistant Controller and Chief Engineer
Df 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 is responsible and not the mature consideration of the Chief
Engineer himself.
In a recent issue of the Radio Times, under the title,
" A Talk to Home-Makers," Capt. Eckersley discusses
the wireless industry and the home-constructor in terms
which are calculated to astonish even those who for some
time past may have suspected his lack of sympathy with
those who make their own sets. 1f the policy which he
advocates were enforced, we foresee that there would be
considerably more " home-wrecking " than " homemaking." He states that thé home-construction of sets
hampers the wireless induAry, and that the publication
of instructions on how to build a particular set is unfair
fo those whose livelihood it is to set] sets at a legitimate
profit 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 wireless,
which, unquestionably, has been brought about, to a
very large extent, by enruniragement and the offer of
facilities to the public to build their own sets by way of
a hobby. There was a time, in the early days of broadcalting, when set s pro duce d by the manufacturer, including even the simplest of crystal sets, were only available
at exorbitant prices, and had it not been for the encouragement of home construction as a hobby, we think
it is very doubtful-whether the B.B.C. and the wireless
industry as a whole would ever have arrived at its present
state of developm en t,
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 listeningin.
'ro pursue Capt. Eckersley's policy would be to
abolish not only wireless construction as a hobby, but
a very large number of other hobbies; and it might be
A /4

construed, if his argument is followed to its logical conclusion, 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 apleasure which should be reserved strictly
for the professional chauffeur, who, because he is trained
at his job, would, according to Capt. Eckersley, 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 seems to be acting as spokesman. The time
will shortly come when the sets available on the market
will be so priced and of such a quality that to make a
set for your own use will be a sheer waste of time, unless
the making is a hobby. Admitted that a large proportion of the manufactured sets of to-day are superior
to the average home-constructed set, there are still many
exceptions, and the manufacturer can still be held responsible for at least a fair proportion of the oscillation
trouble because of the type of set which he places on
the market.
What does the Manufacturer Think ?

Capt. Eckersley has, apparently, " briefed " himself
to plead the cause of the manufacturer, 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 wireless manufacturer recognises that he is indebted to the wireless journals for
having .stimulated an interest in the home construction of
sets, 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 had
been made illegal.
We still wish to look upon Capt. Eckersley as a friend
of the amateur, and we would like to see an acknowledgment by him that his article was written on the impulse
of the moment, and does not represent his mature and
considered judgment.
0000

A PICTORIAL CIRCUIT SUPPLEMENT.

T

HE enquiries which we are cons t
ant l
y rece i
vi
ng f
rom
readers for pictorial reproductions of the theoretical
circuit diagrams in Thc Wireless World have prompted
us to include in the present issue a special Supplement
giving a pictorial representation of one or two typical
theoretical circuits, and we hope that a study of these

examples will serve to assi stall th ose rea ders w ho 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 charatt er ,an d we there f
ore

hope that this

supplement will be retained as aguide and used for reference 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 reguirements, but deciding for themselves the actual lay-out..
30
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VINCER-MINTER.

HERE are a very large number of people to-day
is, fortunately, quite inexpensive and cán,.be obtained
in the unfortunate and somewhat irritating
from advertisers in various technical PulAcations, the
position of residing just on the fringe of the
home-prepared variety being, however, equally effective.
useful crystal range of a broadcasting station, and a It is only fair to state, however, that in certain localities
m9nient's thought will enable us to realise that, no matter
he has failed to obtain satisfactory results, even when
how great the efforts of the broadcasting authorities in
using the useful commodity mentioned adjusted to its
the matter of increasing the range of their existing
most sensitive state, the reason being that in certain localistations or multiplying their number, this unfortunate
ties near to a broadcasting station reception is notoriously
class of people will, like the poor, be always with us,
had, due, more often than not, to unavoidable screening
*.
unless, indeed, the augmentations of power were carried
of receiving aerials. In the country, on the other hand,
to such an absurd limit that the existing commercial wirewhere facilities exist for the erection of a lofty and unless services were literally drowned out in the pandescreened aerial, astonishing ranges can sometimes be
monium that would ensue. The writer defines the useful
achieved. ,These exceptions, however, have no hearing
crystal range of a broadcasting station as the extreme
on the average useful crystal range of a broadcasting
range at which comfortable reception can be obtained on
station mentioned by the writer.
at least two or three pairs of headphones attached to a
H.F. or L.F..Arnplification?
crystal receiver employed in conjunction with the normal
aerial and earth system of low efficiency, habitually used,
To revert, however, to the unfortunate class of people
at any rate, by the town dweller.
whom, in our digression, we have left in an exasperated
Experience teaches that, in the case of a main station,
state, trying to listen attentively to the News Bulletin
this appears to be about fifteen miles, and seventy-five
from 2L0 twenty miles of more away, through the
miles in the case of 5XX. The writer has, unfor"mush " and local interference of the "noises off"
tunately, no experience of crystal reception from a relay
produced in the same room by children, newspaper
station. In order to forestall an avalanche of letters
rustlers, and other provokers of evil thoughts, it may be
from readers who habitually
said that in most cases they
receive 2L0 on six pairs of
do one of two things,
headphones at fifty miles,
namely, they either invest
and
Daventry
anywhere
in a single-valve amplifier,
when using their " Louderor a single-valve receiver*
phone ' Crystal set, price
with
reaction
and
grid
• 7s. 6d., regenerative catrectification.
The singlewhisker 2S. 6d. extra," the
valve low-freq.uency ampliwriter would state that he
fier certainly increases the
also has obtained the ranges
strength signals, but, unmentioned, using a considerfortunately, it is usually far
ably less sensitive receiver
from satisfactory, since the
than- the one mentioned, by
amplifier increases not only
substituting
the
ordinary
the volume of signals, but
" Hertzite " crystal by a
also renders audible all those
Fig. 1.—Circuit diagram. The three tuning coils are mutually
piece of " Ananite," wbich
coupled together in a three—coil holder.
faint, subdued noises due fo
5
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2.—The front panel.

Sizes of holes are as follow; A, 3/Sin. dia. • D. 1
dia.; C, 31161n. dia.; D, 5;32in. dia.; E, 1181n. dia.
and countersunk for No. 4 woc:c1 screws; F, 1Sin. dia,

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

obscure

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 singlevalve receiver, however, whilst it certainly gives the advantage 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

•

e

I1

3.—Layout
A

;C.)

of components

on the baseboard.
The dimensions of the battery compartment are made to
of H.T. and L.T. batteries adopted.

nt

the particular type
21
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Range with Purity.—
completely belie the title of
this article. Unfortunately,
it does not seem to be generally 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 iront of, the crystal
as an H.F. amplifier.
By
this method we have range
(and quite agood 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
Three—quarter view of the com—
of purity.
Selectivity is another
plete
receiver,
with
valve,
batteries and coils in position
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
underneath by two rectangular pieces of wood, the, length
method of ,using the valve as an'H.F. amplifier, and it - of which is equal to the breadth of the baseboard, the
occurred to him that the comiectioris could be so átranged
remaining. dimensions being both îin. No wiring is, howthat .if, in the' midst of the local or Dav'entry programme,
ever, carried out under the baseboard, as it was thought
the accumulator suddenly failed in its duty, reception
that this presented too many difficulties to the average
would be carried on quite successfully without the listener
liome constructor. ; The sides of the tray ¡for containing
adjusting ei,en .on4 knob or switch, no portion of the prothe batteries should first be constructed. The height of
gramme being lost. Naturally, of course, there, will be
the tray is rlin. The strips of wood forming the tray
a slump in volume immediately the valve ceases.'to funcare merely glued to the baseboari. A word concerning
tion. The whole instrument, however, has no expensive
the type of batteries to be used in the tray will not be
components, and is simple to construct.
Furthermore,
amiss at this juncture. The writer decided that it would
should the user have the Misfortune- tó burn out his viilve
be well to include all batteries inside the set in order to
.at any time when financial considerations inhibit its immemake it as compact as possible; he therefore sought a
diate replacement, he still has in his posse.ssion a pervalve which,„would operate on a minimum of H.T. He
fectly efficient crystal receiver. We can now proceed to
found that 30 volts H.T. was ample for the valve actually
constructional details.
used (a Wecovalve) when employed for H.F. work, and,
Having Obtained all components, necessary attention
since the valve requires slightly less than one volt of
should first be turned to the baseboard. It -is supported
L.T., asmall 2-volt accumillator of well-known make cost2
ing 5s. was found suitable, The receiver
can be used equllly well with a D.E.R.
-or " WunceIl " valve without requiring'
any alteration. The writer did not forget however, that readers might have
other types of valves .by, them, which_
they desired to use, and, accordingly,
external H.T. and L.T. terminals are
_ provided, so that external batteries may
be used with valves recliiiring other plate
and grid voltages", The terminals and
wander-plug holes on the small
ebonite platform dividing the
H.E. and L,T. batteries
are " dummy," their purpose being to "anchor "
down the flexible leads to the
internal batteries when-not
in use, otherwise they might
easily cause a short-circuit
by accidentally coming into
contact with other wiring in
Plan view with coils and L.T. battery remosed.
9
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the set.
The coil holder should be carefully chosen;
many types of three-way coil holder do not permit of
being used inside a receiver, since the general arrangement of the coils causes a large amount of room to be
taken up. All components can be' mounted on a base-

JANUARY 6th, 1'926.

With regard to tests carried out with this receiver, it
was first tried out afew miles distant from amain broadcasting 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

9

ea
+L.T.

o

+H.T.

(/// 0.0005 m:INN\
0

CRYSTAL

o

0 0005 mfd

o

0

—H T.

o

o

TELE: HONES

EARTI-

—

L.T.

•

00
*
00
0 4,
2 mfds

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

ooard or panel in their correct positions by carefully following the details given in Figs. 2 and 3. The subsequent wiring of this receiver, which is carried out entirely
by .means of stiff 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 receiver.
In this respect the writer would heartily commend loose .
coupling to crystal users unable to separate the local
station and Daventry when using the usual direct-coupled
25
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LIST

OF

COMPONENTS.
1 Ebonite panel, lifit. X 7in. X lin.
I Fixed condenser, 2 mfd. (T.C.C.).
1 Ebonite sub-panel, 3Sin. x ¡lin. x
8 Indicating terminals Aerial, Earth, H.T. 4-. H.T.—, L.T. +,
1 Baseboard, 17Sin. x 9in. X sin.
L.T.—, Phones +, Phones — (Belling Lee).
I Piece of while-wood, 14in. < 3in. x lin.
2 Small brass terminals with spades.
.3 Variable condensers with vernier, 0.0005 mfd. (Peto-Scott).
2 Wander plugs.
1 Three-way vernier coil holder (Ward & Goldstone)
1 Wecovalve (Western Electric- Co.).
I Valve holder (Sterling)
1 D.T.G. Accumulator (Exide).
I Rheostat, 30 ohm, (Lissen).
I 30-volt H.T. battery (M.A.L.)
1 Fixed resistor, .5 ohm, and holder (Burndépt).
Length of red and black flex.
1 Crystal detector (Burndept).
Length of No. 18 rubber-covered cable (Ripault).
Approximate cost. in'clud ing valves and batteries, £".
•set.

The circuit is entirely stable, and invariably successful in achieving this object. The receiver was then tried
with the valve functioning, and a marked 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 " crystal " volume without the tuning controls being touched. eAt a later date this instrument was
tested at a distance of thirty miles from the local station.
Using the crystal alone, the news bulletin was perfectly
readable on one pair of phones, but not sufficiently loud
to give enjoyable reception.
On turning on the valve
'filament, signal strength came up to a very good strength
with very pleasant tone, and other pairs of phones were
connected up. Coils were changed to those suitable for
the Daventry wa‘elength, the valve still being lit. and
upon tuning the controls Radio-Paris came in at quite
good telephone strength, Daventry being for the moment
silent.
Upon extinguishing the valve all signals from
Paris ceased, and after a moment Daventry recommenced
transmission.
A search was then made on the shorter wavelengths for
other B.B.C. stations. During the brief time at his disposal the writer tuned in two other main }LB.(
'stations
•and one Continental without suffering any interference
General Notes.
Communications for amateur trat s
mitters in Austria may be sent via
Oesterreichischer Versuchssenderverband.
Klubsaal des Hotel de France,
Schottenring 3, Vienna 1.
The national prefix used is e)
——
atad the call-signs of the Austrian transmitters at present operating are :
AR, AW, BE, BH, Cl', DA, FG, Fil, FL,
HF, HI, IIR, JA, JL, KII, KK, LA.
LM, LP, MH, NA. OA, OP, RF, Ril.
SF, SJ, SV, TA, TM, TO,. TW, WA.
WM.
We hope at some future time to be
able to publish the names and addresses
of some or all of these transmitters.
0000
Mr. A. G. S. Richards. " Hill Brow,"
•
Chorleywood West, Ilerts, is carrying out
a series of tests during the early hours
of each day from January 3rd to 8th
inclusive with regard to the reception of
American broadcasting stations on their
normal waveband and to compare the
strength of their signals with that of the
last two years. He will welcome reports
from other listeners giving particulars of
apparatus,
conditions
prevailing
and
results obtained.

from the local station.
It must not be forgotten; of
course, that this receiver employs reaction as well as
H.F. amplification, and in the interests of good quality
this should not be abused. Although, when used as a
crystal receiver alone, the aerial circuit becomes loose
coupled, it should be pointed but that when the valve is
lit the aerial automatically becomes direct;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 crystal is entirely
isolated from any circuit -associated with either tile H.T.
or L.T. batteries, no fear need be entertained of damaging
it hy means of a voltage from the H.T. battery being_
accidentally applied to it.
As a rough guide, the writer would mention that the
correct values of plug-in coils to use on the ,average aerial
andFor
earth
the system
local station.
are as follow
aerial No.
25

No. ço, anode No. 5o.
For Daventry, aerial
anod e No. 250.

No.

or 35, secondary

i5o, secondary No.

250,

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

TRANSMITTING NOTES
AND QUERIES.

G 6V0.—D. Simpson, 18, Bank Street,
Lerryhill, Aberdeen.
G 6(J.--F. J. H. Charm!), 76, Salisbury Street, Bedford, 45 and 90 metres.
6XR.—T. Mitchell, Bentfield, Newhey, near Rochdale, 440 metres.
0000

Stations Identified.
Our readers are reminded that a large
number of French amateurs send their
QSL cards to the office of our contemporary, the Journal des 8, Rugles,
Eon% which publishes, every week, a list
of those cards waiting to be claimed.
Communications should be accompanied
by an International Reply Coupon to the
value of 1 franc to defray postage, and
a fully addressed envelope.
0000

Mr.
, C. Prosser (6YS),
Pleasant lIar
hour, East .Aberthaw, near Cardiff, will
welcome reports of lais tests on Sundays
at 0930 G.M.T.
0000

New Call Signs.
G 5FF.—R. Ferguson, " El Nido," 23,
Cavendish Avenue, Finchley, N.3.

15

G 6DA.—S. I). Davy, 80, Essendine
Mansions, Maida Vale, W.9, 90 metres
week-days, 185 metres Sundays.
H BXB.—Communications may be sent
via E. Pi4nemont, 2, Avenue dès Alpes,
Lausanne, Switzerland.
'
0000

Change of Address.

•
G 2BM.—II. L. Garfath advises us that
the address of his station is now 166,
Birchanger Road. South Norwood, S.E.25.
0000

QRA's Wanted.
A7. A3KB, A3AK, BZ2AF, BZ1IN:
BZ3JW, ElBH, GB1, G2AYP, G2BAV,
G2BL, G2ST, G2ZA, G5B0, G5BY,
05FP, G5RS, G5VC, G6BL, G6CR,
G6MB, YHBK.
A

-
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PROG ESS IN MAST DESIGN.
The New Tower at Kónigswusterhausen.

A

l' the Keenigsmisterhausen Wireless Station, near
Berlin, known to amateurs chiefly for its broadcast transmissions on 1,300 metres, a new mast
has been erected which embodies many novel features.
Although more than 9ooft. high, the mast is entirely
self-supporting, tapering from a substructure 70 yards
wide to a platform at the top measuring about 32ft.
across.
From the summit extends a further small mast
some r4ft. 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 event of the mast sinking
on one side only, the stresses on the framework are less
severe when the triangular cross section 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 lb. per
square metre, there still exists a safety margin of so
per cent. That the mast withstood these strains is a
testimony to the soundness of its design, having regard
to the comparatively small sub-structure and the fact

ter
r4ei
re!
r4t.
02,41
gole
eite
Gee'
or
e

t

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

that the total weight of the tower is approximately 703
tons.
The feet of the tower are inisulated from earth by large
porcelain insulators tested at ft pressure of over 400 tons.
At a height of 75oft. a small platform 32ft. in diameter is installed, and from this are suspended aerials
for long wave traffic. On the same platform is a machine
room containing the electric motor for operating the lift,
which runs in the central shaft. Immediately above the
platform is a totally enclosed chamber, 7ft. high, housing
a short-wave transmitter.
A Commercial Short—Wave Service ?

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

A point of special interest is that the summit of the
tower, which extends some t5oft. above the platform, and
is reached by a spiral stairway, will be employed for
short Nvave experiments. A short-wave transmitter is to
be installed, and it is understood that the first tests will
be carried out by engineers of the State Telegraph Department.
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.
31
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, Novi 7A Section Devoted to New
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. 'Fo cut out the last vqlve
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 is
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 receiver, since
a break is provided in the anode cir-

Ideas arid Practical Devices.

a resistance of 0.25 ohm, the maximum filament voltage obtainable from
a 2-volt accumulator will be 1.75
volts.

Duplicate

filament supply
valves.

or

2—volt

so that the slots tapered slietly
towards the bottom.
This ensures
that the fixed 'coil-holder will be a
good driving fit to prevent lateral
movement of the coil.
Two short
flexible leads from the set screws of
the plug and socket are taken to
terminals screwed into opposite sides
of the coil-holder.
For short wavelengths special selfsupporting coils ire constructed with
stiff wire of, say No. 16 S.W.G.
The bare ends of the coil are then

It is possible to overcome this diffi
culty by using two L.T. batteries.
one for each pair of valves.
Not
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. J. G.
0000

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 2-volt valves in a circuit fitted
elsewhere with valves having a filament rated at 6 volts.—R. K.
0000

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 accumulator cell when more than three
valves of the 2-volt, 9.35 amp. type
are employed.
With a total current .
exceeding t amp. flowing from the
L.T. battery, it will be realised that
if the wiring of the L.T. circuit has
3

SHORT-WAVE COIL-HOLDER.
When receiving on short W ave lengths it is essential that the coil
connected between the grid and filament 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 acomparatively large capacity
between the ends of the coil.
The coil-holder shown in the diagram has been adapted for use with
either standard plug-in coils or shortwave coils of special construction.
The ebonite block containing the
plug and socket for the fixed coil
(A.T.I.) was removed from the coilholder and fitted with narrow brass
strips forced into saw cuts running
down each side.
The vertical slots S
were then cut in the inside faces of
the coil-holder, the saw being held

Plug—in coil-holder adapted for short—
wa•e coils.

inserted in the terminals after withdrawing the standard coil-holder.
N. S.
C000

VALVE OR CRYSTAL RECTIFICATION
A complete circuit is given in the
diagram for a two-valve transformercoupled 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 changeover switch.
The left-hand set of
contacts connects the aerial side of
the A.T.I. either to the crystal detector or to one side of the grid con:
denser ;the right-hand set of contacts
connects the grid of the first valve
either t9 the secondary winding of the
A 21
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D must be provided with a smoothcrystal transformer or to the grid conworking friction washer where it
denser. If, in the case of the first
passes through the bush in the front
valve, a compromise is effected between the best valtie of H.T. for, panel.—W. M.

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

o

Alternative valve or crystal

detection and amplification, it
be possible to change from one
cuit to the other without making
alteration in the adjustment of
receiver.—E. T.

will
cirany
the

0000

VARIABLE COIL-HOLDER.
A particularly smooth and effective
method of varying the coupling between two plug-in coils is shown in
principle in the diagram. The moving 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 and
fall, thus varying the coupjing 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

rectification.

CONNECTING FLASH LAMP
BATTERIES.
In building up H.T. batteries
from flash lamp battery units great
care must be taken to ensure perfectly noiseless connection between
each cell. The best method is first
to solder each connection, but, this
has to be done quickly and skilfully
otherwise 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 comp°. tubing about

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 increased or decreased simultaneously.
The diagram shows a convenient
method of connecting the variometer
and condenser by means of a short

1E1
Varlometer and variable condenser coupled to give increased wavelength range.

Coil holder adjustment.
A 22

internal diameter, are bent to
form a U shape.
The contacts of
the batteries are then cut off to a
length of
or in. and given a
slight bend, as shown in the diagram.
The lead tube is then slipped over
the appropriate contacts and permanent 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 preferably of the type not fitted with stops
and capable of continuous rotation.
There will then be no difficulty in
arranging that the inductance increases as the condenser capacity increases.—G. H. T.
t
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" 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 ?"
"Precisely !"
"And that the Brandes instrument is constructed with the
correct scientific elements for amost able transformation into
audible sound ?"
"As you say, dear fellow! Brandes are thoughtful radio
builders and seventeen year's intimate association with the electrical impulse must have given them alift above the others."
" Well, that youngster of mine is pestering me for a loudspeaker—I'll see that it's aBrandes.
"I 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; Iam thinking of investing in a
Brandes."

"That radio contrivance of yours, Smith; it talks very
naturally. The fellow holding forth on whet to plant in the
garden might well be in this room."
" Ah yes! It's a 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; Iwanted to throw things."
"Well, these Brandes fellows claim that they build their
instruments from an expert knowledge of radio acoustics."
" Idon'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 ?"
4̀ Well, ye-es !
"
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EFESCA
_Nivernistat

What "H.L.512 "means.
H" indicateshigh-frequen- y.
‘'L" indicates low-frequency.
H.L." indictees a general-

purpose valve.
"5" indicates filament
voltage.
"12" indicates current consumption—'12 ampere.

All Burndept Super Valves
are identified by this simple
method.

or

.,DELICATE
FILAMENT CONTROL
T

HE Efesca Vernistat provides the most
delicate filament control yet invented, and is
particularly useful in circuits requiring
individual control of valves, where filament
temperature plays an important part in efficient
reception. It is especially suitable for the control
of H.F. and detector valves
The Vemistat absolutely safeguards valves from accidental
burn outs, as three complete turns of the knob are
required to bring in or take out the whole resistance.
For Bright Emitter Valves, Resistance 5ohms, 6/For Dull Emitter Valves, Resistance 30 ohms, 6/Ask your Wireless Dealer to show you the
Efesca Vernistat and the complete range of

Write for Catalogue No. 559/6
describing all Efesca Components
W HOLESALE ONLY:

& Co.,

0 those who wish to make full use
of a6-volt accumulator while gaining the advantages of adull-emitter
valve, Burndept Super Valves "H.L.
512" and "H.512 "will make aspecial
appeal. Their filament current is from
4 to 5 volts, the rate of consumption
being .12 ampere. In conjunction with
a6-volt accumulator they only require
the same resistance as an ordinary bright
valve. "H.L.512 is ageneral-purpose
valve. "H.512 "is designed for highfrequency amplification and for use as a
low-frequency amplifier in resistancecapacity coupled circuits.
The price
of each valve is 22/6.

Burndept Super Valves are guaranteed. Fit them
for purer tone and better signal strength. Full
particulars of the nine types will be sent on request.
The Burndept range includes everything for radio
reception from components to complete installations.

COMPONENTS
FALK, STADELMANN

The best dull-emitter
valves for 6-volt
accumulators

Lt1.,

Efesca Electrical Works,

F3-93, Farringdon Rd., London, E.C.1,
& at Glasgow, Manchester, & Birmingha n1

L.P. Trans.
former
Type "C."

Anti-canaeItY
switch.

Square Law
Conden,er.

BURNDEPT
ace/ /.dee.W
-9
HEAD OFFICE:
Ahline House, Bedford Street, Strand, London, W.C.
1,1ephone: tiurrard in:72.

Telegrams: Burndept, We:Wand. Loudon.

Branches and Agents Everywhere.

NEW SUBSIDIARY COMPANY:
Burndept Wireless (Dublin) Ltd., 17, Dawson St., Dublin,
A2 4

Mention of " l'he ll'ireie.ss World," when writing

o adveriis,•rs, will ensure prompt ¡Mention.
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ECTION IN LE AMPLIFIERS.

Introducing Controlled Distortion to Correcr`Loud=speaker Defects.
By H. LLOYD, M.Eng.

i

N a recent article entitled " Realistic lioud-speaker
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 information, 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 betterment of the audio-frequency amplifier. Faithful reproduction, however, cannot be assumed to follow automatically from distortionless amplification.
Indeed, if it could, most of the
problems of good reception would now be non-existent,
because the means of obtaining almost truly uniform
amplification are alreadjr at our disposal. \Ve 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 prescreed in the output. But
when all this has been accomplished, the remaining trouble
is that the head-telephone or the loud-speaker, as the case
may he, 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
aloud-speaker, when anote of frequency, say, 5oo vibrations per second, is made before the broadcasting microphone, 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. This defect
occurs whether the two notes are played one after the
other, or simultaneously, and the result in either case is
a lack of proper balance 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 loudspeaker or the telephone. Having done this, it can then
he said that for equal input voltages applied to the amplifier, 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 loudspeaker 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.

amplitude of the sound wave produced is hahl, ed. By
employing, in conjunction with this loud-speaker, an
amplifier which steps up the various impulses in direct proportion to their frequencies, we have an arrangement
which behaves on the whole as though it were independent of frequency. The same principle is made use of
in order to correct for microphone distortion in transmission. One type of microphone widely used for broadcasting has an inverse frequency characteristic, and this is
compensated for by using in conjunction with it an amplifier having a factor directly proportional to the input
frequency. Thus the output from this amplifier is independent 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 accessories to the low-frequency amplifier of the receiving set
can be made to yield a marked improvement in reproduction.
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 consumption are available, there
is no longer any excuse for
condemning resistance capacity coupling on grounds of
relative inefficiency.
The
E
great advantage of the .resistance -coupled
amplifier
for audio-frequencies is that
its performance can be prerig. .—Single-stage resistdicted with accuracy by very
ance-coupled amplifier.
simple calculations, based on
the valve characteristics, and, moreover, such an amplifier
can be fitted with tone-adjusting circuits' to produce predetermined effects upon its output.
Fig. s represents one stage of a resistance-coupled
amplifier. The alternating voltage to be amplified is
applied to the grid of the valve on a base line fixed by
the E.M.F. of the battery C.
If the battery Eb is driving a current Ip around the
anode circuit of the valve, there will be across the anode
resistance R a voltage drop of IpR. The actual anode
potential Ep of the valve will therefore be less than the
battery voltage Eb by an amount equal to I„R; i.e.
E1
, = Eb - IpR
(r)
If Eg is raised, due to the application of a positive
half-wave of input voltage, I,, will increase, and Ep"will
therefore be reduced.
The extent of this variation of
E l, will depend upon the constants of the valve, and also
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Tone Correction in LIP. Amplifiers.—
upon the magnitude of the resistance R, according to the
eqtiation
R
E„ = Eg—
R + R„ n„
(
2)
The amplified voltage-change Ep is then passed on
through the medium of a suitable coupling condenser to
the grid of the next valve in the amplifier.
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
28
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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 Eb/R, which in
¡20
this case is
= 2.4 milliamperes.
50,000
The successive curves of this diagram are seen to correspond to grid potentials rising in equal increments, viz.,
2.5 volts. For distortionless amplification., any change
in grid voltage must produce aproportionate change in the
anode potential, and this condition is being fulfilled when
the intercepts on the line AB between successive curves
on the diagram are equal. Measurement on the diagram
shows that this desired proportionality ceases to be, maintained 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 other 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
purposes will be found by taking a point on AB about
two-thirds of the way from B to P. and estirrytting the
50000
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the performance of a resistance-coupled
amplifier.

purpose is shown in. Fig. 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 twoVolt 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. 'rhe 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 intend to use a valve having
curves like Fig. 2, with a
high-tension battery of 120
volts and an anode circuit
resistance of 50,000 ohms.
Equation
(r)
can
be
written in the form :—
•
Ep
±Ip(
1.
Eb

Fig.

3.—Capacity C connected in parallel with R
to reduce the impedance at
high frequencies.
A 26

This equation represents
a straight line making intercepts on the axes equal to
Eb and
Eb/R. respectively.-

C.5
O

o
<
• 10000

o10

100
1000
FREQUENCY
Fig. .1.—ImpecianCe curves for the arrangement shown in
w ith the series resistance omitted.

10000

Fig.

3,

grid voltage to which a characteristic curve passing
through this point would correspond. On Fig. 2, a grid
voltage of about — 4, as shown by the position Q, will
be about right.
Adjusted 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 involting frequency. The anode resistance is assumed to
possess negligible reactance, and so far as audio-frequencies 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 2 ± X 2
Ep =
V (R + R„) 2 +X 2
32
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Tone Correction in L.F.
and the amplification is no longer independent of the
frequency. ley making the anode circuit suitably reactive,
its impedance can be caused to be quite low at those frequencies to which the loud-speaker responds with undue
strength. These notes will then be relatively weaker when
5
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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 impedance curve can be reduced by putting in series with
the condenser a resistance. A variable resistance' of
re,000 ohms maximum value is satisfactory for most
purposes.
Band Filters,
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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
down the amplification at the lower end of the scale of
frequencies.
It produces an effect somewhat similar to
that noticed when intervalve transformers haying an insufficient primary impedance are used in an amplifier.
The method of application of this circuit to a resistance-coupled amplifier is of interest, however, for experimental purposes when using certain types of loud-

40000
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10000
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Fig.

5.—Impedance curves, showing the effect
reactance in the anode circuit.

of inductive
30000

they reach the loud-speaker, and the reproduction will he
improved as regards tonal balance.
If condensive reactance is employed, the capacity must
be connected in parallel with the anode resistance, as in
Fig. 3; if it were put in series, the high-tension supply
would be interrupted. The effect of shunting an anode
resistance of 50,000 ohms with condensers of various
capacities is indicated in Fig. 4. The impedance of the
anode circuit begins to fall off quite rapidly at a frequency depending upon the size of .the condenser, until
at the highest audible frequencies the impedance is almost

l
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8.—Curves for the circuit of Fig. 7 with different
values of it 1.

Fig.
of

6.—Practical method
introducing
inductive
reactance.

Fig.

7.—C rcuit
for
suppressing frequencies in the
middle
register
of
the
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 acircuit as this will tend to correct the reproduction

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 characteristic altered. A more convenient and satisfactory method
is to connect it in the manner shown in Fig. 6. Electrically, this connection is
practically equivalent to putting the inductance in parallel 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 impedances obtained when a
low-resistance choke is used, Fig. 9 — Connections of
but here, again, if the cut- coupling condenser and leak
in resistance-coupled
off ,cffect occurs too suddenly
amplifier..
A 27
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Tone Correction in L.F.
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 allowing the very high and
the very low sounds to be magnified to the full extent,
the circuit shown in Fig. 7
Ao
may be applied to one or
more stages of the amplifier.
Impedance
curves
correEp
sponding to a few values of
C, L, and Ri are given in
Fig. 8.
From these it can
be seen that, over a certain
1 13o
range of frequencies, depending upon the proportions of
Fig. 10. — Distribution of
E.M.F.s in
the
coupling
the circuit, the amplification
condenser and leak.
will be very small, and
that by suitable adjustment of the correcting circuit this
range may be made to coincide with the band of frequencies to which the loud-speaker is unduly responsive.
Several of these band filters may be used, tuned to the
same frequency or to different frequenties, 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 35.000
ohms is a suitable maximum value for this. The inductance should be air-cored for the best results, hut quite
an effective choke can be made by fitting a winding of
spaced slab coils on to the core of a good make of intervalve transformer. As a rough guide, 600 turns of wire
on such a core gave an inductance of about one henry.
The inductance for other sizes will vary approximately
with the square of the number of turns of wire. The
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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.ot mfd. ebonite dielectric variable
condenser from certain obsolete marine receivers. Such
a condenser, in conjunction with three or four fixed condensers 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
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12.—Curves Indicating the performance of an L.S.5A
valve as a power converter.

such a valve circuit as Fig. 7 is given approximately by
the equation :—
t,000
where L 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.
Listening to the sounds from the loud-speaker or teleSCREEN

TO
—1..T.
+H.T.

LOUDSPEAKER

+ H.T

BATTERY
Fig. II.—Connections of a practical amplifier 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
quite 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
resistancecapacity 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. 9, so
that the changes of anode potential of the first valve are
communicated to the grid of the second valve. The condenser must be large enough to offer a negligible impedance to the louest frequency likely to be dealt with,
and the minimum capacity necessary to satisfy this condition can be found as follows :—
Fig. so shows a simplified diagram of the circuit of
the previous figure, and equivalent to it so far as alternating voltages are concerned. The grid-filament capacity of the second valve has been neglected, since the
amplifier is for audio-frequencies.
Also the résistance
of the grid-filament space is assumed to be infinite compared with the grid-leak resistance It„. This assumption
will be justified so long as the grid bias is correct and
the valve not overloaded. The values of E„ and Ei,are
then connected by the equation :—
E,,
E„

=

to 2C2(R,, 4w2C2R2 2
0) 2c2 +s

It will be found, by substituting numerical values in
this expression, that a condenser of o.s mfd. will make
E5/E,, something over 90 per cent, for frequencies as
low as 20, when a grid leak 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 increased to s or 2 microfarads.
The diagram of a complete amplifier built on these
lines is given in Fig. ss.
It is shown connected for
wireless reception to a D.E.Q. detector valve with reaction and anode rectification. The first anode resistance
is tapped as a potential divider for controlling the input
t
i
t) the amplifier. The first valve grid circuit contains a
tone raiser, and its plate circuit a band filter. The anode
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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 of the fourth valve is tapped
for volume control, and for the last stage -three power
valves are available.
Wide volume control is desirable,
because the overall sensitiveness of the amplifier is
changed considerably by .the adjustment of the tone biasing circuits, and it is only by maintaining the loudness
level reasonably constant that the effect of alterations in
the tone of reproduction can be judged with fairness.
The Ideal Loud -speaker.

The output transformer was described in the article to
which reference was made at the beginning of these notes.
The processes taking place in the anode circuit of the
last stage of the amplifier are very difficult to predict, on
account of the complicated electrical load offered by the
loud-speaker, and only become comparatively simple when
the moving-coil principle is used. Practical results have
convinced the 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 loud-speakers is being operated.
Suffice it to say here that the effective impedance of the
output transformer will vary between certain limits
according to the frequency ;Ind 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 El,is assumed to he zoo volts, with a negatived
grid bias of 50 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 frequencies and powers handled.
The slopes of -the lines
are given by the respective values of r/Z. This gives
one an idea of the distortion to expect in this circuit,
and it will he seen that if the impedance variation is
very great, the musical balance will be upset.
Every
change of impedance of the loud-speaker will be reflected
in the primary of the output transformer, and the development of a constant impedance loud-speaker would
therefore enable much better reproduction to be obtained
from simple apparatus.

Protection of Trade Name.
Messrs. Brown Brothers, Ltd., the wellknown wholesale motor and radio manufacturers, recently figured in an interesting High Court case before Mr. Justice
Romer. Messrs. Brown Brothers applied
for an injunction restraining Mr. Thomas
William Bell and Mr. Alfred Pugh, of
Liverpool, from carrying on business as
wireless dealers with the name of Brown
Brothers.
His Lordship granted an injunction, and also ordered that the defendants should pay the plaintiffs the
cost of the action
0000

Verb.

Salt

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

TRADE

NOTES.

(1914), Ltd.. in placing A.J.S. accumulators on the market. Attached to each
battery is a printed label of the luggage
tab type, which gives tactful instructions to the purchaser regarding the
methods of treating an accumulator
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.
0000
Canadian Wireless Demands.
An approximate analysis of the available wireless apparatus in Canada shows
90 per cent.. American and only ten per
cent. British and Continental, according

6

to a report by Mr. W. A. Brooke, who
has recently toured Canada and the U.S. as sales director of the Ashley
Wireless Telephone Co., 69, Renshaw
Street, Liverpool.
Where prices are
reasonably competitive, says Mr. Brooke,
Canadians
express a preference
for
British apparatus.
0 0 0 0

An Exaggerated Report.
The Goswell Engineering Co., Ltd., 9598, White Lion Street, London, N.1, advise us that exaggerated reports appear
to nave spread concerning the fire which
recently took place at their new premises.
The flue 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.
A 29
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The D.E.8 L.F. and H.F. Valves.

T

HESE valves are er4r similar in appearance to the
D.E.5 type of valve marketed by the General
Electric (7o., Ltd., the essential difference between the
D.E. and D.E.8 valves being that the latter consumes a
filament heating current of o.rz ampere at 5.5 to 6 volts,
as compared with 0.25 ampere at 5.5 volts for the D.E.5
class of valve. The manufacturers claim that the operating characteristics are, apart from the different filament
rating, practically the same as those of the D.E.5 and
D.E.5b.
If this be true; the D.E.8 should soon lie a
popular valve.
The D.E.8 L.F.
This valve is rated ley the
makers at 5.5 to 6 volts
0.12
ampere for, the filament, maximum anode volt.
age Too, amplification factor
7, and
impedance 8,0o0
ohms.
Tests made in our
usual
manner
gave
the
results shown in the accompanying 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 specimen tested varied between
13,800 and 9,000 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 loudspeaker without overloading.
Used in a speech frequency

amplifier, a coupling transformer of 4 or 6 to f may be
employed with good results. The valve is not suitable
for use in a resistance or choke-coupled amplifier because
of its low amplification factor, unless, of course, very
large amplitudes are being dealt with.
The D.E.8 H.F.

The makers rite the valve at 5.5 to 6volts 0. 12 ampere
for the filament, 120 anode volts, amplification factor
6, and impedance 25,000 ohms; the ratio of amplification factor to impedance is, therefore, not quite so good
as for the L.F. valve. It
was found that under working conditions the amplification factor and impedance
averaged about 40,000 and
f8 respectively, which is
quite good for a valve consuming a filament power of
only 0.7 watt.
•
This valve is recommended
as a detector, when a transformer having a low ratio,
such as 2.5 to i, can be
used.
The valve is, however,
specially
produced
for
resistance
or
choke
amplifiers, two such stages
giving a voltage magnification of about .
225.
The valve should not be
used in the last stage of a
speech amplifier for two
reasons.
First,
its
impedance is too high, and,
secondly, it will only deal
Osrain 111.E.8 L.F. and H.F. valses. The anode pin is easily
identified by the ridge on the side of the cap and by the letter
effectively with a.peak signal
" A " marked on the top of the cap.
voltage of about .3.
D.E.8. H.F. VALVE.

D.E.B. L.F. VALVE.
Filaramt disracteri,tic ,,5 yaks 0.105 ampere, 5.5 volt,. 0.113 ampere.
6.0 volts 0.12 anip.re.
Anode
Volts.
40
60
80
100
123

Ano le current
at zero grid
volts.
Millimnpercs.
1.28
2.9
5.2
7.7
10.2

Actual anode
rnit.

Taken with 6 volts on filament.
A 30

1.28
1.72
2.32
2.96
3.56

Grid
11i u,.

o

-2
-4
--

Anode
Amplifica lmpNlance.
lion
ohm..
factor.
6.55
6.93
6.95
6.95
6.95

13.600
13.659
12W,
11,40a
9.3!>9

Grid currmt sart at about zero grid volt,

Filam ot cliaraet

Anode

64)
80
1011
120

5 volts 0.105 anip cre, 5.5 volts 0.112 ampere.
6.0 volts 0.12 ampere.

Anode curreiG
at zero gri 1
volts.
Mini impere'.

Actual anode
current.
Milnimperes.

0.87
1.56
245
3..52

0.87
1.25
1.35
1.66

Taken with 6 volts on filament.

Grid
Bias.

o

-2
-

Grid rurrent start

Ampliûcati iii
fact 3r.

Anode
I
mped mice.
Ohms.

20.0
18.1
17.0
17.7

50,000
40,009
36,400
34,800

at about zero grid volt.
22
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Coils
and
Plug-in

Condensers

Coils.

T HESE Coils are the most reasonably priced PROTECTED

Iplug-in coils on

.4••••••malmm.M.

the market. They are neat in appearance,
and are exceptionally efficient in operation, the distributed
capacity and high frequency resistance having been reduced
to a minimum.
Coil No.

Price.

Coil No.

20

3/—
/—
3:—
3,'—
3/—
3!_
3/—

75
100
150

25
35
40
45
50
6o

Price.

3/4/3
4)6
.5.
/5/6
6,'6/6

200

250
300
400

The Set, 20 10 400 inclusive, £2 10 0
(
List value bought singly, £2 15 9)
Prices of larger coils on application.

Variable Condensers.
I' selectivity and sensitivity
are desired in a
-I Receiver,
low-loss condensers must he used. This

Publication .Vo. 115 is a El-page
booklet containing much useful
information together with charts
and diagrams, which make it a
particularly interesting and useful
reference book for all interested in
the constructional side of Radio.

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
that of any other preeisio condenser.
Capacity.

Price.

.0002
.0003
.0005
.001

8/6
9/6
10/6
13/6
Tear off

A. J. STEVENS & CO. (1914) LTD.
RADIO

BRANCH , WOLVERHAMPTON .

Telephone :17;8 (7 lines).

Telegrams :" Recept ion, Wolverhampton.' •

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

Telephone :Regent 7161.2.

Glasgow Showrooms:
Telepune :Douglas 2 j19.

Telegrams

"Aiayesseo, Westeent,

A. J. STEVENS & CO. (1914) LTD.,
RADIO BRANCH, WOLVERHAMPTON.
Please send Publication No. 115.
Address

223, St. George's Road, Glasgow.
legraras :" Recept ion, Glasgow."

ISSUED BY THE PUBLICITY DEvr. A. J.S.
13

ldvertisements for " The Wireless World " are only accepted from firms zo. , b.lieve .to be thoroughly reliable.
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Announcement,
THE
BIRMINGHAM SMALL ARMS COMPANY LTD.,
SMALL HEATH, BIRMINGHAM,
annbunce 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 Ltd.),
who

are

already

well

known

in

the

radio

business,

B.S.A.

Radio Ltd. have in preparation a range of apparatus which will
maintain
Company

the
Ltd.

reputation
already

reliability of its products.

which
holds

the
for

Birmingham

high

quality

Small
and

Arms

consistent

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 beAall of
It

A32
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SA. Radio Limited, Small Heath, Itirrningham.

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention.
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Announcement
Standard Telephones and Cables Limited
(formerly

Western

Electric

Co.

Ltd.)

of

Connaught

House,

Aldwych, London, W.C.z, announce to the Trade that they have
entered into an agreement with

THE
BIRMINGHAM SMALL ARMS COMPANY LTD.
of

Small

former

Heath,

Birmingham,

whereby

Company in connection with

the

products

of

the

Radio Broadcast Receiving

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

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 aprogressive
policy and improved service resulting from the active support and
joint efforts of the two organizations pursuing a common policy.

Issued by

Standard Telephones and Cables bunted
(formerly Western Electric Co. Ltd.),
Connaught House, Aldwych, W.C.z.

Advertisements for " The Wireless World " are only aceePted from firms we believe to be thoroughly reliable.
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Clear/me'

FAMILY

Here you see the Ediswan family of today 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 experimental valve was born in the Ediswan
laboratories where all Ediswan valves
are born.
•

There is a decided affinity, a
quite definite link between each
Ediswan Receiving valve and
Ediswan Power valve.
The
Receiving valves are supplied
either HF. or L. F. and the best
Power valve to use is shown here.

The Valves to use.

Ediswan
valves are
entirely British made.

Receiving.

Accumulator or
Battery Volts.

Power.

AR
ARDE
AR 06

6
2
3

PV5
PV6
PV8

With these groups and Ediswan H.T.
and L.T. Accumulators the ideal is
attained.

ISWN VANES
Will Improve
Set

\,../CY

THE EDISON SWAN ELECTRIC CO., LTD., 123-5, QUEEN VICTORIA STREET, LONDON, E.C.4
A

Mention of " l'he Wireless World,'! -when writing to atIvertie;rs, will ensure prompt attention.
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Events of the Week in Brief Review.
PARIS

AERIAL DOWN.

During the heavy snowstorm which
swept Paris just before Christmas the
aerial of the Eiffel Tower station collapsed. The damage was repaired within
twenty-four hours.
0000

NEW BELGIAN BROADCASTING
STATION.

An agreement has been reached between Radio Belgique and the Royal
Zoological Society, Antwerp, whereby a
broadcasting station will be erected 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 its own programmes.
0000
TACKLING EUROPEAN
PROBLEMS.

ETHER

There are growing indications that
Europe's overciowded ether may shortly
undergo a sufficient clearance to make
listening to Continental stations more
pleasurable than it is to-day.
The
Council of the International Radiophone
Union at Geneva has approved of the new
plan put forward at the Brussels Conference for the redistribution of wavelengths
between European broadcasting stations.
0000
THE DUDDELL MEDAL.

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

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 instruments of
novel design.
0000

FAME FOR OLD "W.W." CONTRIBUTOR.

Mr. Douglas R. P. Coats, a contributor to The 1Vireless World in those
dim and distant days before the war, has
just been voted the most popular broadcast announcer in Canada.
Mr. Coats,
who is manager-announcer of CKY, the
station
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.
TO FALL OR

NOT TO FALL.

The Edinburgh Corporation is seeking
powers to make by-laws which may affect
a number of broadcast listeners..
For
the prevention of danger or obstruction
to persons using any street it is proposed
to forbid the erection of posts, tubes,
aerials, or any other apparatus in connection with wireleek telegraphy or telephony "stretched or placed on or over any
pretnIses and liable to fall on to any
street or public place."
\Ve can imagine hot disputes on whether
an aerial is " liable to fall" or not.

THOSE LOUD LOUD-SPEAKERS.

Guildford tradesmen .
who have resorted to the wily charms of the loudspeaker 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 whethar he will confirm a by-law regarding the use of wireless
loud-speakers
outside,
business
premises for advertisement purposes.
0000

OPENING

OF

THE RUGBY

STATION.

Very appropriately, on New Year's
Day, the Empire Wireless Station at
Rugby made its bow to the world. The
largest valve transmitter in existence,
Rugby has proved its ability to communicate with all parts of the globe. During
the tests, completed in December, excellent 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 Leafield
Press transmissions have been taken over,
while lung-distance code and ship work
are also being undertaken. All amateurs
will watch Rugby's performance with interest during 1926, particularly in regard
to the telephony experiments which are .
shortly to be made.

AMATEURS IN NAVAL WIRELESS TESTS.
H.M.S. Yarmouth, now on her way to Hong Kong.
During the voyage, we understand, the vessel win endeavour to maintain short-wave communication with 'amateurs in this country.
Co-operation between
Government services and wireless amateurs has already proved successful ln America
A
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RADIO

DINNER

•

DANCE.

_The festive season, now in full 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 Experimental Association, who are giving a
Radio Dinner Dance at the Crown Hall,
Holborn Restaurant, on Saturday, January 16th.
Captain P. P. Eckersley has
kindly consented to take the chair, and
among the prominent personalities who
will grace the assembly will be John
Henry, Esq.
The dinner will begin at 7.30 sharp,
dancing beginning at 9.30 and continuing until midnight.
Dinner and dance
tickets are 10s. 6(1. each ; for the dance
only. 4s.
They are obtainable, together
with fuller particulars, from Mr. A. W.
Knight, 167, Rye Lane, Peckham, S.E.5.
0000
BROADCASTING

AND

THE

BOOK

TRADE.

In spite of predictions that the advent
of broadcasting would seriously affect the
sale of. books, publishers' records show
that in 1925 more books were published
than in any previous year.
0000
WIRELESS

ON

AMERICAN

JANUARY 6th,

FARMS.

The American farmer's appreciation
of broadcasting is shown by statistics
prepared in regard to the last three

FORTHdOlf1ING EVENTS.
WEDNESDAY,

JANUARY

6th.

institution o¡ Electrical Engineers (Wireless Section).—At 6 p.m, High t refresh •
menta at 5.30). At I•e Institution,
Savoy
Place,
II".C.2.
Lecture
vith
Demonstration:
Frequency Variation :4
in Therm ion ir Generators. Barnsley and District Wireless Associal ion.
At
8 p.m.
t 22, Murket
St re:q
Reception on Lon: Wayse.
THURSDAY,

JANUARY

7th.

Institution of Electrical Engineers.— At
6 p.m. (light -rcfreshncoia at 5.30).
t the Institution, Savoy Place, W.C.Z.
Lect
" Past, Present and Future'
Developnients in Wireless Telepho
By Captain P. P. Eckersley.
FRIDAY. JANUARY 8th.
Sheffield and Dist Het Wireless Socie t
y. —
A t 7.30 p.to. At the Dept. of Applied
Science, St. Geurge• Square.
Experimental
Work. (3)
Meal.«
ent
rapacity and Ind art( nee.
Leeds Itudio ,Society.—.t t 8 p.m. Ira the
Physics Laboratory, Leeds I. niversity.
Lecture: 'Electro Meigne tic induct i/111 "
(Illustrated). By Mr. S. Eieles, 11 .1.
feamb.).
(Admission free by ticket
front
lion.
Secretary,
6,
Roberts
.1 renne).
MONDAY, JANUARY 11th.
Swansea Radio Sociely.—Genered Talk by
hr. Jenkins (of the British firtmedraxtin, Comp« pep).
WEDNESDAY,

JANUARY

13th.

Rndio Society of Great Britain.-181 pain«,
Meeting.—At 6 p.ta. At the Itaxl if 'di,.
of k.lectrical Engineers, Savoy
li•.C.2
THURSDAY. JANUARY 14th.
Licerpool Wireless Society.—.1 t 7.30 p.m.
At
the
Royal
Institution. Lecture :
Fading." By Prof. E. W. Marehant,
D.Sc., 31.1.E.E. (President).

THE PROPOSED

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.

Rapid progress is being made with the •
organisation of the British Industries
Fair, at which, it is understood, a number of leading wireless manufacturers will
be represented.
The Fair opens next
month concurrently in London and Birits gl am.
The London event will take place at
the White City, where most of the available space his already been booked. In
Birmingham the exhibition will be staged
at Castle Bromwich.
0000
MORAL

BROADCASTING.

A movement to establish high moral
standards in the conduct of broadcasting
is being set afoot by the Chicago Broadrasters' Association. A code of ethics has
been prepared, says the Scientific American, based on the principle that broadcasting is a public service. One of the
principal clauses in the code rutis :" To
realise that a broadcasting station is
ambitious to succeed, but that it is first
an ethical enterprise and wishes no success that is not founded on the highest
justice and morality."

WIRELESS INSTITUTE.

Many readers will be interested in the statement, printed below, which has been issued by the Wireless
Section 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 carefully considered
the proposal for a new Institute of Wireless 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 anew Institute of Wireless 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 aview to improving and extending the activities of the Wireless Section, and making it more
definitely representative of professional wireless engineers, the
Comtnittee submitted the following recommendations which have
been approved by the Council of the Institution :—
(1) While it is evential that the standard of qualifications for
membership of the Institution should be maintained, more
opportunity is to be afforded to the physicist engaged in wireless work to become a member of the Institution.
Applications for membership of the Institution based upon the
•usual general scientific training and wireless professional qualifications to be referred by the Secretary to a Wireless Section
Membership Sub-Committee which will make reports and recommendations for the guidance of the Membership Committee
of the Council.
, (2) The qualifications for membership of the Wireless Section
A
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to remain as at present, viz. : "that he is a member of the
Institution and is actively engaged in the study, design, manufacture, or operation of Wireless or High Frequency Engineering
Apparatus," and the Wireless Section Membership Sub-Committee 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 particulars as to the nature of the study undertaken by an applicant
or for particulars of his work in design, manufacture, or operation in order to satisfy themselves that the applicant is properly
qualified in Wireless Engineering.
(3) The fact to be emphasised and more widely published that
the meetings of the Wireless Section are open to all members
of the Institution.
(4) Th.t Wireless Section Committee to get into direct touch
with the local centre committees for the purpose of ascertaining
the possibility of—
(a) Starting local wireless sections.
(b) Stimulating efforts to produce local wireless papers.
(r) Suggesting the reading of available suitable papers, or
-giving of lectures, at local centres.
(5) Each local wireless section, when properly constituted, to
be entitled to elect or nominate one wireless member to the
Wireless Section Committee. For this purpose a local wireless
section shall consist of at ¡east 15 members, who must already
be members of the main Wireless Section.
(6) The papers and the discussions of the Wireless Section
afid 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 Council, in the same way as are the chairmen 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 Thermionie Valve.

it,
lOR some

By A. DINSDALE.

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 who have
some technical knowledge of the internal action
.
of valves, constitutes an electric current, anti
the phenomenon has been termed the " photoelectric effect."

On account of the minuteness of the current
produced, this photoelectric effect has remained
more or less a scientific curiosity, rarely macle
use of outside the laboratory, until the development of thermionic valves permitted the amplification of the current to such an 'extent that it
'could be usefully employed. .
G. du Pre11 (Ann.
der Physik, No. 3. 1923), G. Ferrié (Comptes
Rendus, November 5th, 1923), and others
showed how photoelectric and other impulses
of similar dimensions could be magnified as
high as a million times lw means of a single
valve.
Commercial Development.

In the centre of the top part of the tube can be seen a
wire " electron. collector."
This 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
he no possibility of light from the filament falling upon the sensitive 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.
In this case it is
the second or fine mesh grid which is in electrical 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-electrode instrument, and shown diagrammatically in the figure. A grid resistance of high
value (to 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 43 volts). The value of the H.T. applied to the plate of this particular valve is
between 90 and 15o volts, and a relay is included in the plate circuit, this latter for the
operation of external l'ircuitS.
Under the above conditions, with carefully
adjusted potentials and with the photoelectric
cell in darkness, the-highly negatively charged
grid blocks the flow of electrons from the filament to the plate, and hence no current will flow
in the external plate circuit.

For such work, however, careful installation, and even special valves are necessary for
best results, and in order to simplify the operation and adapt the photoelectric cell for use by
untrained operators. V. K. Zworykin, of the
Research Department, Westinghouse Electric
Co., East Pittsburg, Pa., has developed the
special device shown in the accompanying
illustration. '.
The type of device illustrated consists simply
of an ordinary three-electrode valve with a'
photoelectric cell included within the glass bulb.
The photoelectric
hut in another type described by Mr. Zworykin. valve,
showing
the
a four-electrode. valve is employed.
In both active coating on the
If, now, a ray of light falls upon the sensiinside of the bulb and
types the filament is of the oxide-coated dull the electron collecting tive coating of the photoelectric cell, a stream
ring mounted on
emitter variety, operated at a temperature so wire
the plate of the valve
of photo-electrons will flow from the coating
low that there is no visible glow. This feature
to the collector.
Since the coating is in elecis necessary on account of the close proximity ot the
trical -contact with the grid, this electron „flow will
sensitive photoelectric cell.
discharge the grid, i.e., draw current from it. This
Constructional
Details
flow of current from the grid to the plate will produce a
SENSITIVE COATING
and Circuits.
voltage drop across the grid resistance which will lower
the potential of the grid. This will upset the careful
In the three-electrode inbalance of the circuit, stop the blocking action of the grid,
strument, the filament is
and permit an electron flow from the filament to the plate.
surrounded by the usual form
The amount of current which will flow in the external
LOCAL
of grid and plate. The inplate
circuit depends upon the rate of discharge of photoCIRCUIT
side of the upper or sphericelectrons, i.e., the degree of illumination of the photoally shaped part of the bulb
electric cell, and the extent of the negative charge received '
is coated with photoelectric
RELAY
by the grid through the resistance.
substance
(in
this
case
With such an arangement, using a hard valve, an outpotassium hydroxide), and
Circuit connections for input of the order of one milliampere can be obtained.
dicating
changes
in
the
the coating is connected, inFor higher outputs, Mr. Zworykin uses the four-electrode
light intensity falling on the
side the bulb, to the grid.
type of valve, .using the first grid as an anode with a
A
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Photoelectric Valves.—
low potential (about 30 volts positive). The second grid
and plate are connected as before. By a proper choice
of spacing. between electrodes and grid mesh, it is possible 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 being 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 aboy'e,
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 above, the Zworykin tube operates as a
light detector, but, by reversing connections, it can be
'made to operate in the reverse manner, so that, with a
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 October, 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

FRENCH

No.

G.M.T.

1

0800

2
3
4

0800
0930
2000

5

2245

Signal.
International and Rhythmic Signals
Do.
do.
International
International and Rhythmic Signals
Old Semi - Automatic
Signal

Station.

Wavelength.

FL
LY
FL

2650 spark.
18900 C.W.
2650 spark.

LY

18900 C.W.

FL

2650 spark.

Lyons (YN) will no longer tra ismit time signals.
This series will continue in force for four months, after which
it is erobable that No. 3 may be withdrawn and No. 5
replaced by an issue of the International and Rhythmic Signals
from FL simultaneously with LI" at 2000 G.M.T. By that
time it is anticipated that the spark transmissions from FL will
be replaced by modulated C.W..
The signals in issues Nos. 1 and 4 are as follow :—
(a) Preliminary signal.
(1)) Times of issue of rhythmic signal of the previous day as
determined by the Bureau International de l'Heure, Paris.
(c) Commencing at 7h. 57m. 55s., the International Signal as
hitherto, except that the three dashes which have constituted
the time signal are to be replaced by six dols, commencing at
A
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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
alarm circuit. Under the conditions of the demonstration, 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, passing 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 vety suitable for use as an automatic fire alarm in
unattended buildings, warehouses, etc. - The device
worked equally well with either artificial light or reflected
daylight.
In addition, this new invention can be used in connection with variations of light intensity for any purpose, 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
(lawn, and for innumerable other applications.
In the latest and most improver,1 Zworykin tubes, the
time lag has been reduced to the order of one onehundred-thousandth part of a second, a reaction so incredibly rapid that new and important possibilities itinmediatelv . become apparent in the .direction of the transmission 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 direct proportion to the
amount of light falling upon the photoelectric cell.
Another suggested application of the invention is in
connection with an entirely new type of microphone for
broadcasting purposes, which would respond equally to
all frequencies.

TIME

From January 1st, 1926 ; the time signals tram the Eiffel
Tower (FL), and Bordeaux, Lafayette (LY) were altered to
the times given in the table below

JANUARY 6th, 1926.

SIGNALS.

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. 1m. Os., a new rhythmic issue of
306 signals. falling as follows :1m. Os., 1st dash followed by 60 dots.
2m. Os., 62nd
„
3m. Os., 123rd „
4m. Os., 184th „
ef
bt
5m. Os., 245th .,
6m. Os., 306th „
The commencements of all these signals are to be evenly
spaced; the commencements of the dashes are intended to
precisely at the commencements of the seconds of mean time,
and they will be each about one half-second in duration; the
dots will he about one-fifth of a second in duration.
Issues Nos. 2 and 3 will take the same form as hitherto,
and for ordinary users the only service withdrawn is the old
semi-automatic service from FL at 1045 G.M.T-.
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 probationary 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 scientitc requirements, and any communications on
the subject .may be addressed to the Director, Bureau International de l'Heure, Observatpire National, Paris, or to the
President. International 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 a tuned H.F. amplifier
intended to operate on the broadcast
.wavelengths is that of preventing
self-oscillation.
It has already been
pointed out in these notes that, if the
aerial coupling is loosened sufficiently
to be effective, even a single amplifying valve will oscillate when its
anode circuit is brought approximately
into tune. Some artificial stabilising
device therefore becomes necessary :
of these, the so-called " neutrodvne
and various damping methods have
already been discussed.
There are several other alternatives
open to the amateur constructor, one
of which is shown in Fig. T.
In
this case a loosely-coupled H. F.
transformer with a tuned secondary
winding is used between the H.F.
and detector valves.
If the coupling
between
these
two
windings
is
gradually reduced, a point will be
reached where the valve and its
associated cil cuits will no 1(mger tend
to oscillate, due to the fact that the
primary or anoile circuit may be said
to no longer form a part of the timetl
circuit ;thus conditions necessary for

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

with

self-oscillation no longer exist.
1
t aperiotlic and heavily-damped transis obvious, however, that if the
former is used to transfer energy from
coupling is reduced excessively, the
the anode circuit of the first valve to
amount of energy handed on to the
the grid of the second.
Both these
succeeding valve will be reduced to
valves are
functioning as high.
such an extent that the overall amplifrequency amplifiers,
and as in
fication ol tta mal tie will be small.
neither case do we have a sequence
The best r,-sults will be obtained when
of tuned grid and plate circuits, there
will be no tendency towards selfHT
oscillation, provided that there is not
an excessive amount of magnetic
coupling between the coils.
The disadvantages of this arrangement are that the amplification given
by the untuned stage is small, and
T.
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
Li
aerial and grid coils, and general
attention to the selectivity of the
tuned circuits.
fig. 2.—Stable 11.F. amplifler-detector.
In the receiver shown, reaction
the coupling is just weak enough to
may be introduced,
if required,
prevent self-o:.ciliation, but, unforbetween the anode circuit of the
tunately, this adjustment will only
detector valve and either the tuned
remain correct over a very narrow
anode or grid coils.
liand of wavelengths.
0 0 0 0
The scheme has the advantage that
"REFLEX"
ADJUSTMENTS.
ordinary plug-in coils, in the usual
two-coil holder, may be used as a
It may sometimes happen that,
transformer.
Tue correct size for
when the contact is remove41 from the
crystal detector .in a reflex receiver,
the primary will hest be found Ity
experiment; this will generally have
an actual increase in signal strength
is noticeable. This is due to the fact
a considerably smaller number of
that damping is reduced when the
turns than will the secondary.
crystal circuit is broken, and the
An ingenious adaption of this prinvalve tends to approach more nearly
ciple has been used in an American
to the oscillation point, the whole rereceiver; in this case the transformer
ceiver thus becoming more sensitive.
coupling shaft is connected to the
tuning condenser through a reduction
The valve itself will be rectifying
on
the
" bottom
bend."
Such
gear, in such a way that the coupling
symptoms, of course, indicate a seriwill be approximately right for any
ous fault, as the set is obviously not
setting of the condenser.
functioning as a dual amplifier.
In Fig. 2 is shown another and
The trouble may be due to an inobvious method of ensuring stability
sensitive crystal, or to incorrect
in an H.F. amplifier.
Here an
A
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values of high- and low-tension voltages applied to the valve; in these
cases the remedy is obvious.
Possibly the design of the high-frequency 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 comparatively high resistance, such as the
perikon, or carborundum-steel combination, and are hardly suitable for
the more popular galena crystals.

JANUARY 6th, 1926. \

absolutely no technical knowledge
may be trusted to put the set into
operation.
In the case of a multivalve receiver fitted with separate
filament controls, much tiresome turning of rheostat knobs will be avoided.
It should be remembered that the
manufacturers of certain types of
dry-battery valves, consuming o.o6
ampere, recommend a gradual application of filament current, so this
arrangement can hardly be recommended where this particular class of
valve is used.
0000

THE MASTER-SWITCH.

It is generally admitted that the
life of' bright emitter valves is considerably reduced by the sudden application of the full filament voltage,
and one is generally advised to turn
on the filament rheostat gradually.
If this precaution is tó be observed,
the use of a "master switch " to put
the set into operation is not permissible, but a variable master resistance, controlling all the valves, may
be used in its place.
Dull emitter valves, with filaments
working at low temperatures, probably do not call for this refinement.
and the use of a switch, inserted in
the positive L.T. lead, will be found
convenient, as, by its use, those with

COMMON FAULTS.
Experience shows that a very large
proportion of the faults which develop in a valve receiver are to be
traced directly to the batteries, either
high or low 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 L.T. accumulator. Dirty and
corroded connections on this battery

often give rise to comPlete or intermittent 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.
Even the best intervalve low-frequency 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 improved methods of manufacture are
now being applied to these components, so it is to be hoped that this
all-too-common trouble will soon become less frequent.
No attempt has been made to
enumerate all the possible causes of
failure to obtain signals; the abovementioned faults are those which experience shows are most likely to
arise in dealing with a set properly
constructed with good components.

DISSECTED DIAGRAMS.
No. 13.—An Armstrong Super-regenerative Receiver.
For the benefit of readeis who find difficulty in reading circuit diagrams we are giving weekly a
series of sketches showing how the complete circuits of typical wireless receivers are built up step
by step.
The, "super-regenerative" principle has great possibilities, particularly on the shorter
wavelengths.
.
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A tuned oscillatory
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.
A 40
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A leaky-grid condenser is Inserted to
give rectification, and the
long-wave
quenching coil, shunted by a fixed condenser, is connected in the low-potential
grid return lead.

The plate circuit is completed through a
reaction coil coupled (generally variably)
with the grid coil, the H.T. battery, and
the long-wave reaction coil, in the order
stated.

.
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The utility of this or any thermionic valve depends entirely
upon its treatment of the electronic flow. Positive efficiency
in electronic 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.
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than
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satisfaction or instant
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greater distance, volume and purity, and
keener selectivity.
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Also
makers
of
American type C.T.
irpe at u/6.
Full
- technical
data on
request. All CLEARTRON valves are
Dull Emitter.

CLEARTRON
CHARING

'Phone : Regent

22 3112.

RADIO LIMITED

CROSS,

LONDON

C.T.2.5

and

C.T.2513

15'
Also
makers
of
American type C.T.
2o1A at 15/-. Full
technical
data
on
request. All CLEARTRON valves
are
Du!' Emitter.

AND BIRMINGHAM
'Grams : Cleartron, Westrand. London.

C EARTROINI

1111111111Weemommenememinicaree

BRITISH
2"

355

America's Forcia9st

MADE

Valve mq1

Advertisements for " l'he Wireless ho, ¡J " are

011/y

:z Britain's

accepted from

X

t Factory.

firms :oe believe to be thoronehlv

.5,7vice Adverlising.
reliable.

Jug

20

J
ANUARY 6TH, :
926.

THE *
W IRELESS WORLD

ADVERTISEMENTS.

This book should be
your wireless guide
and
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throughout the next
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e
A volume of particular interest to every wireless enthusiast,
containing amongst a mass of other features the following
special items:

FOR AMATEURS
& EXPERIMENTERS

19 26

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 pages of diagrams and
notes): GLOSSARY OF TECHNICAL TERN'S: CLASSIFIED
DIRECTORY OF MANUFACTURERS: VALVE DATA, USEFUL
TABLES, FORMULE and INFORMATION on all subjects of
interest to AMATEURS

PRICE 2/6 net.

BY POST 2/81
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PIONEERS OF WIRELESS.
By ELLISON HAWKS, F.R.A.S.

In this series of articles it is proposed lo outline
briefly Ilw researches of men who have laid the
electricity.
The series will conclude with a short
in the field of

the development of wireless science and to describe
foundations of our knowledge of magnetism and
account of the discoveries of contemporary workers
wireless science.

1.—William Gilbert.
HE story of the invention and development of a
practical system of communication without wires
is one of the most remarkable in the annals of
sc'ence. Almost everyone knows that radio is not the
outcome of the work of any one man, as is sometimes
erroneously 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.
In
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 more particularly so, perhaps, with
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 built up,
and this
knowledge
helps
us
to
realise the vast amount of
labour and research that has
been necessary to achieve
our
present
results.
It
helps us, also, to understand
something of the fundamental physical laws that
lie behind even the faintest
click of a Morse " dot " or
" dash " heard in our receiver.

difficulties and by overcoming obstacles that were at
lirst regarded as insurmountable.
Attention to detail,
and more particularly patience and perseverance, were
also important qualifications of these early workers.
Fortune did not favour any one of them with chance
discoveries leading by ashort-cut to such brilliant achievements as radiotelephony or super-regeneration.
Indeed,
developments have been on lines clearly recognised in
every other field of scientific achievement.
Watt's invention of the separate condenser, which led to the
triumph of the steam engine, 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 been
taken had not the road that
led to it been carefully and
thoughtfully trave rse d.
Palissy's discovery of the
process
of
enamelling
earthenware, Gottlieb Daimler's internal combustion engine, the Curies' discovery
of radium, the Wrights' first
aeroplane.
These and a
hundred other instances illustrate that steady and persistent research alone results
in the reward of discovery—
the right to universal recognition as a benefactor to
mankind or the builder of a
new science.
Early Studies in
Magnetism.

Difficulties of Pioneer
Research.

The discovery of wireless
came
about
by
gradual
evolution.
It
was more
particularly the result of
the
combined
efforts
of
many eager 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
study, by the conquest of

illiam Gilbert (1540-1603).

As everyone knows, magnetism plays an all-important
part in radio.
Most of us
studied magnetism at school,
where we learned that there
are two kinds of magnets :
(r) the permanent magnet.
and (2) the electro-magnet.
A specimen of the former
may be bought at any toyshop, while the latter has a
wide application, being used
for many commercial purposes, ranging from ringing
A

T."
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The Pioneers of Wireless.a herulebell to providing great motive power by means of
large electric motors. Permanent magnets were known in
olden days, 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 " lodestone," is mentioned in ancient Chinese records, and is
refecred to by early Greek and Roman writers.
No serious study of magnetism was made until the
time of Queen Elizabeth, however, when Dr. Gilbert investigated the subject and published his famous book.
William Gilbert (1540-1603), or Gilberd as he sometimes spelled his name, was the son of Hierom Gilberd,
a Suffolk gentleman and Recorder of Colchester. William
was born on May 24th, 1540, at Colchester, then a fishing centre on the banks of the river ('olne.
Little is
known of his boyhood, but at 14 years of age he entered
St. John's College, Cambridge, and, matriculated four
years later. He was elected a Fellow of his college on
March 21st, 1561, and later became examiner in mathematics. In 1564 he graduated M.A. and took his degree
of Doctor of Medicine in 1569, becoming a Senior of his
college on December 21st, 1569. Having spent three
years travelling through Europe, he took a house at St.
Peter's Hill, London, and commenced to practice in 1573.
Three 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 Elizabeth
in 16or, and to James I. on his accession, and these
appointments resulted in his attaining a considerable
practice.
Deviations of the Compass.

Gilbert was not content to follow medicine only, however; he was intensely interested in the magnet and in
elementary electricity, and spent his spare time in studying these subjects.
At this time the behaviour of the magnet was somewhat 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 explanation, although many theories had been advanced to
account for them. Some thought the Pole Star acted as
an attractive force to «the needle; others that there was
• Acocks qieen, Birmingham.
(November 28th to December 15th.)
Australia: 20M, 2YI,' 3AD, 3BM,
5BG, 6AG. Ne w• Zealand: 2AC, 2XA,
4AC, 4AS. Smith Africa: A6N. India:
HBK.
Italy : 1GN
('phone), IRM,
1FC, 3TR, lAS. U.S.A. :6CIX, 6CT0,
9CTR, 9BDW, 9DNG, 9ZT, 9CXX,
9DeJ, 5AHP. ,
Brazil: lAB, lAC, IAF,
1AP, IAN, HA, 5AB.
Belgium: U3,
S4, K8.
Others: NISP (U.S.S. "Detroit "), NISM (U.S.S. " Milwaukee),
NRDM, NFV, A7, XGB1,
(0-v-1)
•
F. J. Taylor.
Whitman, Mass., U.S.A.
Great Britain :2WJ, 2DX, 2LZ, 5LS,
6RY,
2NM,
2XY.
France:
8FS,
8WAG.
Holland :2PZ.
Italy :1BD.
A
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an immense island of magnetic ore in the Arctic, which
attracted the needle.
It was even told how, when a
vessel approached this island, all the bolts and nails that
held the timbers together flew out and the ship fell to
pieces
"De Magnete."

The credulous lielieved these stories, but not so Gilbert.
Casting legend and superstition aside, he collected the
observations of Sir Francis Drake and others of his
friends, who at his request closely observed the behaviour
of the compass when sailing through distant seas. In
i600 he published the result of his investigations in his
famous volume De Magnete, which incidentally was the
first great physical work to be published in England.
'l'he book commences with a summary of existing knowledge 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 experiments. Gilbert deals with the power of attraction,
its direction and relation to the poles of the earth, arid
its variation and declination.
He points out the practical bearing of these points on navigation, and suggests
how declination may be used in discovering latitude at
sea. He comes to the conclusion that the phenomena of
magnetism are explained by regarding the earth as a vast
spherical magnet, and he verified this theory by experiments, which incidentally cost him £500.
De Afagnete aroused considerable interest in scientific
circles, and Gilbert's merit as an investigator was at once
recognised, both in England and on the Continent. He
did not long enjoy the reward of his labour, however,
for he died of the plague on November soth, 1603.
Although Gilbert's contemporary, Sir Francis Bacon,
saw fit 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 envy the author of De illagnete.
Thousands of listeners may never have heard of Gilbert
or his work, and yet 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 magnetism, and, with Dryden, we realise that " Gilbert shall
live till lodestones cease to draw."
"

Cella flearrî.
Extracts from Readers'
Logs.
Mexico : 9A, IAA, lAX, 1B, 1K.
Hawaii: FX1. Cuba: NVE, 2JT. Porto
Rico: 4RL. New Zealand •. 4AR, 2AC.
Australia: NRRL, 3JU, 3X0, 3BD, 2TM.
S. C. Littlefield (U. 1CMF).
Brockley, S.E.4.
(During November.)
Australia : 3EF.

India :

HBK

Philippine Is. : IHR, NAJD.
South
Africa:
0-A6N.
Bermuda:
BER. •
Brazil: lAB, 1AF, IAN, IAP, IAV, IIB,
5AA, 5AB.
Porto Rico: 4JE, 4KT,
4RL, 4SA.
Canada: 1AK, lAR, 2BE,
2BG, 2F0.
Morocco: AIN, MAROC.
U.S.
: 3AHA, 3AUV, 3AVK, 3ADB,
3BCT,. 3BHV, 3BNU, 3CDV, 3CKJ,
3DH, 3HG, 3HS, 3J0, 3LW, 30H,
3QL, 3WB, 3WO, 3ZO, 4CH, 4DU,
4TV,
8ADA,
8ADM,
8AJ,
8ALY,
8AWA, 8AZU, 8BGN, 8BPL, 8BTH,
8BUK, 8CCQ, 8CCR, 8DAE, 8DON,
8EQ, 8ES, 8GZ, 8JQ, 8ZU, 9ADK,
9CJW, NAF, NDF, NISM,
NISP,
NFV, NKF, NPG, NTT, NVE, WIR,
WIZ, WQO.
Various: GFUP, GHA,
GCS, S-TI.
(O-v-1.)
A. J. Perkins.
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TOPICALITIES FROM

SAVOY

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

HILL.

ment have been entirely renewed at an
expenditure of some thousands of pounds.
0000

0000

Traffic Noises.
It is interesting to note that all
new buildings in Broad Street have
to be built 55ft. back from the existing
building line, as it is expected that in
A Day Younger than 2IA.
the course of the next ten years Broad
The premises are self-contained, with a
Street will greatly increase in importance,
very attractive entrance hall, and they
and the authorities are arranging for a will provide very excellent accommodawider and better street. In consequence
tion for the staff of the station, which,
of this. the B.B.C. studios and offices are
by the way-, opened only one day after
placed at a distance of 55ft. from the
London, on November 15th, 1922, and-Mr.
existing road, and therefore the likeliPercy Edgar
is
the senior Station
hood of any traffic noise disturbing the
Director.
transmissions is practidally non-existent.
0000
«
In the present inadequate premises in
New, Street the noise from passing traffic •A More Powerful Transmitter.
is a vital factor.
The transmitting site will not be
0000
changed, but a new and more powerful
transmitter was recently installed, as
The Main Studio.
described some time ago in The Wireless
The premises themselves are very
World, so that within a space of two ei_r
spacious, being the biggest of any in the
three months the Birmingham station
provinces.
The main studio is 48ft: by
studio premises and transmitter equip40ft., and is bigger than the biggest
studio in London. In- 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,
etc.
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 possible echo effects, according to whatever
is being broadcast.

Thousands of Letters.
If a mass of appreciative correspondence is any guide to the value which listeners place upon the broadcasts of wellknown 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

Barry Lauder's Income Tilt.
One wonders, by the way, to what extent 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 quite 'wrong.
0000
Artists' Fees.
Some artists have a rooted objection to
stating what fees they receive, and for
this reason the broadcasting officials
have made it an inviolable rule that no
information shall be given on .tlika
subject.

0000

The Talk Studio.
In addition to the main studio there is
a talk studio, 18f t. by 14f t. The Birmingham station will thus be well equipped
in its efforts to give the best studio presentation.
0000
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 departments in comfort, with room to spare at
the moment, although there is no doubt
that future expansion will soon fill this.

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.).
A
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The Dynamo Nuisance.
The amount of interference by motors
or dynamos of lifts, power stations, etc.,
is increasing, and the question is asked
whether legislation could be introduced
in the interests of listeners to deal with
the nuisance.
0 0 0 0

Ethereal Rights ot Way.
It has never .yet been declared that
either individuals or nations have any
rights in the ether. If there is such a
thing activities both on the part of
national governments and international
forces like the Office Internationale de
Radiophonie at Geneva are essential to
support the holders of those rights.
0 0 0 0

Cutting In.
The position generally wants regularising.
For instance, when a British
station moves away from a certain wavelength, some Continental station proceeds
to fill up the wavelength surrendered. An
example of the confusion existing among
Continental stations occurred last week.
In conseqitence of the heterodyning .of
Leeds by Petit Parisien, •
Geneva shifted
the latter's wavelength, whereupon San
Sebastian immediately adopted the wavelength evaenated and matters were made
worse for Leeds. The Spanish Adminis•
tration has now been asked to avoid
interference on British stations during
main broadcasting hours, i.e., from 7 to
11 p.m. This sort of .thing is of almost
daily occurrence nowadays.
.
0000
The Broadcasting Committee (1925).
It will be interesting to read any evidenie that is given before the Broadcasting Committee (1925) on the subject of
alternative programmes on widely separated wavelengths.
It is well known
that thé plans for future development
provide for about ten regional stations
designed to give alternative services to
crystal users, with three or four relay
stations to cover less important areas.
Certain interests outside the ranks of
listeners and broadcasting officials are
opposed to the scheme and have expressed
-a wish to give evidence before Lord
Crawford and his colleagues. Normally,
one might suppose that it would be extremely difficult, if not impossible, tri
adduce any reasons why alternative programmes should not be made available to
listeners; but apparently an attempt is to
be made by the interests concerned to
achieve thé impossible. The Committee
will want a lot of convincing.
0000
Itublin Jamming.
Dublin station is a newcomer into the
field of interference
Before the station
was started up the wavelength allocated
to it by the Geneva Conference was 296
metres, which was almost 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 if
it moves up at all it will probably be
too near Newcastle to he comfortable.
A 46

FUTURE FEATURES.
Sunday, January 10th.
LciNnoN.-3.30 p.m., Star Ballad
Concert. 9.15 p.m. ' De Groot
and the Piccadilly. Orchestra.
BIRMINGHAM.-3.30 p.m., aLight
Symphony Concert.
ABERDEEN.-3.30 p.m., Symphony
Concert.
Gtssilow.-3.30
"The Hymn
of Praise " (Mendelssohn).
Monday, January 111h.
LONDON.-8 p.m., Chamber Music.
9p.m., The Grand Hotel, Eastbourne, Orchestra.
BIRMINGHAM.-8
p.m.,
Classical
Opera.
9p.m., Lighter Opera.
BELFAST.-8 p.m., Italian Operatic
Music.
9 p.m., Three Short
Plays.
Tuesday, January 12th.
LosnsoN.-8 p.m.. "Milestones of
Dancing and Romance. MANcusieren.-8 p.m., "Over the
Open Microphone."
Wednesday, January 13th.
LoNnox.-8 p.m..
New
Works.
9.25 p.m.. " Passion, Poison
and
Pet rificat ion " (George
Bernard Shaw).
BIRMINGHAM. —8
p.m.,
Military
Band Concert.
BOUR NEMOUTI1.-8 p.m., Celebrated
Concertos
and
Instrumental
Feature.
CARDIFF.-8 p.m.. The Creative
Genius—(1) The Triumph of
Beethoven.
NEWCASTLE.-8 p.m.. Community
Singing Concert.
GLA SCOW.--8 p.m., Orchestral 'oncert.
BELFAST.-7.30 p.m_ Spain.
Thursday, January 14th.
BoraisEstourn AND 5XX.-3 p.m.,
"John Citizen at Home
and
the Wireless Christy Minstrels.
CAnnts-e.--8 p.m., Sea Spray ,11.
MANCHESTER.
p. in., Lancash ire
Talent Series.
NEWCASTLE.--8 p.m..
Pianoforte
Recital by Irene Scharrer.
ABERMEN.-9 p.m..
"Cavalleria
Rusticana "
Friday, January 15th.
Li is no iv.-9.20 p.m., Percy Fletcher
Programme.
M ANCHESTER. —8 p.m.. Old Folks'
Favourites.
Newcserte.-8 p.m.. " Love in a
Village," a Comedy by Isaac
Bickers' aff.
Saturday, January 16th.
NEWCASTLE.-8
p.m..
Stisinda le
Bennett in his own songe.

How Records are Prepared.
I3y the way, a hoard ciivered with
tracing paper is now kept at headquarters, with the names of all known
et ai ins in Europe and the day of the
Inow h us
on
pair of variables of a
graph, with, in addition, certain dis-
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lances from which reports on a station
are received, making a third variable.
This enables the heterodyne position, as
well as the wavelengths of all stations,
to be ascertained at a glance. •Thé
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.
e 0 0 0

Two Theatre Broadcasts.'
The broadcast excerpt. from "Mer
cenary Mary," which was postponed
owing to the Queen-Mother's death, will
be relayed from the London Hippodrome
on January 15th from 8.50 to 9.20 p.m.
On New Year's night, "Bluebell in Fairyland "
was relayed from the Chelsea
Palace Thieve.
0000
Short v. Long Wavelengths.
Although the future de‘elopment of
wireless is believed to be in the direction
of short wavelengths, a good deal more
research is needed before short. waves for
broadcasting are a thoroughly dependable
proposit ion.
0000
America's Experiences.

The
cx perlt'll(PS
of
st at ion
WGY
(Schenectady) will be utilised in argument by the ollponents of short waves.
For many months past the Schenectady
station has been transmitting its programmes on four waves, namely: 41.88
metres, 109 metres. 379.5, and 1,560
metres.
Observations of
the
signals
obtained on receivers tuned to these
various wavelengths have shown that the
longest wave transmissions are the best
foe relay work.
0000

Daventry's Future.
The fact that the long wave is utilised
by the DaAentiy station confirms the
future uses that 5XX may be put to as
regards internatioual broadcasts.
0000
"Drake " is Coming to 2LO.
Mr. Louis N. Parker, writ ing from
Switzerland. says that he will he pleased
to take part in a broadcast performance
of " Drake " on January 28th. and the
officials at. Savoy Hill are now going
ahead with the arrangements.
0000
Hardly Suitable.
A prominent broadcasting official who
took part in the opening ceremony of
Newcastle's new premises had perforce
to appear in the studio in .the tweed suit
in which he had journeyed North, owing
to the carelessness of a railway servant
who handed him a lady's travelling bag
in mistake for his own.
The bag was
very similar in appearance, but as it was
believed to contain articles unsuited to
masculine .adornment, especially in a
broadcasting studio, the broadcast appeal
to its rightful owner to claim it as
quickly as possible and to render unto
Caesar that which was Cfesar's was like
a cry straight front 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 Churchill, Ltd..
76, Fore Street, London, E.C.2.
1u
general outline it resembles atypical loudspeaker of the horn type, but an examination of the base piece reveals that an
entirely new method is employed for
operating the diaphragm.
The illustration shows the three sections
of the base lifted apart, which in
assembly are placed over one another.
As can be seen the lower poi stow carries
an electromagnet of 'literal dimensions
and fitted with laminated pole pieces.
Each spool is wound to a resistance of
1,000 ohms.
Above this is assembled
another section .which also carries a similar electromagnet together with a reed
armature, which occupies the spin e I
Wtween the pole pieces.
The elect ro magnetic system is thus duplicated and
the polarising action of the electromagnets
is arranged to influence the teed so that
it is both repanelled and attracted between the pole pieces.
The reed is
securely clamped at one mid, the other
end being held between a pa ir id rublier

reproduction which this loud-speaker is
capable of giving.
The vibrations imparted to the reed are transmitted to a
mica diaphragm by means of a light stiff
connector, the diaphragm being set up in
avery similar manner. to that employed in
a gramophone sound-box and is supported
between rubber cushions.
0

0

the winding cuts are made at tine end of
the centre piece.
The method of winding is quite
unique, the turns of wire beine• built up
into a number of air spaced' sections.

0 0

THE NEW FERRANTI TRANSFORMER.
'Fite attention of the amateur has
recently been called to a new model of
in tervlve
it.
transformer manufactured by
Ferranti, Ltd., of Hollinwood, Lancs.
The manufacturers issue a pamphlet

Ferranti

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.

The mechanism of the Puremax loudspeaker,
in
which
a double electro-magnetic action is applied to a stiff reed
and the vibrations transmitted to a mica
diaphragm.

buffers. the position of which is cont rolled
by the adjusting screw.
'The design of the reed and the method
by which it is supported obviously plays
an important part in producing the good

giving full details of the performance of
the transformer and the manner in which
it should be operated.
It is not the
intention here to discuss the performance
of this component on test, and details of
construction only are given so that the
reader will appreciate the many unique
points of design which have been introduced and which undoubtedly go to produce improvement in operation.
The core is of double "D" shape
and is very liberal in dimensions, haying
a cross section area of about itt. square.
It is not assembled its the usual manner
by interleaving strips of " E "-shaped
pieces, but each lamination is a complete
double "D," as shown in the accompanying drawing, and in order to permit
of the insertion of the stampings about

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

An ebonite tube which slips over the
core is fitted with twelve rows of ebonite
pegs, five itt each row. These pegs serve
as spacers between the sections and also
support strips of ebonite which 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 condenser consisting of copper plates and mica dielectric.
The terminal strip for the primary shown
at A picks up contact with the winding and-the condenser B by means of
clips. An iron case encloses the transformer.
It must be admitted that this çornponent marks a step forward in intervalve 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
&
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COMBINED VALVE HOLDER AND
FILAMENT RHEOSTAT.
The construction of receiving sets is
simplified by the use of the combined filament rheostat and valve holder which is
produced by the London and Provincial
Radio Co.,' Ltd., Collie Lane, CoInc,
Lancs.
It consists of an
ebonite
bracket
carrying the connections for the valve

L. & P. combined valve holder and

and the rheostat winding which is operated by means of a plunger between apair
uf spring contacts.
This component is
easily attached to the instrument panel
by means of one hole fixing, and the connections between valve legs and rheostat
are already made.
The valve holder is
of low capacity type, and accidental contact, between the filament pins of the valve
and the anode socket of the holder is
avoided by covering the contacts with insulating material, the covering for the
plate connector being red.
The rheostat is obtainable in various
resistance values, while it would not be
a difficult matter to interchange the resistance unit when a change is made in
the type of valve employed. The metal
parts are nickel plated.
o000

on the market and to possess an attractive 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 pillion
which is mounted between two
indiarubber rollers which are made
to engage on the edge of a milled
wheel tilted at an angle of about
45b
to
the
main condenser
spindle
ait d
terminating On
a small rttbbei......
wheel
which
makes
friction
contact
with the face
of the instrument
panel.
filament rheostat.
The drive thus
obtained does
not possess the slightest degree of backlash as is usually produced when the
reduction gearing consists of a train of
toothed pinions.
0 0 0 0

THE EFESCA VERNISTAT.
The need for obtaining a critical control of filament current has led to the
production by Falk, stadelmann and Co.,
Ltd., 83, Fat:ringdon lid., London, E.C.1,
of a filament rheostat in which the operating knob is rotated through three com-

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

Rushton lead-In tube and earthing plug.

aerial wire and the lead to the aerial terminal of the set.
A third plug is supplied, so that the aerial may be connected direct to earth when the set is
not in use, and a spade terminal attachment enables connection to be made between any of the spring plugs and terminals on the set.
The lead-in tube itself is very yell designed.
The central conductor passing
through the insulating tube consists of
a meial 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 surrounded by
air dielectric where the electrostatic field
strength is greatest, thus considerably reducing dielectric losses. Insulation losses
au e guarded against by employing ebonite
tube of the highest grade.
The., spring plug-in connectors are well
made and give firm self-cleaning contact.

Star Wireless Supplies " (101, Hitchin
street, Biggleswade).
Wholesale price
of Star wireless products.
0000

r
,
t•

The Vernistat filament rheostat is rotated three times in moving from maximum to minimum and thus provides an
exceedingly critical control of filament
current.
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THE "RUSHTON" LEAD-IN TUBE.

Catalogues Received.

ATLAS VERNIER DIAL.
Messrs. H. Clarke and Co., Ltd., Atlas
Works, Old Trafford, Manchester, manufacturers of the Atlas coils, have recently
produced a geared knob and dial. It is
one of the first reduction geared dials of
British manufacture to become available

The Atlas "Vernianob" is of large diameter and cleanly moulded in Bakelite.
Critical
adjustment
is
provided
by
perating through a reduction gear with
entire absence of backlash.

JANUARY 6th, 1926.

plete turns in tnovitg'from maximum to
the off position.
The resistance wire,
wound in the form of a spiral, is wrapped
three times round an ebonite drum which
is rotated by means of the operating
knob. Contact is picked up by means of
a spring carried on a metal block and supported by a pair of guides. As the drum
is rotated the spring contact is caused to
traverse the face of the drum.
This component has a high-grade finish,
the end plates being of polished aluminium and other parts of nickel plated
brass.
One hole fixing is provided for
attaching the rheostat, to the instrument
panel.

•• Butterfields. Ltd." (Wireless Department, Levis Works, Stechford, Birmingham
Four-page folder dealing with
Levis 1926 wireless sets.
0000
" H. C. Tofield, Ltd." (30. Church
Street, Birmingham). Catalogue of Siren
wireless receivers; also leaflet describing
Siren filament rheostats.
0000
" R.
Roberts.
Ltd."
(53,
Newton
Street., Birmingham). Trade price list of .
wireless components.
0000
"Gent and Co., Ltd." (Faraday Works,
Leicester).
Book 5, Sections 1 and 5,
ill '1st rat ing and describing " Pul-synetic" electric impulse clocks as used in
the reception of Greenwich time by wireless.
0000
" Grafton Electric Co." (54, Grafton
Street, Tottenham Court Road, London,
W.1). 104-page illustrated catalogue of
wireless and electrical accessories and
components.
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OF TECHNICAL TERMS

Definitions of Terms and Expressions commonly used in Wireless
Telegraphy and Telephony.
This section is being continued week by week and will form an authoritative work of reference.

Potentiometer Control (of grid voltage).
A method of varying the voltage applied to the grid of a three-electrode
thermionic valve by means of a potentiometer which is connected either
across the filament beating battery or
across a separate battery. The end of
the grid circuit is connected to the
slider of the potentiometer so that the
grid potential may be varied at will.
See URI') POTENTIOMETER.
Poulsen Arc.
A special form of arc
struck between carbon and copper electrodes in an atmosphere of hydrogen,
used for producing high-frequency con-

Federal-Poulsen arc at the
Bordeaux station.
tinuous wave oscillations for wireless
purposes. The oscillations are produced
in a tuned circuit connected across the
arc, being due to the unstable nature of
the arc.
Power. Power is the rate of doing work,
i.e., the amount of work done per unit
of timo. The electrical unit of power
is the +nett or kilowatt (L000 watts).
One watt is the rate at which work is
being done, or at which energy is being
dissipated in a circuit carrying asteady
current of one ampere under a pressure
of one volt. Thus the power in a circuit is given in watts by the product of
amps. and volts, provided the current
and voltag., have steady values (cf.
Pow za IN A.
C.CIRCUITS). In a pure
resistance the whole of the electrical
energy is converted into heat, and if I
is the current flowing through a resistance R ohms the power is given by
I2R watts. 1 watt=10' ergs per second
and 1 horse-power=746 watts.
Power Amplifier.
A low-frequency amplifier specially designed to amplify
speech signals up to great strength for
use with powerful loud-speakera.

Power Component.
That component of
an 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
" wattful current " or "energy component." See POWER IN A.
C.CIRCUITS.

is 90° out of phase, does not represent
any power, and is therefore called the
" wattless component" or "idle component."
AVERAGE
POWER

Power Factor. A number less than unity
by which the product of amps and
volts (apparent power) in an A.C. circuit, must be multiplied in order 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 POWER IN A.C. Crecurrs.
Power In A.C. Circuits.
The average
powei in an alleronling current circuit
depends not only upon the e//retire
values of current and voltage, but also
upon the phase relation between these
quantities. In a circuit where the current and voltage are in phn.,c (eq. in a
pure resistance or a circuit tuned to
resonance), the power at every instant
is positive anti it, can be shown. that the
power in watt is given by the product
of the effective values of amperes and
volts, i.e., power= V A watts where A
and V are the effective values of current,
mid voltage respectively.
This is the
same as for a 1) C. circuit, nod mily
applies to the particular case where the
current and voltage are in phase.
Where the current and voltage are not,
in phase (e.g. in an indnetive circuit),
the instantaneous values of the power
are not all positive, and the average
value of the power in the du-cuit is less
than that eiven by the product of
amps and volts. In this case the product of current and voltage is called
the " apparent power," and in order to
obtain the true power it must be multiplied by a factor whose value is less
unity. This is called the "power
factor " of the circuit. When the eurtent and voltage waves are sine wares
the power factor is equal to the cosine
of the angle of phase. difference between
the current, and voltage. Thus if qi is
the angle of phase difference, the true
power is equal lo VA cos ip watts, so
that for sine waves the power factor is
equal to ros
in terms of rotating vectors, A cos e
is that component of the current which
is in pitase with the voltage and is
called the "poaer component " of the
current. The other cumponent, which

(a)

(b)

VOLTAGE

VOLTAGE e

A

(C)

A SIN 0

Povit r in A.C. circuits. (a) current and
.iriiiaee in phase- power factor = I: (b)
current lagging by a phase angle 4, irtmer factor = cos 4,1 (c) 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 =0,
and therefore the average power is zero,
the positive energy taken over a complete cycle being exactly equal to the
negative energy. Thus a perfect condenser or a pure inductance, where the
voltage and current differ in phase by
90°, does not absorb any power. For
this reason a current which is out of
phase with the voltnge by 90° 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 I2R, 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 valve
specially designed to give a large output for use in connection 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 amplification.
Not to be confused with
transmitting valve.
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.
A term very commonly used to
signify electrical difference of potential
or voltage. See POTENTIAL and POTENTIAL DIFFERENCE.
Primary.
Short for primary winding.
Primary Battery.
A battery of primary
cells.
Primary Cell.
A cell made up of suitable electrodes and chemicals so that
an electromotive force is produced
capable of driving a current through a
suitable
external
circuit
connected
between the electrodes. A primary cell
is one in which the chemicals undergo
changes when current flows but which
cannot be charged again electrically
when all the chemicals are used up, as
in the case of a.
secondary cell. In some
types of primary cell the chemicals can
be replaced when the cell has been fully
discharged, such, for instance, as the ,
wet Leclanch,; cell.
Primary Electrons or Primary Emission.
The main emission of electrons from the
'filament of athermionic valve as opposed
to the emission of secondary electrons
from the plate due to bombardment at
sufficiently high velocity by the primary
electrons.
See DYNATRON and. KENO 'MON.
Primary Winding.
That winding of a,
transformer to which electrical power is
supplied. i.e., the one which absorbs
electrical energy from the source of
supply.
This is quite independent of
whether the voltage across it is greater
A 50
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which passes a given point in a circuit
is given by the strength of the current
multiplied by the time' for which the
Projector.
A term sometimes used for
current flows, assuming, of course, that
"loud-speaking telephone" or loudthe current has a steady value. The
speaker.
unit .of quantity of electricity in the
Proton.
The name given to the smallest
practical system is the coulomb, and
" particle " of positive electricty which
is defined as the quantity represented
is supposed to be able to exist in a free .
by asteady current of one ampere flowstate, just as the electron is tue smallest
ing for one second.
"particle " or quantity of negative elecIn electrostatics unit quantity of electricity.
tricity or unit charge is defined as that
Pulsating Current.
A current varying
charge which will exert a force of one
•its magnitude in a regular manner at
dyne on an equal charge at a distance
regular time intervals, but not reversof one centimetre.
ing its direction. Such a condition is
Quenched Spark.
A spark passed bemet with in the plate circuit of a valve
tween points in a special discharger
receiving a. signal; the plice current
which prevents an arc forming after the
varies in accordance with the receis,ed
spark proper has passed. The passage
signals, but it never reverses. It really
of the spark is made to excite oscillaconsists of an alternating current supertions in an aerial system for spark transimposed ou a direct current.
See
mission of wireless signals. The quench.
OSCILLATING COMPONENT.
Push•Pull System.
A system of lowfrequency amplification applied to the
last stage of an amplifier used for
operating aloud-speaker. The last stage
consists of two similar valves whose grid
circuits are fed from a single intervalve
transformer with a tapping taken from
the centre of the secondary winding. The
centre tapping is connected to the
common filament circuit 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 result is that the two plate curQuenched spark gap.
rents vary in such a manner that their
ing of the spark is necessary in order
sum is always constant, but each is fed
•that sharply tuned signals may be
through separate halves of the primary
obtained.
winding of another special transformer
with the primary tapped at the centre.
Quiescent Aerial.
A system of wireless
The loud-speaker is connected to the
telephony where the carrier wave is supsecondary in the ordinary way.
pressed when speech is not actually
taking place.
or less than that
winding.

of

the

secondary

Push-pull amplifier connections.
Pyron Detector.
A crystal detector consisting of a contact between a crystal
of iron pyrites and a metallic point,
usually copper.

"Q "
The symbol commonly used for
,guantity of electricity.
Quadrature.
Two alternating quantities
are said to be "in quadrature" when
they are 90 0 out of phase, i.e., when
the phase difference between them is a
quarter of a cycle.
Quantity of Electricity.
In current electricity the " quantity of electricity"

" R."
The usual symbol for resistance.
Radian.
The angle subtended at the
centre of a circle by an arc equal in
length to the radius, being equal to 57.5
degrees.
Radiating Circuit.
An oscillating circuit
of such a nature, such as an aerial system, that energy is radiated info space
•in the form of electric wares when an
oscillating 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 reception only the magnetic component is
picked up, the signals being of maximum strength when the plane of the
frame aerial is parallel to the direction
in which the waves are propagated.
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SOCIETY OF GREAT 1"•RITAIN.
Survey of a Successful Year's Work.

BUSY and successful year" sums up the activities
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 Telegraphy and Signalling Bill, 1925," which then came before
Parliament. The ultimate withdrawal of the Bill was,
it is considered, largely due to the Society's efforts.
The prestige of the Society has undoubtedly increased.
Linked up with affiliated organisations throughout the
country, it continues to be recognised as the most important national organisation for amateurs.
In December, 1924, "Experimental Wireless and the
Wireless Engineer" became the official organ of the
Society instead of " The NVireless World," owing to
the change of proprietorship of the latter.

le

Standardisation of Ebonite.

The fact that astandard specification of ebonite is now
available is consequent upon the efforts of the Society in
co-operation with the British Engineering Standards Association.
This important achievement, from which all
amateurs will benefit, 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 International Amateur Radio
Onion, 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 entertaining Mr. Hiram P. Maxim, president of the American
Radio Relay League, and several other American
col leagues.
On the social side the Society organised an annual
dinner in London and a .summer excursion to the Marconi Transmitting Centre at Ongar, in Essex.

A scheme for the registration and certification of wireless dealers and repairers is at present under consideration,
but the Society recognises the inherent difficulties in working 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.
Transmitter and Relay Section.

The extension of the "T. and R. Section" has been
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 transmission questions, the receiving side has not been entirely
neglected.
In July the important decision was made to issue a
monthly pelication known as "The T. and R. Bulletin,"
devoted entirely to the interests of transmitting amateurs.
This publication, which is circulated only among members of the Section, has been well received, and is responsible for a large influx of members.
The Society'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 Broadcasting Company.
The treasurer's report for the year ended September
soth, 1925, shows a satisfactory state of affairs, a substantial 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 journevings through
the mist , and uncertainties of 1926.

Lectures of the Year.

During the session six important lectures were delivered,
the speakers being Sir Oliver Lodge, D.Sc., F.R.S., Pre.
C. L. Fortescue, Mr. P. K. Turner, Mr. G. G. Blake,
and Mr. F. M. Colebrook, B.Sc.
In addition a number
of profitable informal meetings 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 societies 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 is interesting to note that when
the Imperial Communications Committee proposed the
drafting of technical wireless regulations, the Society was
invited to send a representative.
Thanks to the courtesy of the B.B.C., fortnightly talk,
have been given regularly from the London Broadcasting Station

NO LEAKAGE HERE! The aerial lead-in at the high power
station (PCG) at Kootwijk, Holland, which maintains communication 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.
A
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The Editor does 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 miter's naine and address.
INADEQUATE "QSL'S."
Sir,—I feel that I must say a few words regarding 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 have 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
fard." What a useful report to receive! No date, no time,
strength, 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. id.
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 hops 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.
Meanyaaile I am continuing my tests on 45 metres, both C.W.
and telephony, and shall gladly welcome reports of a useful
nature.
GERALD A. JEAPES, G2XV.
" Chandos,"
Gt. Shelford, Cambs.
MICA COUPLING CONDENSERS.
Sir,—The increasing popularity of resistance and choke
corpling prompts one to ask when are British manufacturers
going to produce a mica dielectric coupling condenser of 0.15
mfd. or thereabouts, at a reasonable price? Presumably not
until forced to do so by the influx of American goods, as in
the case of low loss variable condensers, etc.
London.
W. D. BRAID.
S.8. FROM LONDON.
•Sir,—I have recently completed the construction of the tworange receiver described in your pages, and I may sae 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 2L0 and 5XX transmissions at
good strength and with excellence of quality, but my complaint
is that I have not by the adoption of this dual-equipped sa.t, a
choice of two programmes. I find that Daventry for fourfifths of the time is relaying 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 ran
so easily tune in sending ont a programme which is already
available from the local station.
A 52

Does the fact that the London programme is invariably chosen
for relay imply an inferiority of the provincial programmes?
Let us hme an independent programme from 5XX to which
we can tun when the London transmission exasperates us. The
question of cost does not enter into it, as the B.B.C. pays, as
a.aw recently. stupendous fees for brief items by really first
class artists.
—
J. T. H.
Acton.
"A TALK TO THE HOME MAKERS."
Sir,—Captain Eckersley's recent article in The Radio Times
on the subject of home construction must have left most of his
readers gasping.
A point which amateurs would like Capt. Eckersley to answer
is why should he take up the cudgels for the manufacturer
and deplore the effects of competition with the home constructor when, as far as I can see, Captain Eckersley is more
responsible than any other man in England for any disappointment which the wireless industry may feel in the amount of
business which broadcasting has produced. Let Captain
Eckersley first of all put his own house in order and give
his constant advocation of the crystal set policy. A little less
of that and the manufacturer would to-day be selling valve
sets and apparatus ora a scale which would leave the question
of competition by home constructors a negligible factor.
London, N.W.
t.. II. S.

HIDDEN ADVERTISEMENTS COMPETITION.
" The Wireless World "

Advertisements Com-

petition, which is maintaining its popularity among our
readers, will be continued from week to week until further
notice.
aa The
correct
solution of
(23/1225) is as follows :—
Clue No.
1:
2.
3.
4.
5.
6.

the

Fourth

Competition

Name of Advertiser.
General Electric Co., Ltd.
S. A. Lamplugh, Ltd.
...
Metrn-Vick Supplies, Ltd.
If.T.C, Electrical Co., Ltd.
J. and W. Barton
British Insulated and Helsby Cables,
Ltd.

Page.
11
4
14
2
19

TheB. following
P. Wilner, were
Eltham,
the £5.
prizewinners
F. Di›lier, London, N.22, £2.
A. L. 'timer, Warkworth, Northumberland, £1.
Ten shillings each to the follcawing :—
Alec Forbes, London. N.19.
John Thyme, Ilford.
M. R. Scoble, Truro.
G. W. T. Bond, Wimbledon.
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The Wireless World
Information Depw-tment
Conducts t. Free Service
of Replies to Peo.dere
Queries.
A Sensitive

Questions should be concisely worded, and headed Information Department." Each separate
question must be accompanied by a stamped addressed envelope for postal reply.

Four-electrode
Receiver.

Valve

was very jute rested in the fourelect rode ral re reflex circuit lot bMelted recently in your journal, but
wish to construit a straight regenerative detertor receiver using a fourelectrode 'valve, my object being the
headphone
recepiion
of
distant
stations rather them values" on nearby stations, and Ishall be glad if you
c;
m1
(
1 indieate to me (I eui table
circuit 718i
J.( '.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 con vent Mimi
single-valve receiver should be used.

0.0003mfo

Charging Accumulators from A.C. Mains.
I hare a mains supply of 240 volts 50
cycles A.C. in my house. Please inform me of the best may in which 1
can charge my accumulator.
S.E.J.
There are four principal methods of
charging accumulators from A.
mains.
First by means of a step-down transformer and a vibrator rectifier, second
by means of a chemical rectifier. third
by means of a valve rectifier, and finally
by means of a rotary rectifier. The first
two of these methods may be said to
be inefficient and not to be generally recommended. whilst the reverse is true
of the two latter methods.
The difficulty %yid' vibrator rectifiers of even an

0.001mfd

0000

0— H.T
2M.n.
0.0005mfd
0 L.T.
+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 be obtained with a filament consumption of 0.06 amp., and the H.T.
required is only a few volts, it is obvious
that this receiver is exceptionally suitable 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 batteries 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 obtained by
connecting the inner grid to +H.T., thus
diminishing the effect of space charge.

small charging current is needed, they
are not to be recommended. Valve rectifiers are efficient, silent, odourless and
trouble-free, but they possess one serious
disadvantage, and that is that the cost
of renewing the rectifying valve forms a
large overhead charge which must of
course be added to the cost of charging
the accumulator. With regard to rotary
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 from 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 ()inlay will undoubtedly be returned with compound interest during the
course of a relatively short period.
A
good machine will run quite silently and
need no attention.

expensive type is to keep them in phase,
they being apt to be put out of phase by
any sudden mechanical "jar" with disastrous results to the accumulator, whilst
even when working more or less satisfactorily the accumulator does not thrive
greatly on this method of charging.
Chemical rectifiers have the (Usad vantage
of being "messy," troublesome and malodorous. Most of them rectify far from
perfectly, and the reason why accumulators 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 ono direction which charges the
accumulator.
Their efficiency is extremely poor, and except for charging
very small accumulators where only a

An Unusual Cause of Interference.
/ hare installe-d at my residence a systens
of electric clocks impulsed at crcry
huff minute by a master dock in the
usual manner.
Every time that an
impulse is transmitted by the master
clock the broadcasting programmes are
spoiled
by
an
objectionable
click
emitted by the loud-speaker. Can you
inform use houi to abate this nuisance?
P.H.11. It is evident that the impulse transmitted in the clock circuit is being picked
up inductively by some lead or leach
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 d;scussion. After making sure on
this point, the usual remedies recommended in the case of interference front
electric lighting mains may be carried
out. Should this fail to bring about the
desired result, it may be necessary to
arrange that all wiring to clocks is carried out by means of lead-sheathed wire
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 resorted
A
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Readers having electric light installations in their houses will almost invariably notice that a click is emitted by
the loud-speaker when switching the light
on or off, which is, of course, a phenomenon similar to that produced by the
clock system, but since this does not occur
periodically every half-minute, its effect
usually passes unnoticed.
°COO

Advantages of a Low Resistance
Loud-speaker.
/

at

very long extension
leads, consisting of about 30 yards of
electric lighting "flex," to the out ¡fit
terminals of my receiver in order to
operate my loud-speaker in a very
remote part
the house.
Qudity,
which is. excellent normally, was very
poor when the loud-speaker was used
on the extension leads, the tone being
very "woolly." Thinking it due to
the fact that the capc.city between
the two wires of the long extension
"flex" causèd a large cape city to
exist' across the loud-speaker terminals, I uwavelled the leads and ran
one wise along the picture rail, the
other being iarked to the skirtingboard r.but results were not improved. Can you assist me in finding
the trouble?
1.B.R.

CC ,Idly Connected

The «trouble is undoubtedly 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.e., to that
side of the telephones which are at high
potential, and the remaining wire to the
positive of the H.T. battery; i.e., to that
side -of the telephones which is at earth
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
currents, whether H.F. or L.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
audio-frequency impulses, although, of
course, not to D.C. Therefore, since the
high potential wire is tacked to the wall;
which is in intimate relationship with the
earth, it is obvious that a capacity exists
between the high potential wire and the
earth, with the result that the higher
musical frequencies are short-circuited to
earth by this capacity, and distortion sets
in. Exactly the same effect could be produced by shunting the loud-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 avery excellent purpose in eliminating the possibility of D.C. leakage by
keeping the steady anode current out of
the extension leads, the deleterious effect
of the capacity remains unaltered. The
only. real safeguard in cases where a loud.
speaker is to be used on very long extension leads is to employ a low-resistance
loud-speaker in conjunction with the usual
10-1 step-down transformer.
The lowA
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BOOKS FOR THE
HOME CONSTRUCtOR
Issued in conjunction with" The Wireless World."
" THE
HOME
CONSTRUCTOR'S
EASY—TO—BUILD WIRELESS SETS,"
by F.H.HAYNES. Price 1/6 net. By Post, no.
" TUNING COILS AND METHODS OF
TUNING," by W
Jastss. Price 2/6 net.
By Post, 2/1o.
" HOW TO BUILD AMATEUR VALVE
STATIONS," by P. R. COCRSEY,
B.Sc.
¡'rice 1/6 net. By Post, 1/13.
"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
31, net. By Post, 3/9.
"MAST AND AERIAL CONSTRUC—
TION
FOR AMATEURS," by F. J.
AINSLIE; A.M.I.C.E. Price 1/6 net. By Post, 2/8.

Obtainable by post (remittance with order) from
ILIFFE &
SONS
LIMITED,
Dorset House, Tudor St., London E.C.4,

or of Booksellers and Bookstalls

frequency transformer possesses, also, the
additional advantage shared by the equal
ratio transformer of keeping the II.T.
away from the loud-speaker windings. It
is, perhaps, somewhat to be deplored that
the modern tendency among amateurs is
to look askance at the low-resistance loudspeaker. on the grounds that it introduces
extra
findthat
distortion.
the reverse
Of course,
is true,
many
a' nd
readers
that
their loud-speakers give better results on
long extension leads. The reason for this
is usually that their instrument is of inferior design and actually requires a large
capacity across its windings in order to
make it tolerable to listen to. The remedy
in your case would be to stretch the high
potential wire across the varkus rooms
through which it passes well away from
walls, ceiling and floor.
The remaining

JANUARY 6th, 1920.
round the picture rail or under the carpet
out of sight. Incidentally the low-resistance 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.
000 0

Using a Transformer as an L.F. Choke
I wish to construct a L.F. amplifier, the
first stage to be choke coupled, the
second
stage
being
transformer
coupled, and shall be glad if you
could give me the circuit, together
with any other details which you
think necessary.
D.B.D.
In Fig." 2 you will find the circuit
which you require. Since you will in all
probability be employing a general purpole valve as detector, it is important
that the choke be of •high inductance
value, 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 henries or so.
Whilst quite suitable for following a lowimpedance power valve, a higher inductance value is necessary after a general
purpose detector valve, which usually has
a fairly high impedance.
An excellent
L.F. choke of high inductance value can
be had by connecting the windings of an
ordinary intervalve transformer in series
with each other.
In this manner not
only do we obtain the sum of the individual
inductance
of
primary
and
secondary, but obtain a great increase in
inductance owing to the mut ru
inductance present between the two windings of the transformer. It is important,
however, that these windings be correctly connected in series in such a
manner that the mutual inductance increases instead of decreases the total
inductance.
We cannot say, however,
whether to join OP to IS or OS. since
H.T.+

u 123

mfci
H.T.-

L.T.
Fig.

—
2.—Low—frequency ▪
amplifier with choke and transformer

wire, which is at earth potential, may lead
round picture rail or skirting board, or
may even be placed under the carpet. In
this case, then, you will be reducing the
actual capacity across the loud-speaker,
and thereby the effect of it, whereas the
step-down transformer does not reduce the
capacity, but does very greatly reduce the
effect, and is much more convenient, in
that it permits of double flex being led

coupling.

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

CONDENSER
We have manufactured the genuine Alansbriclge Condenser as originated
and patented by G. F. Mansbridge, Esq., for over 20 years, and were one
of the first concerns to take out a licence to manufacture under
Mr. Mansbridge's patents.
The manufacture of reliable Condensers, however, presents innumerable
difficulties which can only be overcome by careful research and experience. The genuine HELSBY Mansbridge Condenser, as supplied to
various Government Departments, is the result of over 20 years'
experience, and is unequalled for accuracy and reliability. It is supplied
in a neat black japanned nietal case, plainly stamped with
its capacity, and is fitted with suitable terminals for either
screwed or soldered connections.
The words MANSBRIDGE CONDENSER are plainly
marked on each conden-:er.

British

Insulated

Cables

Ltd.,

HELSBY ,near WARRINGTON .
Makers of HELSBY and PRESCOT Cables,

OUTSTANDING PRODUCTIONS
FOR NEUTRODYNE CIRCUITS
ceiiiminia
_A,(

THE

GAMBRELL NEUTROVERNIA
CONDENSER.

Price

5s

CHIEF FEATURES:—
Min. Cap. '2 micro micro farads.
Max. Cap. 38
Only six revolutions of the knob to cover from
minimum to maximum capacity.
Each revolution of the knob covers six micro
micro farads.
Takes less panel space than that covered by a sixpenny piece.
It is not possible to short the moving and fixed
elements.
The Condenser is totally enclosed—damp, dust
and fool proof.
The best condenser ever devised for either neutrodyne circuits or as vernier c,nclenser.

THE GAMBRELL TRANSADAPTA.

Price

6:6

The only really efficient method of H.F. Amplification.
For use with standard plug-in coils as
neutrodyne Units, or H.F. Transformers. Embodies
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 Gambrel( " Efficiency" Coils.

GAMBRELL BROS. LIMITED, 76, Victoria Street, S.W.1.
Advertisements for " The Wireless World " are only aecePted from firms zee believe to be thoroughly reliable.
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SERIES

appreciated

by

all

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

LITERATURE
A complete listI.: books mild's!, .1
in conjunction w th "The M'in I-World " and dealing with every
aspect of wireless tor the beginner,
amateur experimenter and re.
search worker, will be srlif .ree .111
bequest.

rell»1111111PRIt

6TH,
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irr

THE HOME
CONSTRUCTOR'S
riftffliSMESI

WIRELESS

SETS

F H MAYNES

By POOP., POCOCK

A THREE VALVE

PORTABLE
RECEIVER
Contain:0G

TIlE HO .11 E CONSTRUCTOR'S
EASY TO BUILD WIRELESS
SETS, by F. II. Haynes.
VOLS.

Easy to understant working draw.
tags ate given, milk practical circuit
diagrams.
.together with a sulli tkin
ex/nonagon oI
the und. dying
principle to obtain thorough understanding ol tt:e construction.

2fNa

•-

COLOUR

tr,

WIRING

DIAGRAM.

--111

EACH VOLUME of "The Wireless World" EZI-WIRING
SERIES gives you complete working instructions, detailed
measurements and explanations of the components necessary
for building highly-efticient sets at very moderate cost. A fourcolottr wiring diagram enables you to build the set without any
possibility of incorrect wiring.

PRICE 1/6 NET.
Post ire,

f.,001.111111MIIREE£12.172,
._

WI RELESS

No. 1.

VAIVE RECEIVERS
AND CIRCIMICS

A Three-Valve Portable Receiver

by Hugh S. Pocock. This receiver can be used in any situation with a temporary
aerial or with the frame aerial incorporated in the receiver itself.

PRINCIPII: AND PPJL7110:

No. 2.

A Three-Valve Receiver

No. 3.

A Two-Valve and Crystal Reflex Receiver

by F. H. Haynes. The tuning arrangements of this receiver are self-contained. All
the BMX. stations are, therefore, within range when used in conjunction with an
outdoor aerial.

it t.
AHMHM.
f
.
,

With
FOUR.

COev1PLETI. INSTR(IrtInNS
WORKINC. ()RAM/INC-S.

b..••

by W. James. Reflex receivers are capable of giving avery high degree of amplification per valve.
This two-valve and crystal reflex receiver, unlike many reflex
receivers, will be found perfectly stable in operation, and capable of giving loudspeaker strengt h within a radius of thirty miles of the main
station.

No. 4.
WIRELESS
ieAr.r . l
RECEIVERS AND CIRCUITS
in principle and practise, by R. D.
Panay and N. Ashbridge, B.Se.
Wreten to enable the amateur to
und.rstand thc working of any
even* he constructs.

PRICE 216 NET.

A Four-Valve Combination Set

by W. James. A four-valve receiver of this type is ideal for general reception both
with telephones and a lond speaker. Switches are provided so that two, three or
four valves may be used at will. An entirely new principle is used to cut out the
11.1'. ‘"alve, no switches being employed.

PRICE 2/— net, per volume.
Past free s/2 each.

Obtainable from the publishers of "The Wireless World,"
ILIFFE & SONS LTD., Dorset House, Tudor St., London, E.C.4.

Post tree atio.

w.w.33
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From 8d.
to 10/Never before hare you seen such a comprehewiive range of really efficient tuning coils at
such rema-kably low prices as that altered by
the makers of

The prices and eke, are from No. 25 at 84. to
No. 1500 at JO , . The larger sloes (No.
4.(0.1500) are specially suitable for live as 11.F.
chokes. There Es also a special 5XX loading
for crystal sets at 16. "REFLEX" are the
only successful self,•upporting roils made.
Entirely lee from all capacity•causing fittings.
Try the "REFLEX" on YOUR set and notice
the difference. From all gooà dealers.
M'a ask to ace the mee patent it EFLEX
Coil Mu:. Price 1/,

Reflex Radio Co., Ltd.,
198, Lower Clayton Road, London, E.5.
'Phone: Clieseld 4802.

(I)
(2)
(3)
(4)
(5)

The superlow-loss' coil that
the utmost possible rest

Threaded brass liner to knob.
Screwed head of " Collet."
Tapered hole moulded in dial.
Split " Collet" sleeve.
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
the dial and engages the spindle when the
knob is turned. No fear of slipping or
wobbling; once the spindle is fixed it
remains fixed until need for removal.
Lock - nuts and
set - screws
are
not
necessary, the one operation giving a
perfect, central engagement.
Write for
full particulars to-day.
PRICE

10/10/6
THOUSANDS IN STOCK

1/6
C

66

WARNING.
Attemp:s are being made to Induce
In-yers to accept 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 from the factory. Send your postal
cider for this precision condenser to—day.

The Bowyerlowe

POPULAR

Low Loss Condenser

The "Collet " Dial
is one of the products
of Ebonestos Insulators, Limited,
,-, dd
under " The
ea
of Safely."

11

99

altet
DIAL

pre y. (' at. -u t 2547al24)•

rBONESTOS INSULATORS Ltd.,
Excelsior Works, Canterbury Rd., S.E.15.

Booyer—Lowc Co. Ltd., Letchworth.

Adverliseinen Is for " lite

Wireless World

aie only accepted from firms

bei,,•;. e
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Iticquishly

a57

24

THE

ADVERTISEMENTS.

WIRELESS

J
ANUARY 6TH,

WORLD

1926.

£10 Weekly in Cash Prizes
g
A New and Simple Competition
for all Readers of "The Wireless World

99

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.

£5

for the first
correct
solution
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'11,
144.
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correct

£1
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for
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consolation
prizes of

19f:

second

for

solutior

the

correct

opened.

next

four

solutions

opened.

5

6

-

CONDITIONS
1. All solutions must be written on the special coupon appearing
on an advertisement page in this issue and addressed to The
Wireless World, Dorset House, Tudor Street, London, E.C.4,
and marked "Hidden Adverts." in bottom left corner.
2. Clues will not, of necessity, appear in the saine 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 so mn. on
Monday next. All solutions received before that date will be
retained until Monday morning. Competitors may submit any

A58

number of entries. Erasures or alterations on a coupon will
disqualify the entry.
The first prize of a will be awarded for the first correct
solution opened; the second prize of £2 to the next correct solution;
the third prize of £1 for the third, and four consolation prizes of
zoi- each for the next four correct answers. In the event of no
readers sending correct solutions the prizes will be awarded to the
competitors whose solutions are most nearly correct.
5. The decision of the Advertisement Manager of The IVireless
World is filal, and no correspondence can be entered into.
Competitors enter on this distinct understanding. No member of
the stall of the paper is permitted to compete.
4.

Mention of " The Wireless World/ ! when writing to advertisers, will ensure prompt attention
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AMPLIori

>te clVátural 'one 0Coud Speaker
Perfect transmission and perfect
reception can be spoiled by poor
reproduction.
Better radio may
be
ensured by installing
an
AMP L ION,
"The
World's
Standard Loud Speaker."

THE
WORLD'S
STANDARD

There is an AMPL ION to suit
every purpose, every taste, and
every
purse — from
the
tiny
Dragonfly at 25/- to the superb
Radiolux at prices from
£4 :15 :0 to
£16 :16 :O.

AMPLION

WIRELESS
LOUD
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
25-26,
79-82,

Demonstrations gladly given during business hours at the AMPLION Showrooms:
Savile
Row,
London, W.1
10, Whitworth Street West, Manchester
High Street, Clapham, S.W.4
101,
St.
Vincent
Street,
Glasgow
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"MELLOVOX"
Loud Speaker

An Innovation.

The

STERLING "MELLOVOX "
and LAMPSHADE

popular

hornless

type.

PR ICE

COMBINATION.

48/-

Consisting of the "Mellovox," combined
with an adapter, complete with electric
light fittings and attractively colotred
shade. tau be suspended in akw seconds
and
the
adapter - plugged into an
existing I
impholder.
A
Prit,c somplete
e
s
•
.

4

Shade
and
Adapter emit

£2 :2:

The Sterling " Melloyox "
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.

Headphones
STERLING

"LILLIP UT " Headphones.

A v,ritable 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 de.ign, quality, finish and
performance.
Supreme in
tone and volume and as light
as good headphones can be.
Comfortable and
easily adjustable.
Per pair

22/6

At

all Radio

Dealers

IVrite for acopy of Slerling Publication Xe. IV.Il". 364F, containing
particulars of Marcomphone and Sterling Radio apparatus.

THE

MARCONIPHONE COMPANY,

Ltd.

Registered Offices: Marconi House, Strand, London, W.C.2
Head Office: 210-212, Tottenham Court Road, London, W.1
Sole Agents for STERLING TELEPHONE rfr ELECTRIC CO., LTD.

Branches: ABERDEEN, BRISTOL, BIRMINGHAM, BELFAST, CARDIFF,
CHELTENHAM, DUBLIN, GLASGOW, LEEDS, LIVERPOOL, MANCHESTER,
NEWCASTLE, NOTTINGHAM, SOjTHANIPTJS, SWANSEA.
Advcrtisciiienis fro' " 2/te

Il7r.:/css Won...," are only accepted train firms we believe to be thoeoue y reliable.
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AT YOUR
DEALER

6/WANT MORE STATIONS?

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 pesible losses.
The dielectric is mica and each condenser is tested at 5oo Volts during
inspection. Nickel plated cases give
them a particularly neat appearance.

With an efficient receiver, It should
be possible to bring in all stations
within its range, but with so many
broadcasting stations "on the air,"
you find it difficult to tune in the
stations you want.
Look to your
tuning controls.
Micro-selective
tuning controls are a vital necessity
for the clear reception of iniividual

transmissions, and the Pelican
Univernier in particular hay proved
its worth as a fine tuning device.
Easily and instantly fitted to any
time or variable condenser or variometer, it provides that superfine
adjustment that is essential to
bring in the maximum number o!
stations.

PELICAN
UNIVERNIER

effloilimeimmœt
CAHILL & Co. Ltd., 64, Newman St., W.1

••
••
(with clip for
grid leak)

IF

COSMOS" GRID LEAKS
are uniform and permanent.
*, a, z and 3. megohms, each 1/6
Ask for copy of the Cosmos
Comeonents Brochure.

METRO-VICK

SUPPLIES

LTD.

(Proprietors Metropolitan- Vickers Eke. Co. Lid.)

ee

4Central Buildings, Westminster,
LONDON,
S.W.I.

aateoed Qtidahaia
bear inspection and
stand constant use

-wee,
ee,4

"BRETWOOD"
COMPONENTS
are j
teed
for three years.
They include :
THE
"BRETWOOD "
FILAMENT
RESISTANCE.
Price 3/6. Postage 3d.
THE
"BRETWOOD "
ANTI-CAPACITY
VALIIE-HOLDER.
Price 1/9, Postage 3d.
THE
"BRETWOOD"
ANTLCAPACITY
SWITCH.
Price 51-.Postage 3d.

'T HE "BRETWOOD " Variable
I 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
three years.
The Bretwood Variable Grid
Leak and Anode R • ante.
(Patont No. 92429M

The only reliable grid leak. The plastic
resistance gives smooth, perfect control,
and is absolutely constant in action.
Gives accurate readings consistently from
50,000 ohms
to over
co
3/
megohms.
.
With Condenser (as illustrate..1.) 4/-.
Postage 3d.

BRETWOOD LTD.

12-18, LoniceN tle,W M1a
.ple Street,

tee v•'
A2

Barclays Ad.
MentiOn

of "
4'

The Wireless World," when writing to advertisers, will ensive prompt attention,
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Buy your
Condensers
• with this
Guarantee

e..e...dee ,Ne..e.Ce Ael 14 «nwet.nen&nee'el.4Ar•-;../
Ve«...4 ,,,
....,
et
.4,,ere• e.e., ....„:e ,";',...e......, «4••••••%,.. •••fee ee,e4......,e, •eyei <
Ae 4 /.......e::.„

./....•;›, .•„...(A.,,, a.

W ....s...), .,.?,,-........:,'.....e..,.,4,, ...

(Ir 4

e
ektrge,
.i....••• 4 •.4 ”,
...e..,r«
...e.',„..4.4,,,,,,./...144,...A.,›; ...:4•4 2..”:
4.,.........X-.......,/

...›5

R4010 COMMONK•ATION
....•,—, "7'-/
COMPANY

tmarEo.

If there is one item, more than any other,
which needs careful discrimination in
your choice of components, it is the
Variable Condenser.
Robust construction, smoothness of operation, scientific design and perfect finish,
make very material difference to the
quality of your reception ;and the full
satisfaction of knowing your Condenser
is faultless can only be secured by buying
a reputable Maker's product.

"Polar "
Cam .Vernier
Condenser.

"Polar "
Junior
Condenser.

With every "Polar" Condenser (made
by one of the oldest exclusively Wireless
Manufacturers in the world) there is a
definite documentary Guarantee, which
is reproduced here.
This provides for
unquestioning replacement if any defects
due to faulty manufacture should develop
within twelve months from purchase.
It is a Guarantee that you should secure
with evriy Variable Condenser you buy.

Straight -lin ,
frequency,
on ,
fixing.
low-priced mod ,1
..inbodying all tIt.
Polar "featur, .
of design. di, pi i‘ for all capacitie ,,
-001,

-0.105,

or

..

5,6

"Polar "
Straight-Line

Frequency
Condenser.
Extremely compact, occupies a space
of 3i. by 310. by tin. High insulation,

complete

metal screening;
very robust; supplied complete. -with engraved metal
scale (serer ning against hand
capacity effects).
All capacities oiv. pricr
.. 10/6

"Polar "
Micrometer
Condenser.

Specially-desig ned
vanes comp ,usating for
neutral
capacity of
your circuit,
giving
proportional scale reading for change
of
wave-length.
Embodies
the
" Polar" Cant-Vernier principle, with
zodegrees of vernier movement in any
position; the only condenser having
vernier movement shown on the scale.
P: ices : *noo3, 10/6
.0005, 11/6

Ask your Dealer,
or write to us,
for the "Polar"
Condenser Booklet.
"Polar"
Components are
sold by all
reputable Radio
Dealers.

(" N " Type.)
Embodies both push-pull and rotary action, giving extremelv fine variations
of capacity; ideal for Neutrodyrie circuits; lock-nut for últing in any
set position. One-hole mounting; nickel-plated parts. Minimum capacity
2 micro-micro farads ..
Price 5. 6
Vertical and Rotary S-ales, as shown, gd. extra.

Radio Communication Co. Ld.
34 .3.5,

Norfolk

Street,

Strand,

Advertisements for " lhe

Wireless

London,

W.C.2.

World " are only

accepted from firms we believe to be thmoughly
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"EN C 0 RE"
INDOOR AERIALS

.er

CGONUE Se.NANTONS

.-flee•ere Sr ...OR
LENGTH

DE LUXE.

of
Broadcasting

JANUARY

An indoor aerial, being small, assists
selectivity. By turning the ccndenser dial
afew degrees you can tune out your local
station. If you desire the advantages of
an outdoor aerial without its disadvantages,
try the Encore de Luxe. Strongly made
and neat in appearance, this specially
designed and constructed aerial has a
crystal set range of 15-30 miles.

PRICE

/6

5

Confolle
et
a
e
ds
.
eii.1
.
11 7' 6'
Either aerial is erected
or removed in a few
moments.

,EEONGe Nem.N,Nvw›,
.«<
LENGTH NY 6'

STANDARD.

l'if ¡E

p

OPULAR judgment of

radio to-day is directed
toward quality.
The Super Success L.F. Transformer is without equal for fidelity to speech and
mitote. This is a claim based upon the testimony of
thousands of satklied users.

Complet ewith 7' 6'

Combining improved features of construction, including
high primary impedance, low self-capacity, shrouded to
prevent interaction. permanently proof against dust and
damp, the Super Success is the best audio transformer
available for you who seek the perfect reproduction of
broadcasting.

It unable to obtain these
aerials through your local
dealer, send P.O. with
dealer's
name
and
address. when we will
send aerial post li re.

In Two Ratios
4to I and 2'7 to

1 Price 21f , each

BEARD & FITCH, LTD. 34,

Aylesbury St., London, E.C.4
lult.plione: Clerkunu..11
r.
Also at 1, DEAN STREET, PICCADILLY, MANCHESTER.

1111111111111111111i1H11111 1
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Agents for Ireland :— The Briscoe Importing Co., Ltd., 9, A:tons Quay, Dublin.

Unit 1.
26
ester

for D.C. or A.C. Mains
(from 100 -250 Volts)

entirely replaces the
H.T. Battery, and supplies a perfect source
of High Tension
current
from
both
ALTERNATING and
DIRECT CURRENT
MAINS,
with
an
output of 2o-5o mill. amps. at roo -r so volts.

/11SaIll6

1iif t 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 smoothness and constancy of
supply the volume and tone from your set must be
improved.

safe

—

fully

guaranteed.

Money refunded if you are not satisfied.

"Chi: Zuborabto Co.,
Tudor Works,

e

,

ÍE XPEMMENTAL

\
Welke s

ZeOtabi0
Mains
Unit --

ROyaltv on A. C

littborabio

'Phone :Putney 3973.

THE ENCORE
MANUFACTURING CO.,
16, Lower Richmond Road, Putney, London, S.W.15.

zbc

complete and read/
for use.
D.C. Unit £3 10 0
A.C. Unit £0 0 0

Absolutely

Sole Alannfarturers of Encore Products.

"11111111111111111111111111111 111111111111111111

PRICE,

Zbe

3/-

Although not quite equal to the Encore
de Luxe the "Standard" is the next
best thing to the regulation 100 ft. P.O.
Aerial. You have probably tried homemade indoor aerials with varying results,
but the "Encore" will give exceptional
results consistently. Over 15,000 satisfied
users can substantiate our claims.

Park

1' 1, en,

Royal,

Wembley 41.

N.W.10.

The Journal

of Radio Research and Progress

"EXPERIMENTAL WIRELESS" is a monthly
publication devoted to the interests of all keen
radio enthusiasts, advanced amateur workers
and experimenters, and
professional wireless
engineers.
It contains authoritative technical
and scientific information
relating
to every
aspect of wireless experiment
and research.
The

following

will appeal to

articles

in

the

readers of "

"The Performance of
by H. A. Thomas, M.Sc.

ISSUE
World":

JANUARY

The

Wireless

Amplifiers,"

"Experimental Radio Station G 2Dx,"
by W. K. Alford.
"Short Waves for Long Ranges,"
by Capt. IV. G. H. Miles, R..11.
" Rectifiers for High Tension Supply,"
by R. -11ines, B.Sc.
Monthly Is.: Post Free is. 3d.: Subscription, 15s. per ann.
Publishers: ILIFFE Sr SONS LTD., Dorset House, Tudor Street, London. E.C.4.,„/
W.W.2
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ADVERTISEMENTS.
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FAMILY

They always get on well together.
It's
like that in every large family.
Always
two that will work—or play—better with
one another than with anybody else.
Every Ediswan valve has its family affinity.
It
gives good
The Valves to use.
service in any
Accumulator or
Receiving.
conditions — the
Battery Volts.
6
PV5
AR
best service
2
PV6
ARDE
when it is emAR'06
3
PV8
ployed with its
thsse groups and Ediswan H.T. and
"twin."
L.T. Accunudators• the ideal is attained.

There is a decided
affinity, a quite definite
link between each Ediswan
Receiving
valve and
Ediswan Power valve.
The Receiving valves are
supplied either H.F. or
L.F. and the best Power
valve to use is shown
in the table opposite.

Power.

THE EDISON SWAN ELECTRIC CO Ltd.
123-5, Queen Victoria Street, London, E.C.4.

E flISW,\N
Will Improve
ANY Set

—

_

Ediswan valves
are entirely
British made.
96
ii

Advertisements for " The

Wireless

World " are only

accepted from firms

we believe to be thoroughly reliable.
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ADVERTISEMENTS.

SEND FOR NEW FREE
CompreheusiVe Price .List

Valve Holders.
Type A 7d., Polar 1/3
Screwed 8nuts
131.
Ebonite
104.
Antlphonle
.. 1/6
"Security" type 1/Baseboard type.. 64.
Condensers.
Dubiller, Mehlichaers,
Dullard
(Usual
Edison-Bell prices)
New
hlansbridge,
2mid., 3/6, 1mid. 2/6
Coil Holders.
Igranie 3 Set .. 8/8
Ebonite 3 Coil .. 8/..
2 Coil 2/6
Varnier2 roiI3/9
Anode HolderOd
I

1,090-o an
ex-fiovt.
Choke Coils
92.
"Coil Plugs"
Ebonite ..
154.
:Superior ..
1/Narrow ..
M.
Basket
..
11d.
" Athol" Ebonite 1/3
Do. Porcelain
1/Horned Coil Plugs 8d.
Basket Coll Set-s.
6-1/9, 4-1/British
avg. des.
18
1/11
20
2/2
22
2/6
24
2/11
76
3/4
28
3/9
30
4/10
5/6
38
8/ 40
17/-

Wires.
fisc.
dec.
2/11
3/5
3/4
41
3/9
4,7
3/10
5/4/2
5/9
4/9
816
5/4
7/8
818/8
8/8
12/14/8 20/-

TRADE ENQUIRIES INVITED
9enerout >rent •Prompt Service .
it. 'Z. Batteries.
With \Vander Plugs.
30v. 11/60 y.
7/
6
36v. 4/6
15v. 1/10
41v. P.L. Btry.
04.
66v. Ever-Rily.
12/8
36v. 8/16 e•
3/
6
New Jacks 4-Contact.
One hole fixing 1/9
Standard Plugs.. 1/3
Potentiometer
300
ohms ex•GovL 5/Microphones
.. 2/Alum. 1I'dbnds. 2,1
Ex-Govt, Dewar
Switches 12 contact2/8
All Igranic,"Liasen.'
Burndept." Edison.
Bell,"Atias,' it 'Sterling' goods supplied.

New Edition
RELIABILITY
WIRELESS
GUIDE, No. 2
Ready.

H.T.C.

.11'; ei

PATENT

..

19

VALVE

HOLDERS

capacity" holders with metal mThe
original
anti •capacity
many
rounding the valve legs, cannot, by
Valve Holder.
There are
comparison with
imitations called
the ILT.C., be
anti -capacity and
either anti.mierm
anti-micrephonic.
PRICES
phonic or auti•
which
do
not
capacity.
compare favourType "A"
pan!
ably
wlth
the
rn
original
H.T.C.
T
i
z ue
nt'
i
•
nB
g " for . board
1/9
All added ropa'
city of the H.T.C.
is reduced to the
Patented In
Try," C" (under panel 1/6
absoluto
mini.
mounting)
Great Britain,
mum, and the
Typr. :Ja "te ngbracEet 2/
U.S.A..
valve legs being
held between 4
France,
springs with the
Type "Y" with base
Belgium.
total pressure totor board mounting,

Fil, Resistances.
Good quality
.. 1/6
Igranic
..
•• 3/6
Vernier tyre
..
Ormond 2/-. No. 42/6
Burndept
It 7/6
Limen type
•• 4/Microstat
2/9
Peerlesa Jar.
.. 2/6

.

wards the centre
renders
them
outi•mierophonic.

ElI

Holders
whose
contacts are supPorted by spiral
springs. or anti.

Er,

arranged for soldered
connections
•.
••
Type "8" with base
for board mounting,
arranged with terminals
for connections

9fQ

eirig

Other patents
pending.

Te,,, pieles

hicentactut era and Patentees:

H.T.C. ELECTRICAL CO., LTD.,
2, Boundaries

all

J.° I RADIO HOUSE..
blAcAAv
ut
Sr., H110InRSFIELD •
Gr.orr:"THOROUGH-HUDOIRSPI(LO.

TYPE B

aranstormers
L. r.
Radio Inst. (new) 55 ,Silvertown
21/'grant° 21/- th 201Burndept (new) ntUreic,* No. 2 .. 21/Concert Grand 25/Baby Grand. 15fFerranti A.F.4
V7/8
Tangent 121
/8
Royal 41-1. 3-1 20/11.F. Tangent..
5/6
McMichael',
10/Oojah 300 metree 5/6

Headphones.
4,000 oluns. Brown's
Variable Leaks.
"F," B.T.H., Siemens,
Finnan 0-7 meg.
3/Brandes, G e ner a 1
Watmel 0-5 meg. 2/6
Claritnne 20/Liasen type
.. 2/6
„ Resistances 2/6
Have you got one P Ericsson anti SterIT'S FREE.
Bret, e„
..
ling
22/8
Handphone.. 5/Air ueght .. 9/6
Adivatable 10/6
sIrAYLORG.cio le)

:r/N: .541

1926.

.0003
4/6
VernierBlarleextra 1/4
.5.B." "Ormond"
"Utility" usual prices.
Vernier, no dial
2/6
vane, 3/3;
7 3/8
Polar types
10/6
NO EQUAL.

r.

3d,
1/4/9d.
1,3

HEIlii111111111111i11111101111::

13TH,

Fusee Law Var.
Condensers,
truth knob and Dia'.
.001 panel type.. 6/6

Ebonite Panels.
Matt.
I3/16'
9' x6' 2/2
1/10
12' x9 4/8
3'9
12' x 12' 519
5:15' x9' 5/8
49
15' x12' 7/8
58
4' x4. 8d.
611.
7' x5' 133
12
6' x6' x l'
104.
Any size cut.
Sq. in 1", id..
12,
NO ADVANCE.

Insulators.
Shell, 21' x 21'
Crystor Cowl
.•
„
Iead-in ..
4"
..
1/-, 12* & 15"

JANUARY

WORLD

rnder 5/6. 2d. per I/for packing. etc.

Orders 5/6 value,
cordage paid.

Aerial
Wire
Enamelled.
Blight
100' 3/3
2/3
„ Electron
1/8
. Mara
9/6
Le.
ad-in 4d. yd.

WIRELESS

Road, Balhans, London,
S.W.I2.
Tiat terma 374.

Telepoone

"The Joy of the Genuine
Experimenter"is
.PRICE 3/6 NET
per volume.
By Post
3/10
cach.

THE RADIO
EXPERIMENTEIS

THE RADIO
\IEN1T,f6

HANDBOOK ,
CM=

e

miRamM«I

to be found in designing and building a set
to his own particular
requirements.

, The
Radio Experimenter's Handbook,'
in two volumes, by
Philip R. Coursey,
B.Sc., furnishes all the
information necessary..
They explain the principles of wireless telegraphy and constitute a
reliable guide to working
practice. Get your copy
to-day ISecond edition,
revised
and
brought
right up to date, now
on sale.

TUNING
COILS
and
METHODS of TUNING
By W.

Part Two is devoted to data
and actual quantitative design.
Obtainable from the Publishers
ol "The Wireless World."

ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.0 4

JAMES.

A VERY useful manual giving the maximum
of information on the subject. Following a
simple explanation of the principles of wireless, the author discusses the many methods
of tuning circuits, with explanations of spade,
condenser and variometer tuning.
Other
chapters treat in detail of the choice, construction 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.

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

w. w.5

A6

1.1

•

Price 2/6 net

By Post

2/10,

Obtainable Irons all booksellers or direct from the Publishers:
ILIFFE & SONS LTD., Dorset House, Tudor St., London, E.C.4.
W.W.32
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Hours of Busi'ness 119toto 19 SUNDAY
SATURDAY

Also at

worthy of special attention.

A'ITLAS
T die in hitherto unattainable stations.
Secure the full benefit of which your set
is capable.

VERNIAKNOB
Pros.

Nothing to go
wrong.
Fits
in.,
jin.,
and a B .A.
Spindles.

Extract
0/1

This

from
test,

we

'Atlas'

Wireless Trader,"

Dec.

9, '25.

I.owest loss (see test reports

u s cd

" ATLAS"

true

14/—

13,'-

RENIENIBER :—Titcre is an "ATI.AS" Component
for i.yerything on the panel.
All Clarke's Components
carry the "ATLAS" guarantee. Ask your dealer, and
insist on Clarke's " ATLAS"
Components,
Sypport
Local Industry.
British Brains, Labour and Capital.
CATALOGUE F.

H. CLARKE & CO. (Mcr.) -Ltd.,
Radio Engineers,

15'.;

2nd

Baby Grand,

IF',, 10.'. ; R.I., 101- ; Sue-

Atlas Works, Old Trafford, MANCHESTER.

TUNERS. R.L.:39,6.
LIMN PARTS.—All available parts Stocked at list
prio,
MANSRRIDGE
CORDER.

Advertisements for " The Wireless World"'

III

"

5•
6

COSMOS (MET. VICKERS)
VALVES.—A47. 7/13 ; GP.
SP. 18, 126 ; Red or Green
Spot, ILEA', 12,6.
ACCUMULATORS. — very

special.

Beet

.„ ke: oy.

40,

CRYSTAL

DETECTORS.—

10 ; Detector, 30 ; Bobbin

Do., Lilliput. 20 -; British
Ericsson,
22'6 ; Brandes
20:- ; 111,uviim.
20,'pr.
N. and H. PATTERN.—Ifigb•

th e,

a ro

mounted.

Callers. I supply, at lowest
feasible [flees, WT. Ratclam splendid t
ttttttt 6:6.
Meen.
Tertninals,
Fame
SIEMENS'
EBONITE.—cut Valves. Accumulators, Leadto size, squared edges: tin
in Tubes, Paillins Valves.
SERS. T.C.C.-2 mfd., 48 ; sq. in.
ils, le d ark in Aerial
Wire,
DCC Wire.
Imid., 3110 ; .95,3/. ;.5.3,4 Postage extra.
Esonite.
Cabinet',
Tape,
VERNIER CONDENSERS.— Flee, Brass and Nickel Parts,
FIXED CONDENSERS.—
Dubilier .0001, 2, 3, 4, ti, each 3.plate, 3 11; 5.plate. 4,6 ; switch Arms, and everything
8/6; .001. 2, 3, 4, 5. 6, each Michrom., 2,6 ;t'olvern. 20 ; tor general use.
8/.; Grid Leak. 2,11; Edison Ormond, SS ; (tumbrel!, 5,8. lMany lines reduced to callers.

'Grams: "Pirtoid.
Mancheste

en.

••

•,ene,..

Prices :
mor
21, ,
00075 18
moos
16,0003
lb,'—

Prices
for
larger sizes
OIL
applieation.

4

•0003

al:

Low
Loss
Coils Nos. 25
tO 300, from
413 to 91—

'Phones: 683 and 793
Trafford Park.

above with

Enclosed.—Burmlept,
4:- ; Rheostats, 518; Junior .0005.
Kay-Ray blicrometer, 2,6 : 0/6 •Junior .0003, 5/6 ; Coil
Permanent R.I., 6/. ; One- via. 7,8 , t,...„ >,Cy. eh..
BROS.— hole fixing. 7/0; Kay•JRay 3.,‘ ,C y..to , ig ee r'
ody n‘
Variable Condenaers, 6g. Lou 2/6; Liberty. 3/6.
Condenser. 5/6: ACC Galt.
.oul,
.0005. 111!.; .0003. VALVES.—litighl, 5'. each: 15/- ' Booklet free.
7•; with vernier, 4:- each /dullard Bed or Green Ring ;
SETS OF PARTS.—Nett reextro; o;earrd .0005. 15•- ; 3Iarroni
.0003. 13... ; Low Loss, 166 'R," Ediswan AR. (o or P. v
,,
i
"d lini;.,
e8Autlx" i4
t'
ier.,'
-e,' ,„...--,.?...,
„
and 9'-.
P2. 14/. each; Mallard D3, •••'",''
MOUNTED
COILS,
Go& Como. WI, W2 ' Ediswan V
`."''''
.
"'"‘k
"". 0
O
LLoouu,d•Spea er.
i- : arWELL. 77. 113 ; 35, LI ; ARDE, B.T .11. 11.
3 Marconi
ove It clos. 411ient
.; effic
50, 2'- ; 7.., 23; 100, 219; DI,R. 16,6 each ; ?dullard V
All
1511, 3-; 17 ,.. 3I ; 200, .06, DE3, Cossor W111, WI/S. One-Valve Set. 301.;
I. towert de Luxe.
Ediswan, 13.T.11. 13, Marconi'
39 • '
2,...
53 ; ;
001 . 5/..
Simplicity Three, 62/,
STAR. 97. 13 ; 3.s. 1/6; DE3, 180 each; Cossor W3,
50, 19 ; 7.7, 2 -; 100. 2'3 ; Marconi DE6, 22 6 ; Nullard P.M.4, BULLARD LOUD.
VALVE,
22/6.
139 .
26 ; 1.77 .2 9:250.3/.: Dr. "AG," "Al." Ediewan SPEAKER
30o, 3 3. IGRANIC.-11oner ¡'VI, 2 5,5. 10,3.11. B4, B6. Your old valve allowed for.
FERRANTI L.P., 17/6. Latest
comb. 95,:15, 42; 50, 4/6; blarron% DE4. 511, etc.
77. 4,10; 1,m. 63;150,7/.; HEADPHONES.
—
4,000 Model. 25/,
21m, 8'..; 2:,o, 86;300,11/.; ohms, Ericsson E.V. Con- RI, L.F.—Segled Box. 251.;
400. 10, -; 5mi. lo 3 ; 6011, talented.
Lovely tone, ex- Perm. Detector. 6/-: Do., (Me 11 -; 750,
120 ; 1.25o, quisitely finished. 108 pr. bole thing. 7/6; Tuner. 39/8„
15,6; 1,500.17/6. LISSEN.— DR. NESPER.—Adjustable; ORMOND L.F.—ljew Model,
35, 35, 4!10 each; 50, 5 -; the perfect 'pleme, 18111 pr. 15,..; Latest Shrouded, 17/8;
lat, 75, 5/4 each; 100, 69 ; N.
and
K.—Absolidsly Rheostats, 6 ohm, 2/.; New
150, 7/.; 200. 85; Llssen genuine, Standard
Model, Model. 6 ohm. 2/6 ; 30 ohin,
550, IS'..; 00, 6,4 ; 75, 8,5 ; 12 ,11 ;
New
Lightweight. with vernier. 26. See Vail.
2:.0, 9/9.
13 6 ; Roth stamped on out- able Condense..
VAR. GRID LEAKS.—i.i”.., ,.i.i. , of case : N. and K• CROIX L.F.-5 to I. or ato 1.
2,8: Watmel, 2,6; Bret- .• BRUNET."—The old on , in new boxes, 7,8.
wood, 3/.;
Anode
/tem., cin,I. As good as ever :new BEN 1Arillti
VALVE
Lloren, 2/6 ; Watmel, 3,0 ;,i,,igo. 12:6 Pr.
TELE- HOLDER, 2/9.
RINKER.
—
Adjustable; N. and K. NEW LOUD.
ilretwood. N..
VALVE
HOLDERS.—Ster. lighter than a feather. 15111 SPEAKER, £4 ; Unique denim. 83 ; Purndept or 3Iae• Ir, ADJUSTABLE "KAN. sign. ‘rortii eni,
n,.,,., 5:-. 26: Benjamin. RAY."—Lintit,i1
number, RADIO MICRO .06 SPECIAL,
2 9 ; Apex, 18 ; »monde. line value, 8.11 pr.
SIE. 10/8, post free.
1;6; Standard. L3: Anti. MENS. —Too well known to GRAN-COILS.—No..25. 1/6 ;
cap shrouded. red for plate, need comment; includes free. No. aa, 1/6 ; No. 50, 1/8 ;
ladies'
attaelnuent. Na, 75, 1/11 ; Na. 100. 2/3 ;
1/3 ; or 3 for 31- ; Ditto, extra
nickel lego. 13 ; Athol, 1/3 ; 20 -pr. BROWN'S A2.type. No. 150.2/8 ;No. 2(10, 2/11 ;
H.T.C. L/G, 0.P.. 1/9.
30'. ;B.T.u., 20 ,-; Western No ,2511, 3,3 ; Na. 300, 3,8 ;
CHORES.—Li•s.,:a 11.F. or Electrie. 20'. ;Sterling. 22.11; Ni.. 400, 3/9. Don% forge

Clarke's
"ATLAS "

SEND FOR

91-:

t1/6 each, less no
IGRANIC.—.0003.
21 -; .0005. 24/,
STRAD1A
H.F.
TRANSFORMERS. — Barrel
typo,

1,.P.„ Black, 21/-,
J.
B.
JACKSON

line

'00°25
•0002

vernier

vernier).

15/. ; Reiter. 15:- ; Success

tuning is guaranteed.
—1

Urand.

Stage. 21/.;

with

straight

9/6 ; .0003.

13.13.C., 5X X and Neutrnerne.
I06 each.
Made by Stirling's,
Ltd.
LOTUS.—Ucared 8.1
'
Coll
stands, 2..way, 7.'. (with
"DE LUXE " LOW
LOSS
exhandles, 81-1, 3-way. 10,13.
MODE,;,,rU
‘A
erIt
mE
erL
. AW.
"WONDER "
AERIAL.—
Multi 41)-Strand.' Phosphor
'001
..
. 811
Bronze,
Indoor,
Outdoor,
.66°5 ••
• 7/11
Frame Aerial. 3/3,
*9913. —
—
76
WIthout Veinier.
DORWOOD FIXED.—.01 to
root
.
.• 716
3106, 3". each; .0003 (with
.0005
..
5,11
griddeak clip). 2/6.

O
VARIABLE

to

Concert

Recom-

in conjunction

Coils,

worth

ORMOND Square Law Low
LOBS
Ebonite or Skeleton
Ends.—.001. 10/6 ; .0005.

CONDENSERS.

Bowyer-Lowe, 7/. ; Magnum,

mended by many experts.
When

n,

ta

KAY -RAY

THEATRE.

d 4637.

.
0005 .21:- • 0"
65, F •
1•' 24 '
,
; 2v. 60, 10/11 :tiv. W.
7:- ; McMichael. 10/- : Op.. 21/.; Utility. 8/9,101. With 8111
n iii , oleo 4v. 40, 14/11 ;
Superomie A7, 120; Energo vernier, 26 each extra. Col- 4v. 60. 17/11 ; 4v. 80. 2416.
Standard B.B.C.,3,11 ;3X5. Eason's, 24,S. 201 ..
Poet 11- extra.
LOUD.SPEAiCERS.—Dinkie,
40.
COIL STANDS.-3-w4y Stan.
L. F.
TRANSFORMERS. — 801.; Baby Sterling. 5
0/ ..
Ferranti, 17.1 : New Model, Floral, SSi- • AmPlion Ali •lard ' 2 C,i ,
e,
‘
","„. l',..,, 4/
6
„,!
25/-;
Ormond.
14'11 ; 111. 50 .-: ild, 68!- • AR. "" r,1".'...''''s,'" , "I- • "'Zs."
Shrouded, 17,6 ;Royal, 201- ; 19. 25 Si. ; Ratliolux 'Models &au...". or ; Cam. v,. ;
PowOuir. 106 ;Formo. 10/8; front £4 15s.; Ultra. 21,8 : Cleared, 70.
('rein. si. ; Wale, Supra, Sparta, 50.. 95/-1
liera LISSES OLA
LOUD50/-;
C.A.V., SPEAKER UNIT. 13/6.
12;8; Lissen II, 21/.; Ti, /lornless,
15/- ; T3. 12.6 ; Eureka 27,6 ; Brown's, all model,
POLAR STOCHIST.—Crystal,

by National Physical Laboratory). True
guesswork.

that

Bell. .001, .0001, 2, 3, 4, 5,
1/. • .002. 3. 4, 5, G. 1!6;
.0013 and gril leak. 2-; post
24, each; Therla guava ute,u1
capacity,
1.5
and
2!.;
McMichael. with clipq, maw
price as Lobate,

e ' d••
1.:h "
mito
end«.
EvcrY endeavour lligh '
obtain goods not one-hole fixing, knob and diaL
listed.
VARIABLE CONDENSERS.—
B.F.
TRANSFORMERS.— Polar Standard. 1016; Junior
Barrel Type, Stradia, At; 5,6 c:•ch:
Igranie, 24.;

made

Our Ball Bearing Square Plaque Variable
Condenser (
Peovr
.le,.8¡%.% 1441 )gives delight•

no

Utilit y,

Ampllo

DALY'S

G

ateckine•

AWORD ON STRAIGHT LINE TUNING.

law,

we,

everything

ietc .6 /Mal."

square

UNIDYNE.

THORPE K4 VALVES
(9 pin). —Co m pl ete with
Ebonite 5.pin Valve Holder,

R.I., B

OF

'Phone:

Forme, Brunet, Ormond,
„.. ty. saw,y. J'. , M.. und

»mid that backlash was non-exi,tent.
Verniaknob is one oj the best we

ful tuning,

BACK

Success
Marconi, 11TH.
Sterling,
, Dorwood.
.bleldichael,

10/9 each.

PRICE

ALL POST
ORDERS
to above.

Limen. 0wyer-Lo
W00 lb all,

W.C.2.

OPPOSITE DALY'S GALLERY DOOR.

WEST END
DISTRIBUTOR of the maim.
factures of 1....1...M Bell. Jack'
u
son's (J.B.) Polar, Igra.nic.
Neri,,,, Eureka li «nurn
Bursdest, Lotus, Dubilier,

Ide (1
Bakelite
insulation.

Fast and slow
motion.

27 & 28a, LISLE ST.,
LEICESTER SQUARE,

Back of new
¡'rinces Theatre.

RECOGNISED

Mou

Ratio

TWO SHOPS—so you will ALWAYS find ONE OPEN

Shaftesbury
Avenue,.
W.C.2.

Can be used on ordinary
circuit. 10/.. post free.

Handsome in
appearance.

50 to 1

9to 8 DAILY

le, post free.
PHILLIPS 4 ELECTRODE
(4-pinh for tN1DYN E.

15252,12a.

Simply fit.‘ on
the sPindle of
Vour existing
Condeoser.

.7

K. RAYMOND
7, Grape
Street,

RADIO COMPONENTS

ADVERTISE/LENTS.

are

II.111141.

only accepted Iron:. firms we believe to be. thorough y reliable.

A7

I

8

THE

ADVERTISEMENTS.

WIRELESS

WORLD

JANUARY

13TH,

h926.

£10 Weekly in Cash Prizes
A New and Simple Competition
for all Readers of "The Wireless World

ff

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.

£5

..3>

•)/

or

for the first
correct
solution

£1
the

..do .

solution
opened.

2

1

opened.

Ill
.81
Irdi

«.....

N.
..
ift
..

e

and

4

IN

4

3

for

£2
the

correct

(R
,,

second

solutior

opened.

dik‘410„.

the

next

four

solutions

opened.

6

S
CONDITIONS

2. Clues will not, of necessity, appear in the sauna 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 ternis, solutions will not be dealt with until 10 a.m. on
Monday next. All solutions received before that date will be
retained until Monday morning. Competitors may subunit any

Wireless

for

correct
4

r. Al! solutions must be written on the special coupon appearing
on an advertisement page in this issue and addressed to Vie
Wireless I,Vorld, Dorset House, Tudor Street, London, E.C.4,
and marked "Hidden Adverts." in bottom left corner.

Mention Of " The

consolation
prizes of

,

Ord •
.......

,

A8

third

,orrect

World," when writing

number of entries. Erasines or alterations on a coupon will
disqualify the entry.
4. The first prize of
will be awarded for the first correct
solution opened; the second prize of /:,2 to the next correct solution;
the third prize of L
Ifor the third, and four consolation prizes of
jol- each for the next four correct answers. In the event of no
readers sending correct solutions the prizes will be awarded to the
competitors whose solutions are most nearly correct.

a

The decision of the Advertisement Manager of The Wireless
World is final, and no correspondence can be entered into.
Competitors enter on this distinct understanding.
No member of
the stall of the paper is permitted zo compete.
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Honeycomb

Frequmey Transformer (Pat. No.
24.953).

The Question of
coupling H.F. Valves

The new T.C.C.

is answered correctly by Igraine Honeycomb H.F. Transformers!

Mica Condenser

They are easy to use, arc exceedingly stable in operation, and
give a maximum transference of energy without distortion.
They incorporate the well-known Honeycomb Duolateral
method of winding in both primary and secondary coils,
resulting in a highly-inductive coupling and small self-capacity
between the windings, which arc thoroughly insulated from
each other.
lgranic Honeycomb H.F. Transformers should be tuned by
means of a .0005 mfd. variable condenser across the secondary
windings and give the wave length ranges stated below,
although a •oor mid, condenser may be employed with No. 4
Transformer, adding considerably to the range given, 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
to the transformers in such a manner 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 mutual coupling between two or more transformers
to a minimum. Two of these Transformers may be tuned by
means of a dual variable condenser of conventional pattern.

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.
Every T.C.C. Condenser—
whether Mica or Mansbridge
—has to pass so many tests
before it is released for issue
that
its accuracy within
a very small percentage
of error is a foregone
conclusion.
Your Sied 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 genuine
T.C.C. may only be a copper

or two, yet the difference in
results may be phenomenal.
Experts say that the majority
of
faults in home -built
receivers are traceable to the
use of inferior and badly
insulated eondensers.
If your own Set is not
giving the results you should
expect ,
suspect the condensers
—substitute T.C.C. Mica (for
small values) and T.C.C.
Nlansbridg,e (for large values)
and you obtain a permanent
insurance against Co idenser
bleakdown.

No.

Wavelengths obtainable when secondary is
shunted by the capacity indicated.
',.0o5
o n,fd.
oo ,25 nod.

2

3
4

8f96
II'12/6

535

Ii 20
5090
3200

846
1625
5500

533
It»O
186o

Price.

IGRANIC RADIO DEVICES INCLUDE:
Honeycomb Duolatcral Coils, Variable Condensers, Fixed Condensers, Filamen,.
Rheostats, Intervalvc Transformers, Variable Grid Leaks, Variumeters, Variocouplers, Coil Holders, Potentiometers. Combined Instruments, Vernier Tunihg
Devices, Switches, Abti-microphonic. Valve Holders, Staud-off Insulators, Knobs
and Dials, and also the Igranic Super-Heterodyne Receiver Outfit.

Prices:
No. 33, all capacities between '004 and
'COI mfds.
2/4
No. 34, all capacities between '0009 and
'000I mfds.
2/
4

c,rey il,, IGR.INIC guaranke.
5% rite

for

ANN'

C Ote

List U. 156.

From all Wireless Shops.

T. C.C.

IG RPU4

Mica Condenser
ddtarlisemad a Telegraph Condenser Co., Ltd., Kew, Surrey.

8

C

ELECTRIC

Exam:ire Manufacturing

149,

LieellSerd

Queen Victoria

of ¡.,i, n' Radio Eolientials.

Street,

London.

Works: BEDFORD.
Branches: 13;rminghatn, Bristol, Cardiff, Glasgow, Leeds, Manchester, Newcastle.

GAM Ad. 4345.
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Super-efficiency is the keynote of the new
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.
It definitely eliminates distortion, and provides even amplification over the main range of audio-frequencies. Contamed in adrawn metal case, providing adequate shielding.
Ratio 2 to 1.
Recommended 'or use with general purpose
salves, such as OSRAM types R., D.E.R., D.E.3, etc. •"1"/6
PRICE e.ew
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. „IrC/ .
.
PRICE ".'"
Inspect at your Wireless Dealer's to-day!

GECoPHONE
;Registered Trade Mark)

im

Low Frequency.miee

4n UTSFORN e
>P:e. •

"

(Manufacturers—wholesale on/y.1

THE

GENERAL

ELECTRIC

tits

Mention of "

ECoPi.i ONE

Components

are

in Booklet B.C. 3759.

described

,

CO.. LTD.

Head Office: Magnet House, Kingsway, London.
ATO

" ,•;;;

:

,
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LISSENIUM

The LISSEN Loud Speaking UNIT,
the LISSEN REED,
and a THIN WOOD PANEL
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 the
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 is
actually much less than you have to pay for headphones. Much greater volume will be obtained by
building agood horn.
BUILD YOUR OWN HORN : Vitt,

each LISSEN UNIT you are given are
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 hay,: a
senior model loud speaker, which will compare with the best in performance.

BEFORE BUYING, MAKE THIS TEST: a
G
sl, t?Iirr it
o
ri
p
ieua
tr,:n
tdealer—
ask
loud speaker in his stock—put the same horn on the LISSEN UNIT—keep the input voltage
the same, no matter how high—
AND SEE IF YOU CAN NOTICE ANY DIFFERENCE

LISSEN LOUD SPEAKING UNIT 13/
(Patent Pending)
PI:1LE
e
(If with LISSEN REED, 1416.)

6 only

the LISSEN REED (Patent Pending) separately for
It adapts
the LISSEN UNIT to carry any cone or any other similar diaphragm
working on the reed principle. Takes only a moment to fit.

You Can buy

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 REED is required.

LISSEN

LIMITED

LISSENIUM

WORKS ,

21-25, FRIARS LANE, RICHMOND, SURREY.
'Phone

14:12mond 2235 (4

"

Phone, 1.9,:,19n."

Build your own Loud Speaker
A12
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and completion of Rugby, but, on the other hand, in our
opinion it is regrettable to see that short-wave Beam
stations are not being given their proper place of relative
C OMM EN.TS and correspondence appearing in the
importance. On the one hand, claims are made for the
Press recently might well be taken as an excuse for
stations which have not yet been publicly justified, but
conjecture as to whether the Post Office and those responare based entirely on statements of experimental results,
sible for the erection of Rugby are not anticipating an
and, on the other hand, some
unfavourable comparison let ween
persons who support the Rugby
that station and the Beam stations
policy have endeavoured to belittle
for which a contract has now been
CONTENTS.
PAGE
the importance of Beam stations
placed by the Post Office. There
EDITORIA L V IEWS
.••
••.
... 35
and to imply that the Government
seems to be, in our opinion, no
COMPOSITE REFLEX R ECEI VER
... 36
contracts for these have only been
possible reason why the Post
By H. F. Smith.
placed so that the stations may
Office should feel
under any
M EASURING
SMALL
CHANGES
OF
CURRENT
•
... 41
act in a purely subsidiary rôle to
obligation to make an apology for
By E. IT. W. Banner.
Rugby.
Rugby or to seek to justify their

RUGBY AND THE BEAM STATIONS.

action in erecting this station in
preference to the. apparently more
economical
but
efficient
Beam
system which has been so much
talked of during recent months.

ImPERIAL W IRELESS D EVELOPMENTS...
SPEECH AMPLIFIER D ESIGN
...
...

By N. W. McLachlan.

42
44

The Real Position.

We should be glad to see a
more honest statement of the case
from both sides.
The public
should be allowed to understand
Rugby Fully Justified.
that
Rugby
is a most
effi57
cient station, perhaps the most
It should
be
realised
that
efficient of its class ever conRugby has already proved itself
By Ellison Hawks.
structed, but that it was proto be an ultra-efficient station of
SCREENING IN 11TrEIVING A EITTALS ... 61
jected, designed, and partly built
its class, and it was, of course,
By R. L. Smith Rose and
before the importance of short
B. 11. Barfield.
designed and actually under conBROADCAST BREVITIES ...
... 66
waves was realised ; as for short
struction before the possibilities
N EW A PPARATUS
... 68
waves and Beam stations, let us
of high efficiency from short-wave
D IC rIONARY OF TECHNICAL TERMS
70
accept the possibility that, when
transmissions were recognised. If
LETTERS Ti) THE EDITOR
72
established, these stations may
H EADERS' PnoBLE3ts
73
the Post Office had hesitated in
prove their complete superiority
the early stages of construction of
over stations of the Rugby class,
Rugby because of the possible
and, if such superiority should be proved, let us not be
superiority of short waves, we venture to think that
grudging in our appreciation of a new step in advancement
criticism would have been far more justified on account
whilst recognising the achievement in design and efficiency
of the protracted delay in the estahlishint-nt of an efficient
of Nvhich Rugby has already given definite evidence.
Empire link than can possibly be the case now, even if
Our concern is that efficient Empire wireless communicait is proved that the short-wave system is far superior to
tion, so long overdue, should lie established, and that the
the long-ware ,and more costly equipment.
system adopted should be as economical as possible
Undoubtedly the Government did the right thing in
without sacrificing reliability of service.
going ahead as rapidly as.possible with the construction
CURRENT TOPICS
W IRELESS IN TIIE LONDON HO SPITAL...
RECENT INVENTIONS
...
IMPORTANT APPLICATION OF TIIE LIGHT
SENSITIVE CELL
PRACTICAL H INTS ANTI T IPS ...
...
PIONEERS OF W IRELESS. 2.—G AL VANI

49
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ThreeValve
nd

1
Crystat

Set

Three Stable H.F. Stages with Dual
Amplification.
By

H.

F.

SM ITH.

I

"getting " a station and being able to appreciate the
transmission.
Not the least of the advantages resulting from the adoption of tuned HT. amplification is that the overall selectivity of the receiver increases with the number of tuned
stages, which act as filter circuits.
It is, in practice,
hardly possible to use these filters, except as couplings
between valves, due to the reduction of signal strength
which is caused by their resistance.
Again, if an H.F.
amplifier is to be used, the coupling between the aerial
and the grid circuit of the first valve may be reduced
sufficiently to prevent ".
shock-excitation "of this circuit by
signals from a powerful near-by station.
Without amplification. it might well be necessary to use such a loose
aerial coupling to obtain the necessary degree of selectivity that signals from the distant station would he too
weak to operate the detector.
In the receiver which it is proposed to describe here,
147+to
three H.F. stages are used,
+2
with a crystal detector, the
output of which is passed
back to the last valve; this,
therefore, acts as a dual or
reflex amplifier.
It was
considered that the difficul=0 8‘
o
ties inherent in the construction of aset with three tuned
couplings were sufficient to
warrant the inclusion of one
')
aperiodic stage, particularly
H T. as this helps to ensure stability.
It is possible so to
arrange the untuned coupling
that two of the valves are
automatically stabilised, as in
neither case need both their
grid and plate circuits be
tuned to the wavelength of
L.T7
,
o the desired signal.
A number
of
untuned
or
semi-aperi.uuRC
odic coupling devices are
Fig. t.—Theoretical circuit diagram. C1, C l. C4= 0.0005 mid. C ,- 0.0002 mid. C;- 0.0001
mid. Ca-0.0003 mid. C7. C4 = I. mid. C9 = 0.00t mid.
Ri =1 migohm; R2=5 megonms.
available; in this case the
R.C.= Optional reaction condenser, 0.00005 mid.

T is often stated that a set consisting of a detector
valve with one or two stages of L.F. amplification is
capable, of receiving practically "everything that one
needs," and adherents to this type of receiver are apt to
question the advisability of going to the trouble of constructing high-frequency amplifiers. Although admittedly
the detector valve with reaction, under favourable conditions, can, and in skilled hands often does, give wonderful
results, the assertion that H.F. amplification is not worth
while is, like most dogmatic statements concerning ‘yireless matters, far too sweeping to pass unchallenged. The
simple set may "get" the stations, but the writer ventures to think that those who have only listened on this
type of receiver would be agreeably surprised to hear the
comparative freedom from interference, and to exrb..rience
the ease with which distant transmissions may be received
at good strength on aset with two or three effective s
tages
of high-frequency.
There is adifference between merely
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Fig. 2.—Drilling details of the front panel. Sizes of holes are as follow :—A, l'81n. dia.; B.1 8in, dia., countersunk for No. 6
B.A. screws; C, L,81n. dia., countersunk for No.4 wood screws; D, 5 321n. dia.; E, 51321n. dia., countersunk for No. 4 B.A.
screws; F, 732m, dia.; G, 5,16in. dia.; H, 3 81n. dia.

resistance-capacity methogl glue to von Ardenne, and
described in the issue of this journal dated September 23rd,
1925, has been adopted.
Its novelty lies in the use of an
exceptionally high value of anode resistance.
Although
no very high degree of amplification is obtainable (certainly not more than threefold at 400 metres), the method
has several advantages, not the least important being that,
due to the low emission required, the valve may be run at
about half its rated filament voltage, and will consequently
have an extremely long life.
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. amplification
obtainable from this resistance-coupled stage, its use is
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 fart that its maintenance cost is so low, the small
degree of amplification obtained is by no means to be
disregarded.
Referring to the theoretical circuit diagram (Fig. 1), it
will be seen that the aerial circuit is not separately tuned,
and is coupled to the lower end of the grid coil of the
first valve, which has connected in its anode circuit the
high resistance (of imegohm) already mentioned. Amplititid voltages set up across the resistance are applied to
3.

2

21
/
4»re;

the succeeding valve through the customary grid condenser, the leak-for which should have avalue of at least
5 megohms.
The second valve is coupled to the third
through a step-up H.
transformer having a tuned
secondary winding.
As the grid and plate circuits of
the third valve are both tuned, artificial stabilising
becomes nec essary, so a "'lent rod \ne
valve-to-crystal
transformer has been .used.
The CC\ stal detector is connected across only a part of the secondary of this transformer, and its output is passed through the primary winding of an L.F. transformer, the secondary of which is inserted in the grid return lead of the last valve,— a negative
bias being applied through the secondaries of both transformers, which are in series.
Resistance-coupled H.F. Valve.

Two pairs of output terminals are provided, with a
change-over switch.
It will generally be found convenient to keep the loud-speaker and a pair of 'phones
permanently connected and to change from one to the
other, depending on which form of reception is desired.
It is" practically essential .that the first valve should be
of the low-capacity high-magnification type, so our choice
is limited to the D.E.(,)., or its bright-emitter counter-

+—ea . --',

2Y;

4/i 4

2

-e

6/1

=a*
6
3.—Lay out of the baseboard.

5

3

«

4%.
24.

-e
D

3

The neutralised H.F. transformer is fitted with a single brass bracket.
A i

\Vtishw
Weri
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 baseboard mounting, and so four short distance pieces of
ebonite tube, in. diameter and
long, must be used
to give a clearance. The bolding-clown screws pass
through these tul 'es.

in.

JANUARY 13th, r926.

potential end (remote from the grid) is wound the
primary winding, spaced from it by 12 wooden strips in
the manner already described in this journal. The four
ends of the windings are taken to soldering tag held in
position by screws passing through the tube. The primary
winding has 20 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 35, using

H.F. Transformer Construction.

FC

The L. F. transformer must be of good design, and
have a high step-up ratio—either 6:r or 8:i. Unless
attention is paid to this point, loud-speaker volume cannot
be expected. even frein a near-by station. The last valve
must be of low impedance, and it is recommended that one
of the same type be use il in the second position.
\Vith the exception of
the three tuning coils, all
the components are standard ready-made articles.
The aerial-grid coil has
78 turns of No.
20
D.C.C. wire, with tappings at the 5th, loth,
3. r
2th,
and
15th
turns
from the bottom end.
To this latter tapping
point the earth connec•
tion is made, so there
arc actually 63 turns in
4.—Constructional details of
the grid winding proper,
the aerial—grid coil.
with optionally 3, 5, to,
or 15 turns of aerial coil, depending on which tapping
point is used. The. fewer the number of turns included,
the greater will be the selectivity. The former for this
coil is of ebonite tube, measuring 41m, long by sin.
diameter, and it is secured to the baseboard by two
small brass anale
brackets.
The first H. F.
transformer is wound on an
ing 3in.
long by apn.
ebonite tube measurdiameter, and has
65 turns of No. 24 D.S.C.
i
re as seconda ry
winding.
Over the low-

View
A Ib

front

above.

Note that

the condenser C3 is

resting

C

PT NG
SPACING
TURN Of
STRING

3.
(b)
5.—Constructional

details

of

the

H.F.

transformers.

No. 36 wire. The coil is screwed to the baseboard by two
tlin, 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.
The neutralised valve-to-crystal transformer is similar to
that used in the "Single Valve Loud-speaker Set" described in The Wireless World of December and, 1925,
and has 65 turns of secondary on a former of the same
dimensions as that used for the first H.F. transformer.
A tapping for connection to the crystal is made at the
20th turn from the end connecting to —L.T: The cornblued primary and neutralising windings are spaced front
the secondary in the manner described above (match
sticks were actually used as spacers). There are in all 40
turns of No. 30 D.S.C. wire, tapped at the 20th turn for
the ELT. +connection. Consideration of Fig. 5(b) will
show the method of construction and connecting up. In

oil

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 corresponds 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
Figs. 2 and 7. 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.

Fig.

6.—The practical wiring diagram.

39

.

applied by joining the plate of the third valve to the lower
end of the aerial winding through a small vernier condenser with a maximum capacity of about 0.00005 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, there must be no
risk of a short-circuit between its fixed and moving vanes.
Wiring to this condenser must be well spaced from the

The lettering on the transformers corresponds to that shown in Fig. 5.

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.F. potential are carried low down on the panel
and baseboard, while plate and grid leads are well spaced,
and kept as short as possible.

other leads, as the connections are unavoidably rather'
long. They are shown in dotted lines in Fig. r.
Resistances of the grid leak type, of the particular make
specified, were used, as the manufacturers state that they

F j
B
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Use of Reaction.

a

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

Fig.

7.—The terminal panel.
A, i8ln. dia.,
No. 4 wood screws; B, 51321n. dia.

countersunk

for

are capable of carrying the small current, amounting tc
about 0. rmilliampere, flowing in the anode circuit, without undue change of resistance value.
A 17
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LIST

OF

1 Cabinet (Carrington Manufacturing Co.).
1 Ebonite panel, 24in. X 7M. X lin.
I Ebonite panel, 6in. x 11m. x Jin.
3 Variable condensers, slow motion, 0.0005 mfd. (A.J.S.).
1 Baseboard, 24in. x 61m. x fin.
1 L.F. Transformer, 6: 1 ratio (Pye).
2 Valve-holders, base mounting (Igranic).
I 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., type 600A (Dubilier).
I Fixed condenser, 0.0002 mfd., type 600 (Dubilier).
I Fixed condenser, 0-0001 mfd., type 600 (Dealer).
2 1 mfd. condensers (T.C.C.).

Assuming that aD.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 volnge 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 a3o-ohm variable resistance i; used. From the
point of view of safety its use is, however, desirable. As
explained above, a low impedance or general purpose
-•

Rear view of the receiver.

1 Pair panel brackets (Dew).
1 Resistor socket, with resistor (Bmndept).
1 Dry cell, "T" size (Siemens).
2 Grid leak bases.
1 Crystal detector (G.E.C.).
1 Grid leak, 1 megohm (Ediswan).
1 Grid leak, 5 megohms (Ediswan).
1 Switch, S.P.D.T. (Radio Components, Ltd.).
1 Neutralising condenser (Polar).
1 Ebonite tube, 3in. diameter, 41m, long.
2 Ebonite tubes, 21.in. diameter, 3in. long.
Terminals, screws, connecting wire, small quantity No. 20
D.C.C., and No. 30 and 24 D.S.C. wire, etc.

adjusted for best signals. As the H.F. 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. I) should be set at zero when making these preliminary adjustments.
Tuning Açljustments.

To search for distant stations, the three tuning condensers must be simultaneously adjusted. This, at the

The method of fitting the low-capacity valve-holder is clearly shown

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 from too to izo
volts, while about 6o volts is applied to the second highfrequency amplifier. The grid bias of this valve is supplied by the single cell mounted in the receiver (it is
secured to the base by aspring 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 transmission is heard, when the crystal should be carefully
A 18
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first attempt, will be found •
rather difficult, 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 simultaneon's
adjustment is necessary, and this is best effected by turning
each dial adegree or two at atime. 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 corresponding to the various stations; this will greatly facilitate
the process of searching for other transmissions on neighbouring 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 'ma. It was not considered worth while to
introduce the complications necessary to provide for interchangeable coils for longer wavelengths.
As was to be expected, it was found that the efficiency
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 metres, 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

from acomparatively near-by station, as there is only one reflex stage of low-frequency magnification. If extra
volume is desired, a single-valve power amplifier may be
added as aseparate 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 be found by trial; the flexible
lead from the aerial terminal may then be permanently soldered to the tapping point which is found to
give best results.
It is recommended, when adjusting the crystal, that thesecond 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 neutralised 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.
1\10 indicating measuring instrument will read accurately a change of current of less than o.t per
tent., and the usual laboratory or test-room instruments
are only good for -changes not less than about o.5 to
per cent.
Soine time ago it was required to ascertain if the current
in acircuit remained constant when other conditions were
altered, and it was required also to read to much .closer
than o.r per cent (or r in r,000) in order to be able to
state that no change occurred.
The best indicating instrument obtainable WaS a substandard guaranteed to be within :1- 0.2 per cent., but this
was far too insensitive for the purpose. It was finally
accomplished in this manner. A reflecting galvanometer
of high resistance and sensitivity was obtained, the calibration being about 300 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 scale; the spot of light was out of
focus on the scale, but as the test was a null one" this
did not matter.
In order to take the current—in this case about 0.7
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 achange
of current, the absolute value being unknown from this
reading. The sensitivity was far better than o.t per
cent., and for any case it can be calculated.
d
It is
where d is the smallest change of the position
of the spot that can be read, and / the length of the
scale. With a good spot d is about o.i mm. for a good
observer, and should not be greater than o.5 mm. in any
case. The scale length, 1, can usually be about two
metres, and so a change of deflection of o.r mm. in two
o.
metres corresponds to a sensitivity of
or 5 in
2,000

to,000, or o.005 per cent.

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
(i.e., with no current passing). The shunt may then again
be decreased until the spot is at the full scale qeflection.
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 he measured gradually, as a sudden
switching on or off is likely to give the instrument a bad
kick which might easily break the suspension.

(2)

(3)

(1) Plain galvanometer circuit with low resistance shunt.
(2)
High—resistance rheostat connected in series with galvanometer
for fine adjustment of sensitivity.
(3) Local battery and rheostat
for balancing out.the main current.

In the diagram (r) 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
" balanced " 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 Bean-i Stations.

T

HE year just begun bids fair to be one of the most
important in the history of commercihl wireless
telegraphy.
Before many months have passed,
the first of the new Marconi 'beam stations will be
brought into operation, and in the course of the year
direct- high-speed wireless services on the beam system
will, be established with all the piincipal Dominions.
The' first of these beam stations—for communication
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 lie the transmitting station used for communication with Canada and South Africa, the Bridgwater station. being the receiver for these .services. At
each station there are ten masts—five for communication
with each Dominion. The design of the masts is identical for the transmitting and receiving stations.
The Aerials and Reflectors.

The five masts for each Dominion are erected in a
straight line" at right angles to the direction in which
communication is to be established.
These masts are
277ft. high, each having a cross-arm at the top measuring
9oft. from end to.end. The aerial and reflector will consist of a number of vertical wires suspended from triatics
attached to the cross-arms of the rnasts. There will thus

The newly-completed station building at Bridgwater, with three
of the masts.
Bridgwater is the beam receiving station, Bodmin
constituttng the transmitter.

Another view at Bridgwater.
The five masts on the right will support the aerials for reception
from Canada, those on the left from South Africa.
A 20

be two parallel steel cables,
separated -by a distance
dependent on the wavelength
used, rurining on each side
of the masts from the first to
the la;t. From these cables
the vertical aerial and reflector wires will be suspended, the lower 'ends of
the wires being kept in position by balance weights.
The distance between the
masts is 6soft. from centre
to centre, and,the length of
the whole system of five
masts for each transmitter
about 3,2ooft. from tail
anchor block to tail anchor
block.
At Bodmin transmitting
station all the power required will be generate'd on
the site. The various voltages required for the operation of the valves will be
supplied by motor generators
and alternators. The valve
themselves will be of thé oilcooled type, and the corn-,
plete valve transmitters will
31r
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Imperial Wireless Developments.—
be housed in a separate room adjacent to the power-house.
The
generating
plant
has
been
mounted on a concrete raft supported on cork to prevent vibration being communicated to the
transmitting set, and the valve
oscillators themselves are mounted
on as'unilar raft. From the transmitting 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-Cylinder Aster engines
driving the D.C. generators which
supply the station with light and
run the motors for charging the
receiver batteries.
Bdth transmitting and
receiving stations will be
connected by direct land
lines with the Central
Telegraph
Office,
G. P.0., London, and
the transmitting station
will be operated from
London by distant control.
In addition to the advantage possessed by the
beam system of concentrating energy in one
direction, the speed of
working and freedom
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Cheer. Courtesy ql Marconre Wirriese
Telegraph Co., Ltd.

(Top) The
machinery
hall
at
the
Bodmin
b ea m
transmitting
station. 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
and charging the
batteries.

tight

from interference have
been greatly increased.
These
stations thus open up possibilities with regard to Imperial
communications
which
have
never
before
been available
and which have been the ambition 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 English
stations, and similar stations
of the Imperial system are
being erected at Grimsby and
Skegness, in England, for communication with' other stations
at Poona, in India, and Melbourne, in Australia.
3

a 2I

/4

SPEECI-Reducing

Nell)esw
wouplicll
AMP

Distortion

in

L.F.

JANUARY 131h, 1926.

DESIGN.

Chokes

and

Transformers.

By N. W. McLACHLAN, D.Sc., M.I.E.E., F.Inst.P.

_

I

N comparing various types of loud-speaker, it does
not always occur to the listener that the amplifier
plays an imp'ortant function in the acoustic effect.
The room also plays. its part, but we will omit this in the
meaRtime, because it is much easier to alter the amplifier
characteristics and note the effect than it is to do likewise
with the acoustie properties of the room. We hear a
good deal about distortionless amplification. Taken in
a relative sense, the term distortionless may be regarded
as meaning that one amplifier or acertain class of transformer yields " less " distortion than another. But in
the absolute sense there is no amplifier which is distortionless. In fact, the majority of amplifiers distort probably
more than their owners are aware. There are two salient
physical states which require consideration when discussing the problem of distoetion :(a) the steady state, (b) the
transient state. The first of these is involved when we
listen to a steady continuous note, say the broadcast
tuning-in note. The conditions—provided we keep our
heads still when listening to a loud-speaker—are always
the same, and there is no variation in either pitch or
intensity.

short duration. Again, when the pitch or the intensity of
a note alters, there is always a transition stage. Moreover, 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 bells, 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 to,000 cycles per second, are applied to the
grid of the first note magnifying valve of a speech amplifier. The valve and its associated transformer or resistance-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 10
50,006 cycles. The amplification of transients can be
approached by considering what occurs when a steady
E.M.F. of any convenient frequency is suddenly applied
Nature of Transient Effects.
to the grid of the valve. In the case of a transformer
coupled unit the initial shape of the current through the
Motion of the head may bring the ears to an interferprimary would depend upon the initial phase of the voltence zone due to reflection from the walls where the sound
age applied to the grid, i.e., the application may occur
is of greater or lesser intensity, and since the note is imat any point of the wave from o° to 36o°, and upon the
pure, its character as well as its intensity will varv. 1
ratio L/R, where L is the primary inductance under
Moreover, the air pressure in the neighbourhood of our
actual conditions and R is the internal resistance of the
ears varies in a perfectly definite manner. If the pitch
valve plus the effective resistance of the primary. Both
of the note is 1,300 vibrations per second, the air will
L and R are actually differential values concomitant with
go on expanding and contracting 5,300 times per second,
a variation in current, due to the unidirectional nature of
each separate expansion and contraction being identical
the feed current to the valve, the alternating current being
with its successor and its predecessor. In other %yards, the
superposed thereon. If the voltage is applied -to the grid
physical conditions under which the note is sounded will
at zero value, the amplitude of the first current wave will
remain unaltered throughout its occurrence. The second
he greater than succeeding waves, 2 whereas application
and more important physical state to which allusion was
at a phase of 90° entails a
macle occurs at the begingradually increasing amplining and at the end of any
70 H.F
tude. These phenomena are
sound whatsoever. In playAMPLIFIER
due chiefly to electrical ining anote on any instrument.
ertia in the form of the
say the violoncello, there is
primary inductance.
Now
always a transition or interthe secondary voltage of the
mediate stage between the
transformer which is applied
first application of the bow
to the grid and filament of
and
the
fully
sustained
the next valve is proportional
n6te. -This is clearly due to
to the rate of change of
the mechanical inertia of the
primary current.
It is—
moving parts.
Similarly.
owing to the impedance of
when the bow ceases to move.
Fig. 1.—Combined resistance and transformer coupled amplifier,
designed to have a cut-off frequency less than SO cycles per second.
the motion of the string has
the valve—initially depenValues of components are as follow: B 1, 40 to 60 volts ; B2,
60 to 80 volts; 13, 20 to 60 volts; /3 1,40 to 60 volts (this battery
to be damped out, and this
should be of small dimensions to reduce earth capacity effects).
takes time, even if it is of
LI,inductance variable in steps of 25, 100 and 900 henries; L»,
The "double " current rush
25 henries, D.C. resistance 500 to 1,000 ohms—of low selfcapacity; R, 0.1 to 0.25 megohm; C1, 0.002 mid., variable;
when switching on a power
C2, 0.007 mfd., variable;
0, 4 mfd.; Tp, primary of special
transformer (53 cycles) at zero
See The TFirefrs.s worm,
transformer with variable ratios of 2: 1 or 3 :I; T„ transformer
voltage phase is well known.
November 4th, 1925.
secondary
2

A 22

19

JANUARY 1
3TH, 1926.

THE

WIRE LESS

WORLD

ADVERTISEMENTS.

Conscientious Constructors
Considering Chokes
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are

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.

C

HOKE coupling on the L.F.
structed is not so liable to develop audio or
side has not generally received
L.F. "howls "even if three stages of amplification are used. While admitting that a
the
attention it deserves
correctly designed set should not "howl Perhaps it is by reason of the fact
many constructors may at one time or another
that if achoke is used without due
•have experienced much difficulty in this
care in the choice of valves, necessary
direction. The fact that achoke has only one
winding, and a transformer two windings,
condensers and grid leaks, considermakes agood choke amuch more reliable piece
ably less volume will result.
If,
of apparatus, and one less likely to break down.
however, valves of correct design
The use of valves having a high amplificaare employed, there should be no
tion factor means that less drain is put on the
H.T. Battery, whose life is consequently longer,
falling off in signal strength.
and this means adirect saving, to say nothing
Although this may not be obvious
of the saving in valve costs due to having to
to all at first, it can easily be exuse a low impedance or power valve in the
last position only.
plained. Owing to the comparatively
The chief thing to remember is, that the
low impedance of the primary winding
valve with the loud-speaker in its plate circuit
of the average transformer selling at
should be a low impedance power valve,
a reasonable figure, low impedance
any previous note magnifiers can be high
amplification factor valves with considerable
valves must be used if good quality
advantage.
reproduction is desired. Now low
If these instructions are adhered to, it will
impedance valves generally have a
be found that the amplification with choke
alow amplification factor. The average good choke, and coupling is normally quite equal to transformer amplification, with
the one illustrated in particular, has a high impedance considerable increase in purity.
atall audio frequencies, therefo re hi ghi
mpe d
ance va l
ves , Three types of Chokes are supplied :—
(1) The Choke only.
valves whose amplification factor is generally high.
(2) A Choke Unit for the first stage of intervalve coupling.
should be used on the L.F. side, so that any loss of This Unit comprises the Choke by-pass and coupling condensers,
volume due to absence of the step-up effect of àtrans- A O grid leak.
M A Choke Unit for the second and subsequent stages
former is compensated for by the high amplification
of intervalve coupling, with coupling condenser and grid leak.
obtained from the valves. The only position in a These
units only require the addition of a Valve-holder
choke coupled receiver in which alow impedance valve Resister, and the necessary connections to complete a low
should be used is the last position.
frequency amplifier.
There is another great advantage in the use of
Choke only
••
15/chokes for L.F. coupling, and that is, aset so conChoke Unit, both stages ..
20/Publication
No.
115
tells
you
all
about
chokes
and
the
valves
to
use.
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Nothing to do
but put the
phones on—"

9h eNew Fixed Condenser
is accurate -stays accurate

F

ROM the moment you fit the
Neutron Crystastat Detector
you have finished with crystal
searching. The programme is always
«
1coming through" and you have
merely to
put the 'phones on " ;
no worry of cat's-whiskers, no
adjustments after first setting.

VIXED condensers are important units in a radt,, re.
ceiver and should be carefully cliosen for sustained
accuracy. In reflex and other circuits where capacity
is acritical 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 guexan.
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 least.
Moulded in smooth brown bakelite, the Sangamo
Fixed Condenser is most pleasing in appearance.

The Neutron Crystastat consists of a
standard Neutron Crystal in special cartridge, with mineral contact. The combination 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).

Saitgamo 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.I.
Electrical Installation & Repairing Co., ••••40, Berry St., Belfast.
Priestly & Ford •.•.••..
.. 3, Carra Lane, Birmingham.
The Carpax Company Ltd., •• .. 312, Deansgate, Manchester.
Lowke & Sons, Ltd., Electrical &General Engineers, Northampton.
Mr. W. J. Pulford, •• •. .. 109, Kingsway, London, W.C.2.
Keith & Irwin, .. •.
35, Robertson Street, Glasgow, C.2.
Fred Burris & Sons, .. •• •• ••7¡11, Redcliffe Street, Bristol.
J. W Carr 8£ Co., Ltd., •
• ••35. Queen Vcitoria Street, E.C.4.
Lincoln Smethurst, .. .. 17, Hanover Buildings, Southampton.
PRICES.

0.0001-0-0009 mfd.
0.001 —0.009 mid. ..

sietNcAmo
Accurate
Radio Parts
A24
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THE BRITISH SANGAMO Co., Ltd.
Ponders End, Middlesex,

Mention of "J lic

Wireless

Supplied complete
with brackets for
panel or base
board mounting.
The Detector will
fit most standard
brackets without
alteration.
All
metal parts nickel
plated. Cartridge
of best ebonite.

;

6/ -

CRYSTASTAT

DETECTOR

(Patent 20159.)
Supplied by all Radio Dealers. In case
of difficulty, sent post free if you supply
l'Ottr Dealer's naine to
Neutron Distributors, Sentinel Sense, London, W.C.1

Completely guaranteed and tested
on actual broa.1-

Product
of
Neutron Ltd.
— Manufactu rers of
Neutron
Crystal.
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Speech Amplifier Design.—
dent 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 second grid would always be a replica thereof."
Thus, where transformers arc concerned, the initial portion of a transient is generally altered in shape. Its
rate of rise may be less or greater than the original,
according to the resistances and capacities in the circuits
and the frequency and initial phase of the wave. With
a complex transient where the ultimate steady state consists of waves of many different frequencies, each wave
is initially altered in shape, thereby causing distortion
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good mica condensers of the order of 0.2 mfd. The
characteristics of such an amplifier are extremely well
known. Owing to the increase in impedance of the condenser with decrease in frequency the amplification falls.
off in the lower ranges. In fact, the chief difficulty
when amplifying at audio-frequency—without the aid of
AMPLIFICATION
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RESONANCE
7000 CYCLES

..1-. ----WITH 0.003mfd ACROSS PRIMARY

Fig.

4.— Form of characteristic curve obtained
with condenser across anode resistance

H. F. reaction—is to get a reasonable volume from the
low tones. By suitable choice of condensers and resistances the desired result can be attained. It is highly
Q.
desirable in order to reproduce the lower tones of the
2 5
pianoforte (lowest frequency about 20 per second), 'cello,
double bass, drums, etc., that 'the cut-off point (where
O
the amplification begins to fall off rapidly) should .not
0 3500 4000 450
occur above so cycles per second. In this section it is
FREQUENCY
proposed to describe a combined resistance-transformer
FIS. 2.—Characteristic curve of 2 :1 ratio transformer and D.E.5
valve.
Anode volts, 160; grid volts, 9.
Primary inductance
combination which, although not always yielding a maxi(15,000 turns) at 1,000 cycles, 225 henries; secondary inductmum of magnification, gives
ance (30,000 turns) 900 henries.
Secondary self-capacity 100
micro-mfd.
2
/
1
P uniformity over a relatively
wide range.
The diagram
of the transient. Moreover, throughout a broadcasting
of connections is indicated in
system, i.e., from microphone to loud-speaker, the phases
Fig. t.
Valve V, is for
and amplitudes of the components of a transient are so
•
o rectification, which is secured
altered that in certain cases, e.g., the report of a gun,
cc
• either by grid leak or on the
the reproduction fails to convey any meaning. There is
1•••
Ibend of the anode characterno intention to pursue this complex problem any further
istic. The latter is to be preat present. The point to be enforced is merely that in
S4
ferred.
In the anode circuit
3000
amplifiers having transformers and condensers the ampliTURNS
of V„ which may be of the
fication curve for constant voltages after a steady condiFig. 4 (a).—Distribution of
D.E.3B.,
D.E.5B.,
or
sections in man inductance
tion has been attained is no criterion of what may occur
tapped transformer.
S4
D.E.Q. type, is inserted a
with transients, especially those with a deep wave front
is used to give the correct
resistance of from o.r to
turn rat io,the other sections
(air pressure), although a good steady voltage characterbeing standard.
A better
0.25 megohm (according to
arrangement would be to
istic is usually associated with all-round pleasing quality :
have 4,500 turns on the
the type of rectifier used),
but the latter is not synonymous with faithful reproducprimaries, giving an inwhich serves to couple V,
ductance of 182 henries.
tion.
A 3: 1 ratio can be obto V.,.
Battery B, is adtained by connecting P2
Uniform Amplification of Steady Voltages over a
P3 in parallel.
justed to give the necessary
Wide Frequency Range.
grid bias- to V,, which may
The most facile mode of accomplishing the above result
be a D.F..5, D.E.5B., or I..S.5 valve. If the bias for V.,
is by the use of a resistance capacity amplifier having
is e„, then B, —B,—
= e,. The current iis the steady
anode current during reception of signals, and ris the re18
sistance of R and the choke I., ;e2 is less when there are
CUT OFF
o
no signals, since there is then no carrier wave to rectify.
20 •"%,
16
In the anode circuit of Vo is inserted a special transformer having a high primary inductance. Its actual
iT.
value is 225 henries .
'at 500 cycles, which is at least ten
3
140
times the inductance of the majority of transformers used
z
in amplifier design. The ratio of transformation is
120
2 :t or 3:1.
The steady voltage characteristic with a
500
1000
1500
2000
2500
3000
3500
4000
0.
-

2 i
U.

FREQUENCY
Fig. 3.—Characteristic of amplifier of Fig. 1, from grid of Vt
(D.E.Q.) to grid of V3; resistance coupling between VI and V2.

'Zero cepacity and infinite resistance would yield
16

a like

result.

'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.
A 25
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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-off point is about 35 cycles per second.
From a frequency of r,000 cycles, the amplification ,increases gradually to 7,000 cycles (not shown on diagram),
beyond which it decreases. This gradual increase in
amplification is due to leakage, and will be treated in a
subsequent section. By putting a o.00s mfd. condenser
on the primary of the transformer, the characteristic be40
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FREQUENCY
Fig. 7.—Overall amplification curve with dip in middle register.

The correct shape depends upon the characteristic of the loudspeaker; with certain types the portion B C should be horizontal,
while with others it should -rise from about 3,000 cycles upwards.
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Having secured an amplifier of uniform steady voltage
characteristics over a wide range of frequencies, it is now
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Variable Amplification of Steady Voltages.
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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 is great.
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Fig. 5.—Curves of D.E.S valve (anode volts 160, grid bias, -7.5

volts) and tapped transformer with idle primary section in different
relative positions. (I) 2 :1 ratio transformer without primary
condenser. (2) Special 2.7: 1 transformer (primary 100 henries)
with P, as the idle section. (3) Special 2.7 :1 transformer with
idle section P3 between S2 and S.

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 (see
dotted curve, Fig. 2).
The curve from the grid of the detector to the grid of
the valve V3,which is a power valve of the D.E.5A. or
L.S.5A. type, with resistance coupling between V, and
V2,is sketched in Fig. 3. 'rue curve does not rise quite
so rapidly as that shown in Fig. 2, owing to the high
impedence of the detector valve (D.E.Q.) at its rectification point and the capacity to earth of 13 3. With
20
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o 15
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1
FREQUENCY
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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possible by rapid switching to hear the effect of varying
the amplification curve. The variation can be acco_mplished in several ways, and the most salient are about
to be described.
(1) Referring to Fig. I, if a 0.005 mfd. variable condenser is connected across the resistance in the anode circuit of V, the impedance of the resistance condenser unit
will decrease with increase in frequency and the characteristic will have a downward slope, as shown in Fig 4.
The 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 muffled.
v,

V2

V3

Fig. 7 (b).—Auxiliary inductance L of low effective resistance
and low self-capacity for obtaining resonance at the upper audiofrequencies. The amplification at resonance depends upon
1
pl
-KA-R and upon the reactance
The resonance frequency
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 Ris to produce a dip in the characteristic.

(2) If a tapping is taken on the primary of the transformer the ratio can be made 3: r instead of 2:I.
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 inductance has been reduced in the ratio 9:4, i.e., it is
now roo henries. 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 perceive it), and at the same time to increase the intensity,
since the energy is augmented due to the greater transformation ratio. There are three primary sections on
the transformer which are interleaved,with the secondaries
as shown in Fig. 4 (a). There are three ways of obtaining a 3:r ratio, viz., P, P,, Ps Ps,or É, Ps. In
each case there is an " idle " primary section.
Moreover, 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., Ps the system is symmetrical and the
idle section is at the H.T. battery end, where the potential variation is zero. '1'he 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, i.e., the untapped transformer.
Using sections Ps Ps,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
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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 roo 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:II transformer the overall
characteristic is akin to that illustrated in Fig. 7. This
25
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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 bias, -7.5 volts).
H T.+

(c)

(b)

H.T

(a)

Fig. 8.—Methods of diverting direct anode current from the loudspeaker. By reducing the condensers in (a), (6) and (c) the low
tones are decreased: a reduc on of the value of condenser in (d)
decreases the high tones.

scale, the P, Ps 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, but the leakage 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 :
(225 henries), and when tapped 2.7 :I (too henries). It
should not lie confused, however, with the standard
2.7 :t " Ideal " transformer, the inductance of which is
50 henries.
(3) Suppose we substitute an iron-cored choke for the
resistance R of Fig. rand let the choke be variable, say,
in three steps of 25, too, and goo henries. This

has a dip in the middle. A somewhat similar result can
be 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 Vs is to be preferred, but the choke ,yields increased 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 moderate impedance, practically the whole magnification factor of the valve -is
secured. If the choke is sectionised on one core, care
must be exercised to avoid resonance effects due to the
idle sections, as shown above in the case of the transformer. The idle part can be paralleled with the active
part. It must be remembered, however, that there will
be additional self capacity due to this process. A high
resistance alone, e.g., 0.2 megohni, detracts somewhat
from the efficiency of the rectifier and only about half the
"
" value is secured. There is, of course, for any
valve, an optimum value of resistance which can be
found by trial. To secure the requisite steep slope due
to leakage resonance, it is usually necessary to have a
low impedance valve (D.E., L.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 (b).
With certain types of loud-speaker, particularly those
devoid of high and low tones, an amplifier with
A 27
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Speech Amplifier Design.—
a characteristic of this nature yields very pleasing
results.
(4) The best 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
'current in the loud-speaker windings, as this reduces
the possibility of breakdowns, which seem to be due 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 loud-speaker is a wise one, for a breakdown of the
coupling unit is very easily rectified, and the loud-speaker
can always be used (Erect in the valve circuit as a temporary expedient pending the replacement of the faulty corn panent. There are two practical methods of preventing
the D.C. feed from passing through the loud-speaker :
(a) transformer coupling, (b) condenser-choke coupling.
The two arrangements are depicted in Fig. 8.
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 compared with that of valve p/us loud-speaker, but for-smaller

values of C, say 0.05 mfd., the impedance at the lower
frequencies is comparatively high.
Thus with a 0.05
mfd. condenser, the lower tones are reduced in intensity,
and the effect is to make the loud-speaker appear highpitched. By varying the condenser (in steps), the depth
of tone can be altered, but the lower tones cannot be
enhanced at the expense of the higher.
The acoustic
characteristics can be varied in like manner with transformer coupling by putting the condenser in series with
the loud-speaker across the secondary terminals, as in
Fig. 8(c).
The design of the transformer has a profound effect on the quality. In general, there are three
salient points to be borne in mind whilst designing transformers: (a) The primary inductance must be comparatively high, (b) the self and mutual capacities must be
low, (c) the leakage must be low—unless a rising characteristic is required. The core of the special high inductance transformer is identical with the Marconiphone
" Ideal " type, but the primary and secondary windings
have more turns than the standard types. A first approximation to its performance can be made by using a
2.7 :z with a D.E.5, and a second approximation by
putting two 2.7 :r in series. The primary inductance
would then be zoo henries.
The characteristic of a
2.7 :r with D.E.5 valve is given in Fig. 9, whilst •
that of a special 2 : z with zoo-henry primary is also
shown.
(To be continued.)

General Notes.
-Mi. S. K. Lewer (G 6LJ), 32, Gascony
Avenue, West Hampstead, N.W.6, reports two-way communication at 7.30 p.m.
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, though, as reported in our issue of December 30th, an
amateur in Northern Ireland has fórestalled 6LJ. FI 8QQ listens for European
stations at 11 p.m. G.M.T. every night.
Mr. Leveer aleo informs us that his signals are received regularly at good
strength in U.S. A. every morning until
about 1 p.m., when daylight covers the
whole of the Atlantic.
0000

Mr. L. Bland Flagg (G 2G0) was heard
in India by Corporal Coates on December 13th at 2252 Indian Standard Time
(about 6 p.m. G.M.T.), the strength of
his signals were reported as R5.
000c
_

200 was working with an input of 12
watts derived from a M.L. converter and
an output of 500 volts 25 milliamps with
an Osram DET1 valve.
0000
The lack of any official regulation of
the International prefixes and interme-diates is the cause of a good deal of confusion. There are at nresent three different countries, India, Uruguay and YugoSlavia, using the letter Y, while the Irish
Free State appears to use both IR and
OW. It is to be hoped that some fixed
agreement will soon be effected between
the various countries and a definite and
official system of prefixes adopted.
A 28
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TRANSMITTING NOTES
AND QUERIES.

New Call Signs Allotted.
5JW.—P. Cox, 101, Birchfield Road,
Longsight, Manchester, transmits on 45,
90, and 150-200 metres.
50.7.-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 metres.
5WV.—D.
Woods,
Station
House,
Braintree, Essex (in place of 2AX.Z),
transmits on 23 and 45 metres.
21.PV.--W.
Scott Hay,
" Ivycraig,"
Newton Meanie, Renfrewshire, transmits
on 23, 90 and 170 metres.
2BNN.—T. H. F. Wagstaff, 24, Earl
Howe Street, Leicester (artificial aerial).
0000

Stations Identified.
Z 1A.R.—R. J. Orbell, Box 69, Te
Aroha, New Zealand.
(Mr. Orbell's station was formerly Z 3AA Christchurch.)
CH lER, CH .
1EG.—E. Guevana.,Casilla 69, Vilcun, Chile, and 646 Av. Libertad, Villa del Mar; the latter being the
address of both stations during the summer months. Mr. Guevana, who works
on 100 watts from Vilcun and on 32 watts
from Viila del Mar, will welcome reports,
especially on transmissions from lER.

PI 3AA.—F. Johnson, Elser, Baguio,
Philippine Islands.
KUDG.—U.S. s/s. " West Jester," cío
Messrs. Struthers and Berry, S. Francisco, Calif.
NCGT.—U.S. Coast Guard Radio Repair Base, Navy Yard, Philadelphia.
NOSN.—U.S. Submarine Base (F. A.
Emrick), Coco Solo, Panama (uses the intermediate Ü (.. — —) and works on 40
met res.
NWQ.—U.S. s/s " Wyoming," Guantanamo Bay, Cuba.
Y CKM.--Americo Mantegani, Vazquez 1427 Montevideo, Uruguay.
Y RCS.—Carlos Stefani Canelones, 874,
Montevideo, Uruguay .
oocio
Mis -use of Call Signs.
The poaching of call signs has long
been prevalent° in Great Britain, but
hitherto few complaints have been received from Ireland.
Mr. F. R. Neill
(G5N.7),
of Chesterfield,
Whitehead,
Co: Antrim, 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 any
information
likely to
assist in the
detection of the offender.
0000
Mr. E. C. Miller, the hon. secretary of
the Sunderland Wireless and Scientific
Association, suggests that indistinct pronunciation byi the operator of the transmitter may, n 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.
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News of the Week in Brief Review.
WHERE AERIALS ABOUND.

The P.M.G. should reap a rich harvest
from Rhosywain, near Chirk, where the
number of wireless masts has evoked a
District Councillor's remark that the
suburb looks like a harbour full of old
ships.
0000
A POWERFUL BROADCASTING STATION.

WJZ, the new high power station of
the Radio Corporation of America at
Bound Brook, New Jersey, was officially
opened un New Year's Day. Transmitttng on 450 metres, WJZ employs a
power of 50 kilowatts.
0000
NO MORE LICENCE WARNINGS.

The last licence warning has sped
upon its unwelcome flight.
There are
to be no more, according to a statement
made by an official of the General Post
Office..
Since August last, when the
first tactful reminder was issued. more
than 150,000 additional licenees have
been taken out, it is calculated that
600,000 listeners are still unlicensed.

RADIO TELEPHONY IN CHINA.

WIRELESS WITHOUT TEARS.

A Shanghai message states that the
Ministry of Communications is taking
steps to establish a wireless telephone
service between Tientsin and Shanghai.

A wireless workshop has been opened
by Messrs. Selfridge St Co., Ltd., at
their Oxford Street store.
Daily demonstrations are given of •" Wireless
Without Tears."
0000

00

0

COURSE FOR FRENCH CONSTRUCTORS.
A Paris wireless school announces a
special course, lasting two months, for
instruction in the art of building and
installing
private
wireless
telephony
installations.
A " Constructor's Diploma " is issued.
000
SAFEGUARDING THE PUBLIC.

Sir Charles Bright has accepted the
presidency and Sir William S. GlynJones the vice-presidency of the Wireless
Retailers' Association.
One of the objects of the Association is
to safeguard the public from um•cliable
dealers, a certificate of membership being
issued for this purpose.

A MISREAD DISTRESS CALL.

The mystery regin•ding the supposed
distress call on December 29th from the
steamship Caranrulo when off the coast of
Spain was partially cleared up when the •
Spanish steamer Muria Victoria, which reported the distress call, arrived in the
Clyde.
It appears that the operator heard the
i`oranada
1ransm it
" CQ,"
which
he
interpreted
as
meaning
" want
assistance." Considering that the original
distress
call, .before
" SOS " was
standardised, was " CQD," it, is quite
possible that the fears entertained for
the Coronado's safety were simply due
to some freak of memory on the part of
the Spanish vessel's operator.

0 000
CADETS

WIRELESS KNOWLEDGE.

Public school cadets are not, at present
in a position to make practical use of
wireless, according to Captain F. A.
Mason, who spoke at the annual general
meeting of the Public Secondary School
Cadet Association on January 4th.
Captain Mason, who is a signalling
officer, said that cadets liad a long way
to go before they could reach the state
of efficiency and the speed required by
Post Office examiners.
0 00 0
IRISH CRYSTAL USERS' COMPLAINT.

Replying to a request for the redm•tion of the wireless licence fee of £1
In the case of crystal users in the Irish
Free State, Mr. Walsh (Minister of
Posts and Telegraphs) said the fee was
nominal in England, but the country
gained in the manufacture of sets..
There was no corresponding benefit in
the Irish Free State. Taxpayers would
lie obliged to meet a heavy deficit, on
the wireless, which would be snore
expensive than anticipated.

FAMOUS SHORT-WAVE TRANSMITTER.
A new photograph of the transmitting
apparatus at KDKA, Pittsburg, Pa.
On the extreme left is the quartz crystal
oscillator which serves to maintain transmission at a constant frequency.
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WIRELESS PATENT CONFUSION.

Inventors
were
particularly
busy
during 1925, wireless inventions being
well to the forefront. Owing to Patent
Office procedure, however, it is not Possible to bring searches right up to date,
and inventors are often more or less in
the dark when they file their patent
applications.
As a result (writes Mr.
H. T. P. Gee, A.M.I.R.E., a London
patent
agent).
some
of the
applications conflict with one another. ;old
often the trouble can only be rectified
when publication of the patent specification takes place.
0000
RESIGNATIONS FROM THE N.A.R.M.A.T.

A trade event of considerable interest
to the general public is revealed by the
news that the Sterling Telephone and
Electric Co., Ltd.. bave resigned from the
Manufacturers' Section of the National
Association of Radio Manufacturers and
Traders.
The Marconiphone Company's
'resignation from the saine 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 entire
range of ' Sterling " products at more
advantageous discounts to the trade.
0000
AN OPTIMIST.

Evidently realising that attack is the
best form of defence, a defendant in the
'West Ham Police Court put forward a
novel claim against the Post Office when
he was charged with operating a receiver
without a licence.
A supervisor pointed out that Jarvis
(the defendant) argued that, in return
for the 10s. licence fee, the Post Office
should erect his aerial in the same way
that a telephone is installed for an inclusive charge. Disregarding this optimistic plea, the magistrate fined the
defendant £1, with £1 Is. costs.
0000
B.S.A. IN THE WIRELESS FIELD.

Those familiar initials," B.S.A.." which
have so long been associated with cycles.
motor cycles, and rifles, are entering
upon a new phase of existence.
It is officially announced that the Birmingham Small Arms Co., Ltd., of
Birmingham. have entered into an agreement with the Standard Telephones and
Cables, Ltd. (formerly Western Electric
Co., Ltd.), whereby the developments of
the latter company-with broadcast receiving apparatus will operate for both companies. 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.
36

LECTURES ON

THE

Members of the Institution of Electrical Engineers will hold their Annual
Dinner and Reunion at the Hotel Cecil,
Strand, W.C., on Thursday, February
11th, under the presidency of Mr. R. A.
Chattock, supported by the Council.
Application forms for tickets are obtainable from the Secretary, Mr. P. F.
Rowell, at the Institution, Savoy Place,
W. C.2.
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FORTHCOMING EVENTS.
WEDNESDAY, JANUARY 13th.
Radio Soviet y of Great Britain.—In formal
m Wing.
At 6 p tn. At the Institution
of Electrical Engineers. Sartre, Place.
IC.0.2. Talk on " Thc Derclopinent and
use of Valves for Broadcast Reception."
bY Mr. R.
nderson.
Barnsley and District Wireless Association.
--Electricity and Magnetism as J pplied
to II' irelesi.
ils -o Il 11,11 and District Radio Societ y.
u
At 8 p.m.
At St. James's School s.
Fortis Green.
Lecture and Demontdrotion
" Liquid Air," by Mr. Allen J.
Bremner, B.Sc.
-

le.
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THURSDAY, JANUARY 14th.
Liverpool Wireless Society--At 7.30 P.m.
A t the Royal Institution.
Levt are
" Fading." by Prof. E JI. Mare/,ant.
.1 .E:E
(President).
FRIDAY, JANUARY 15th.
Radio Experimental Society of Manchester.
At 7.30 p.m.
A t the A thenteum.
Princess Street.
Lecture: "
gurney Amplification," by Mr. D. L.
Stenhen.oa.
•
Sheffield and District Wireless Society. —
At 7.30 p.m.
A t the Department of
Applied Science. St. George's Square.
Levi or,
" Supe •Art trod
r ((retirees,"
by Mr. Forbes-Rood.
MONDAY, JANUARY 18th.
Swansea Radio Sorirty.--Lect are and Demonstration: "Short Wm,' lire, Jot ion
by Mr. F. H. Haynes (Axe bilon f Editor,
" Wireless World ").
TUESDAY, JANUARY 19th.
Bolton and District Itadio Soviet n. •Let,
ture
" Radio Television," by M?. I. E.
Kemp, M.R.D.S.

We have received from the Société
Française Radio-Electrique a letter correcting some of the information regarding their short-wave stations which was
published on page 895 of our issue of
Decemher 23rd, 1925. The correct particulars
and
wavelengths
are
as
follow :—
Sainte-Assise FW ((le Radio-France)
transmits on 42 and 23 metres commercial traffic with Buenos Aires.
Sainte-Assise 8GB transmits on 75
metres, tests by S.F.R.
Clichy 8GA transmits on 30 metres.
tests by S.F.R. This station' is installed
on the 'premises of the Cie Française de
Radiophonie, which controls the " RadioParis " broadcasting station.

HIDDEN

ADVERTISEMENTS

COMPETITION.
Below are' given the solution and prizewinners in the Fifth Competition
(30.1.2.25).
"The Wireless World"
Hidden Advertisements Competition will
be continued until further notice.
Chic No.
•
a
3
.1.
5
6

Name of .1docrliser.

Page

Cleartron Radio Ltd.
..
Reflex Radio Co., Ltd. ..
..
Telegraph Condenser Co., Ltd.
London and Provincial Radio Co., Ltd.
General Electric Co., Ltd.
..
Stratton & Co., Ltd.
..

21.
is
x9

7

The following were the prizewinners:
Dennis. S. Deakin, Portsmouth
A. G. Bailey, Maids 11111, W.9
G. E. F. Lodge, Huddersfield

•
• T.,5

•• I.=
•• L,

Ten shillings each to the following four:
Wm. T. Clark, London, W.C.r.
S. P. Whitefield, Ealing.
I'. G. Boxall, Sanderstead, Surrey.
C. E. White, Bournemouth.

WIRELESS

Ar

SOUTH KENSINGTON.

The laboratories and lecture rooms of
the Imperial College of Science, South
Kensington, wore a lively air •on January 5th, 6th and 7th, when they
formed the venue of the annual exhibition of the Physical Society of London
apd the ()laical Society.
Among the
visitors were members of the Radio
Society of Great Britain, for whom the
wireless exhibits liad a special appeal.
Several stands were devoted to receiving apparatus.
aceessories and
components. and «msiderable interest was
shown in a denionstration of high-speed
telegraphy.
0000

HOW DUBLIN

•

WAS HEARD.

Following the official opening of the
broadcasting station (211N) on
Ncw Year's Day, a number of interesting reports have been received from
various parts of the Free State.
Excellent results. it appears, were obtained in Dundalk and Londonderry:
but from other towns reports were less
favourable. Disappointment was felt in •
Galway because at least four valves were
necessary for good headphone reception.
Waterford appears to have been equally
unfortunate: but an even sorrier tale
was told in Cork, where reception from
the new station was described as " a
complete failure."
0000

ntodii,

SHORT—WAVE TRANSMISSIONS.

THE

A.C."

A course of ten lectures on " Alternating Currents and Electrical Oscillations "
is being given by Dr. D. Owen, B.A..
F.Inst.P., 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 are to
be given weekly throughout the present
'term. Full particulars of the course are
obtainable from the Institute.

CAPTAIN ECKERSLEY ON
TELEPHONY."

W;RELESS

Promises for the future of startling developments in regard to simultaneous
broadcasting in Great Britain were suggested by Captain 1'. P. Eckersley in his
kcture rip " Past. Present and Future
Development in Wireless Telephony.''
before the Institution of Electrical Engineers on Thursday last.
The lecturer also referred to his recent
proposal to the Office Internationale de
Radiophonie whereby many stations working on exactly the same wavelength but
sufficiently separated would help to overcome interference.
No heterodyne note
would be audible.
Stations working on
the same wavelength could have a restricted power and be used for purposes
of local interest.
0000

A

CORRECTION.

With regard to a "Trade Note" in
our issue of December 23rd, we learn from
Messrs. L. Ormsby and Co., the wireless
manufacturers, that the Mr. C. J. Proctor
referred to has not been appointed their
sole agent for the Manchester district, and
has no connection whatsoever with the
firm.
22
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HOSPITAL

A Description of the Automatic Broadcast Receiving Installation.

w

HAT is claimed to be the largest radio receiving
system in the world has been installed at the
London Hospital. This hospital is the largest
in the United Kingdom. accommodating t.000 in-patients
and covering an area of 15 acres.
The radio plant, which. has been designed and presented by the Igranic Electric ro.. 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 lodge.
The various wards have
been wired into nine distinct circuits, eight of which
supply 842 pairs of headphones, whilst the ninth
actuates a series of loud-speakers in the children's wards.
The installation can best be analysed under three
heads :—
(i) The receiver.
(2) The power amplifier and distribution scheme.
(3) The batteries aml charging mechanism.
Aerials Available.

A sheet of metal fixed to the roof of the hut serves
as the aerial. It is attached to an lgranic 6-valve superheterodyne receiver, the wiring arrangement of which is
similar, in essentials, to that of the standard model.
By employing various combinations of terminals it is
possible to use a variety of signal input circuits. Thus.
either the recently develoix-d twin wimling frame aerial
or a siniple fram'e aerial may be used directly coupled,
or else via the intermediary of a two-circuit tuner. Alternatively, any form of ol)en aerial may be used, either
directly coil-pled or variably coupled. 4IS Iefore.
The

General ‘ievt, of the superheterodne receiver, power
13

comprehensive nature of these arrangements facilitates the
treatment of any regional interference on the lines best
suited to its elimination.
The initial valve (an Osumi D.E.5, working at 6c
volts) functions in the dual capacity of oscillator and
rectifier, a capacitative balancing system permitting the
signal-frequency and oscillator-frequency circuits to be
worked without mutual interference.
The use of this
system not only dispenses with one valve, but also effectively restricts the amount of locally generated energy
passel into the aerial circuit, reducing the possibility
of radiation to negligible terms.
Details of the Receiver.

This va I
ve communicates with three stages of intermediate-frequency amplification, each of which employs
a form of reactance-capacity coupling adjusted to a wavelength of s'›ine 6,000 metres.
This wavelength would
seem to 1)e the most satisfactory choice "when it is intended
as in this case, to effect reception of stations using waves
up to 2,000 metres in length, for it implies a 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
reacta Ill e.

Great importance attaches to the resonance curve of
the intermediate-frequency amplifier, for in no other practical receiving system is there the same opportunity of
maintaining the most satisfactory selective condition
throughout the entire range of received signal wavelengths.
As the result of an extinction of limiting couplings
between
the intermediatefrequency stages, the designers are able to cascade
three Osram D.E.513. valves,
working at 120 volts, and to
employ their high m value
to the maximum in each stage
without any trace of instability and without resorting to the deliberate introduction of losses as a means
of suppressing undesirable
oscil lation.
Indeed,
so
stable is the amplifier that. it
has been possible to impart
to the grids of the intermediate-frequency valves a
negative bias of 11,- volts in
order that no grid current
shall flow and so encourage
premature rectification and
consequent distortion.
A novel arrangement is
used to apply reaction to the
amplifier when desired. The
potential gradient between
amplifier, anti supply batteries.
A 31
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Wireless in the London Hospital.—
the grids of the first and second -amplifying valves is
controlled by means of a variable non-inductive resistance having a maximum value of one megohm.
-The third intermediate-frequency stage delivers to the
final -rectifier an Osram D.E.5B.- working at 120 volts,
the grid of which is maintained at a positive potential
to stimulate the. flow of grid current esential ,to cumulative rectification.The single stage of note amplification of the standard
receiver 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
avaijable, the plate aerial proves effective for the fullload reception of a number of stations, higher selectivity
and responsiveness is exhibited when the frame aerial is
employed.
This frame, which, by the way, is a collapsible and
portable one, performs an interesting secondary function, for it eliminates interference set up by stations
using wavelengths in or near the band to which the
intermediate-frequency amplifier is responsive.
It embodies 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 opposite sense, and not tuned.
The two windings are so
arranged in the receiver circuit that the arrival upon the
frame of a widely' non-resonant frequency. results in the
simultaneous formation of two potentials of equal volt-age and opposite sign—a condition producing mutual cancellation and an obvious elimination of the long-wave
,interference to which superheterodynes working on direct-

A scène in one of the wards.
A 32

Aerial plate mounted on porcelain insulators on the roof of the
receiving hut.

coupled frame aerials have always been subject.
On
the other hand, when dealing with resonant frequencies,
the responsiveness of the tuned winding rises to a
maximum, while that of the untuned winding remains
at avery 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 circuit's •has
been approximately equalised, and it is such that,
considered with relation to
the «ode impedance of the
Osrani L.S.5 valves, 7- to
step-down transformers were
designed.
Since the capacity 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. rmfd.,
i
thout 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 interference with the tonal
balance.
The ninth 'valve delivers,
via aht appropriate trans29
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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 Amplion 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 L.S.5 valves, while the grid of the L.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 earthed to
obviate induction effects.
Each headphone circuit is
sub-divided into four or live %yard sub-circuits at appropriately placed junction boxes, and, in the event of a
local fault, it is therefore possible to isolate any ward
expeditiously and without detriment to the main service.
Some idea of the magnitude of the installation may
be gauged by the fact that about fifteen miles of leadcovered 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 reliable reception of London and Daventry programmes only, the plant
is able to give afull-load service on anumber of European
broadcasting stations.
Batteries and Charging Mechanism.
The filaments of the receiver and power bank valves
require a total current of io amperes at 6 volts, while
the combined anode requirements account for 150 milli-, amperes at soo volts, 3-ampere hour accumulator cells
providing the latter supply.
The batteries are housed in an isolated and separately
ventilated section of the instrument hut. Practical con-

53

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. z set has
an output of 15 amperes at ro 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 necessary to adopt a reliable means of expeditiously conducting the charging operation, and to this end the activities
of the motor generator sets are •
governed by a special
Igranic system of control switches.
Automatic Controls
Directly the receiver is switched off, these controllers
automatically start up the generators and maintain thém,
the charging current driving, int,, alia, a small mercury
motor.
This motor communicates with an indicator
which registers the extent to which the ampere-hour capacity of the batteries is satisfied. When the indicator is
driven to the position denoting acomplete 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 adjustments 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
function may be entrusted to anyone who is able to
switch on an electric light.
The wards of the London Hospital provide convincing
evidence that, by making available at i,000 bedsides an
optional supply of first-rate entertainment, radio science
is materially assisting medical science in alleviating the
lot of the sick.
O. J. C.
•

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 jimcracks on credulous but misinforined 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."—Arthur
Lynch, in Radio Broadcast, New York.
A DOUBLE PLEASURE.

KNOW from experience what a pleasure it is to
heai 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.
" I

A TELEVISION PROPHECY.
" I AM 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."
,—M. Edouard Belin.

BEAM WIRELESS AND ITS FUTURE.

-

" THE New Vear will determine the future place which
wireless will occupy in long-distance communication. It
will demonstrate whether te beam system is efficient and
reliable. If it passes both tests, then wireless will have
won ..an unassailable position, as these merits,. with its
cheapness, will make its application almost universal,
throughout the Empire
If it is only modc:ately successful, then wireless, both long and short wave, has a serious
(70mpetitor in the new loaded cables which enable rates .
to be cut by more than half, ‘vhile multiplying capacity
and speed.'''—Sir Robert Donald in The Observer..
INTERNATIONAL BARRIERS CRUMBLING ?•

" M EN 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 . thé universal peace which we all—even
we professional
hired assassins '—desire? "—Capt.
W. G. H. Miles, R.M.
A 33
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Brain Waves of the Wireless Engineer.
a multilayer inductance coil in which
each layer of the coil is wound upon a
temporary support which determines the
diameter •
of the layer. The convolutions

Variometer.
(No. 240,555.)
Application date: July 4th, 1924.
Mr. N. H. Clough describes in the
above patent specification a variometer
provided with a detachable metallic
shield preferably in the form of a split
'ring and with means for inter-connecting two variable points on the shield, so
that a variable length may be shortcircuited.
By
this
means a closed
metallic loop is provided, and its area
is variable from zero to the area enclosed
by the shield.
In the form illustrated,
the shield consists of a split ring 2
arranged on the inner periphery of the
coil 1.
A saddle piece 4, connected to

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 receiving 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 connected
across the aerial coil L.
The specification states that aresistance
having a maximum value of 100,000 ohms
is suitable.
0000

Hornless Loud-speakers.
No. 240,596.
Application date : uy. 9/11, 1924.
Multilayer coil construction.

(No. 240,283.)

of each layer are secured together by
an adhesive or binding material, and
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 illustrated 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 spjndle are removed, and the coil
•
:Mowed to dry ; the separating pins B„
11, B„ and the inner cheek B. then
being removed.
The finished coil is
preferably inserted in a casing and supported by one side only.
0000

Receiving Circuit.
(No. 241,618.)
pplicut ion date :July 21.qt, 1924.

Variometer with
adjustable
damping
plate. (No. 240,555.)

Mr. P. W. Winans, in Patent No.
241,618, describes a valve receiving circuit having associated therewith a pair of
interchangeable coils in fixed relationship
and adjusted to give maximum reaction in

one end of •t he split ring 2, is pressed by
spring washers 5 against an arm 6 carried by a tube 7. The arm 6 has at its
end a brush 9 making contact with the
strip 2.
0000

Multilayer Coils.
(No. 240,283.)
Applieotion
Sept. 8th, 1924, and
Oct. 18111, 1924.
Messie. L. H. Paddle and J. A. Crisp
decribe in the above patent specification
A 34

Resistance control of reaction.
(No. 241,618.)

The object of the Western Electric Co.,
Ltd. s. patent No. 240,596 is to provide
a diaphragm for a loud-speaking receiver
which will cause the lower speech frequencies to be reproduced as well as the
higher
frequencies.
This
object
is
effected
by
an
acoustic device
comprising a coneshaped diaphragm
having an opening
to the outside air
in one wall thereof
and
means
for
supporting
the
cone at the opening so
that all
points of the
vibrator except at
the opening end
are free to vibrate.
With an opening
to the outside air
the vibratory shell
functions at low
frequencies as
a
resonator,
and
thus the low tones
of the musical or
The
hone ' loudvocal reproduction
speaker.
(No. 240,596.)
are given their
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 edge of
a frusto-conical member 2, and supported
by a stand 3.
The atmosphere has access to the interior 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 electromagnetic
actuating device 6, which transmits
vibrations to the diaphragm at its apex.
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ItgnpontAng Applhicagiion of

THE I
r
IGET SENSITIVE CELL.
Automatic Fog Signal Apparatus Installed at Dublin.
ALVE amplifiers used in combination with the
photo-electric cell can be employed to register the
intensity of light. The .conductivity of the light
sensitive cell varies with the brightness 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 electrically controlled apparatus.

Valve amplifier and relays which amplify the fluctuating
output from the photo-electric cell.

be produced when the frequency of a valve oscillating
c-rcuit is influenced by the resistance .of the cell, and is
caused to set up beats with another oscillator. An or di-

The lighthouse from which the hell is sounded, showing the
lens window which receives and concentrates the beam.

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 output,. and by a chain of amplifiers and relays heavy
currents may be controlled. 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
grid potential. A highly sensitive light detector can

The lamps and motor-driven interruptor disc.
Should the filament of the lamp burn out a new lamp is automatically brought
into operation.
A

1

1
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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 been successfully applied by Professor J. J. Dowling, of the National University, Dublin,
for automatically operating the fog bell on the north %van
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 photo-electric cell
installed behind a convex lens at the lighthouse.
The
beam is interrupted by means of a revolving disc, with
holes around its circumference, so that an audio-frequency
note of about 5,00 per second is produced at the receiving amplifier. So long as the beam of light falls on the
cell the fog bell is restrained from acting, but as soon
as the light is cut off by fog the bell rings forth its
warning. The equipment 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 hand 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 both 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 approximately £1.000 a year is brought about by the installation
of the automatic equipment in this instance, and the

JANUARY 131h, 1926.

The lamp house.
The tight emerges from the square window
on the right.
Actually two lights have been installed in this
building working with two independent light-detecting equipments.

extension of the scheme to other
considered.

lighthouses is being

PHYSICAL SOCIETY OF LONDON.
Seventh Annual Exhibition.

W

IRELESS apparatus continued to occupy a conspicuous position among the general scientific
exhihits which were to be seen at the annual exhibition

Short-wave receiver of the
type used by Senatore Marconi in the short-wave experiments with the Poldhu
station.
Interchangeable
coils
produce
a
tuning
range of 15 to 100 metres.
A 3()

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 exhibited were
the Igrank Electric Co., Ltd., Mullard Radio Valve
Co., Ltd., Dubilier Condenser Co. (1925), Ltd., Marconi's Wireless Telegraph Co., Ltd.,Gambrel! Bros.,
Ltd., M.O. Valve Co., Ltd.. and H. W. Sullivan, Ltd.,
while on the stand of H. Tinsley and Co. was to be
found testing equipment of wireless interest, including
an audio frequency transformer test set designed by Mr.
P. W. Willans, and a calibrated variable
low-frequency
oscillator.
A standard
multivibrator wavemeter designed by Mr.
D. W. Dye, of the National Physical
Laboratory, was shown in operation on the
stand of H. W. Sullivan, together with
standard heterodyne wavemeters and wavemeters with specially
low
wavelength
ranges.
The Marconi exhibits included
appa ra t
us for br, odcast reception.
Of
special interest to readers, no doubt, is the
Marconi short-wave receiver shown in the
accompanying illustration, which is built
on orthodox lines, consisting of low loss
tuner with detector and note magnifier valve, and a wave
range of 15 to too metres produced by means of interchangeable coils.
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RACTICAL
tiINTS

AND

A Section Mainly for the New Reader.
THE CARBORUNDUM DETECTOR.
It is difficult to see why the carborundum detector is so seldom useJ
nowadays for broadcast reception.
Before the valve carne into general
use it was regarded as the one stable
and reliable rectifier, and is certainly
quite as much entitled to the name
of " permanent detector" as many
of the modern products.
A good
specimen will frequently remain in
adjustment for several months, this
being partly due to the fact that a
heavy contact pressure may be used
without seriously impairing its rectifyin g properties.

1.—A

reflex receiver with
undum detector.

carbor-

Although the efficiency of the carborundum -steel combination hardly
equals that of a good treated galena
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 generally be connected across the whole of
the tuning inductance without givin_:
rise to an excessive degree of damping.
The need of a local battery and
potentiometer, whereby a small voltage may be applied to the crystal.
and without which, generally speak-

ing, no rectification of weak signals
will take place, is probably one of
the reasons why this combination is
not popular.
However, in the case
of a valve-crystal receiver, no extra
battery is required, as the filament
lighting cells will supply the necessary biassing voltage if the scheme
of connections suggested in Fig. i is
adopted.
Here is shown a reflex
receiver of conventional design, the
potentiometer being connected across
the filament terminals (and not the
batters' leads) in such a way that,
when the valve is switched off, no
current will flow through the potentiometer windings.
Even i
-f a twovolt accumulator is used, it will
generally be possible to obtain a sufficient voltage for the crystal, as very
few carborundum specimens require
more than one volt.
Care should be
taken to ensure that the connections
to the crystal are in the right direction, and the preliminary adjustment
should be made on a fairly weak signal; an examinatiori of the curve of
a typical crystal will show that large
amplitudes will be rectified without
the necessity of applying, any biasing voltage.
It should be pointed out that, in
the circuit shown, the L. 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 considerably
higher resistance than galena, or even
than the perikon combination.
A
transformer with a ratio of certainly
not greater than 4 :I, with a highimpedance primary winding, should
'be used.
It is strongly recommended that,
following the best commercial practice, two separate detectors should be
fitted, with a switch to change over
from one to the other.
It will then
be easy to ensure best adjustment by
direct comparison of one crystal
against the other.
0 0 0 0

«

ANODE OR CRYSTAL RECTIFICATION.
It is well known that the valve
operating as an anode or " bottom
bend " rectifier is unlikely to introduce any distortion when working on
a strong signal, and also that the
method has the disadvantage of comparatively low sensitivity.
In Fig. 2,
is *shown a very practical circuit with
alternative anode and crystal rectification for use both as a reCeiver for
the local broadcasting, and also for
long distance work.
(The word
H.T.14.

Fig.

2.—Alternative rectification methods.
A
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" local " is used here in the wireless
sense, and the first-mentioned arrangement shoùld be effective up to
50 miles or more.)
Referring to the diagram, it will
be seen that the first valve operates
as a neutralised high-frequency amplifier, although, of course, any other
system of amplification could be used
-without interfering with the basic idea
of the circuit.
When the changeover switch is " down," the second
valve functions as an anode rectifier,
the grid battery supplying the necessary bias.
Under these conditions

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 distant transmissions, the switch sis
thrown to the " up " position, when
the crystal detector comes into operation, acting as a potential rectifier
with negative bias. The second valve
becomes an L.F. 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 insulated by the condenser as far as the
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voltage which was previously applied
to it is concerned.
The radio-frequency choke helps to keep unrectified 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 minimum.
Where appearance is not of
great importance, it would be as well
to arrange a system of plug-in connections on the face of the instrument
panel.

DISSECTED DIAGRAMS.
No.

14a.—A Practical Superheterodyne with

One

Stage of Neutralised H.F. Amplification.

For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a series of
sketches, showing how the complete circuits of typical receivers are built up step by step.
Below are
shown the connections of the first three valves of a superheterodyne; the remainder of the circuit will be
completed in our next issue.
0
H T.+

DETECTOR

H.F

OSCILLATOR

LT

2
Three valves, operating respectively as H.F. (fundament
frequency), first detector, and oscillator.
To avoid unnecessary
complication, the filament circuits are not completed.
A fra -ne
aerial and tuning condenser are connected between grid and filament of the H.F. valve.

The H.F. valve is coupled to the first detector through a
" neutrodyne" transformer (See " Dissected Diagrams," Wireless
World, Dec. 2nd, 1925).
The tuned secondary is connected between grid and filament of the detector valve, a leaky grid condenser being inserted for rectification.

T+

HTO

L.T. 0
3
A tuned circuit (inductance and variable condenser) is connected
between grid and filament of the oscillator valve, the plate circuit of which is completed through a reaction coil, coupled to
the grid coil and the H.T. battery.
A
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Oscillations are fed back to the grid circuit of the detector valve,
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 WIRE IFiSS.
By ELLISON HAWKS, F.R.A.S.

2.—Galvani and Volta.

i

ti our last article we dealt with Dr. Gilbert, the
famous Elizabethan, and his researches in connection with magnetism. Gilbert was tie first to undertake any study of magnetism, and it is strange to find
that for three hundred years after his time there was no
further progress in 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 electricity was known. This was called
"static " electricity, as distinct from " current" electricity. As every schoolboy
learns, static electricity may
0 be produced by rubbing together 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
t, discovered in 1780 by Luigi

I

Galvani, an Italian doctor
- of medicine.
Galvani has
been called `.` the luckiest of
all famous men of science,"
for it is stated that it was
Luigi c;alvani.
by the purest accident he
discovered the principle of
what is now known as the " galvanic " battery.
Born on September 9th, 1737, at Bologna, this Italian
pioneer of science devoted himself to the study of theology, intending to become a monk. His father opposed
his suggestion, however, with the result that Luigi determined to become adoctor. He devoted himself so assiduously to his studies that he became one of the most brilliant 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.
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 at 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 ! For a hundred
years or more before Galvani's time numeroits experiments were carried out on lines more or less similar to
those indicated in the popular account, and there seems
to be no reason for thinking
that Galvani was ignorant
of these experiments and
their results. More particularly 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 GalAlessandro Volta.
vani's own writings on the
subject, published even earlier in 1773 and .1774.
It was about 1781 that Galvani determined to see if
lightning would affect the frogs' legs in asimilar manner
to the electrical machine, and with this object in view
he ran a copper wire through the frogs' legs and hung
them to an iron railing, when athunderstorm 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.
For several years Galvani made many experiments of
this nature, and constructed what is known as his "electric 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 contract.
Galvani was of opinion that these interesting phenomena 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
A
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convulsive movements of the frogs' legs was to be found
in the fact that the two metals generated an electric
current. This has since been found to he the correct explanation 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 series with a small
battery.
Although incorrect in his explanation of his discoveries,
Galvani's work opened up an entirely new field in electricity. It showed, for instance, a new method of generating electricity, which previously was only to be obtained
by frictional electrical machines.
Galvani lost his professorship at Bologna when Napoleon invaded Italy, because he refused to swear allegiance
to the new Republic. Later aspecial edict was published
by the Government, reinstating him without penalty or
oath. The restitution camé 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, 1798.
Another Italian, Alessandro Volta of Como, continued
the master's unfinished experiments in current electricity
with such success as to be known to-day as the " father
of modern electricity."
The Voltaic Cell.

Volta was eight years Galvani's junior, having been
born at Corno 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 electricity by
induction, and commenced an investigation of the action
of the Leyden jar, at that time the only known appliance

The M.E.G. Insulation Tester.
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 instrument 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 amplifiera
in the Lincoln County Hospital.
The
set feeds 126 telephone and 10 loudspeaker points. The latter are provided
with a unique form of compensating gear
whereby the balance of reproduction is
not upset when the arrangement or number of loud-speakers in use is altered.
ocoo
The Radio Hal
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
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by which electricity could be stored. Through his theory
of the Leyden jar he was appointed (in 1774) Professor
of Physics at Como. He travelled through England and
France in furtherance of his electrical studies, and on
hearing of Galvani's discovery in connection wjth the
frog's legs he made further experiments that resulted in
the discovery that electricity 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 pieces 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 folio-wed by a long and heated
controversy as to the origin of the electricity thus produced, 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 zinc—were placed, and positive and negative currents obtained.
That Volta's discoveries were of the greatest importance was at once recognised in the scientific world. In
18or 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
Italy. Three years later Volta resigned his professorship and died at Como, March 5th, 1827, haying pub/fished nothing else of importance.
Subsequently several other types of " wet cells " were
introduced, including the " Daniel " and the familiar
" Leclanché" cells, which were later followed by "dry "
batteries.

.....
TRADE NOTES.
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 organisation 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 requirements of the Irish Free State.
0000
A New Name.
On
New
Year's
Day
Messrs.
Houghtons, Ltd., the well-known Holborn 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

Holborn
showrooms
have
been
1•eorganised to give more expeditious service.
0000
The Osram Bulletin.
•
The latest number of the " Osram
Bulletin " covers a wide field of activity,
as represented in the manufacture and
distribution of lamps and valves.
An
important article appeals 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.
0000
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 directors; Mr. E. P. Shaughnessy, chief engineer of the G.P.O.; and Mr. W. W.
Burnham, managing director.
A pleasant evening devoted to a fancy
dress parade and dancing 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
components of the type illustrated
here, you will find it best to specify
Dubilier.
We are the largest condenser firm
"n 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
The
as follows
Dubilier Duwatcon Variable Condenser is a
special design for series-parallel working, giving a
complete 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 5XX (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 concessionaires for the products of the Mansbridge Condenser
Co. Ltd.

Specify Dubilier

REGISTERED

TRADE

MARK

DIMMER
CONDENSER CO (1925) LTD

ADVERT. OF THE
ViCroRIA

ROAD,

DuBILIKR CONDENSER CO.
NORTH ACTON, W.3.

(19251 LTD.,

TELEPHONE:

DI/Doti

WORKS,

CHISWICK, 214I-2-3.

E.P.S. 159
Advertisements for " The Wireless World" are °Jay accepted from firms we believe to be thoiouely reliable.

A4 I

16

THE

ADVERTISEMENTS.

WIRELESS

The

?H E

J
ANUARY 13TH, 1
920.

WORLD

DIARY for

WIRELESS

ENTHUSIASTS

THE

WI 411 55

WI
ELESS
DIARY

D

1926
Compiled by the Editorial Staff of
"The Wireless World."
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Contains over 75 pages of indispensable information for all who take a keen interest
in this fascinating hobby, including:
A revised list of Experimental Transmitting

PRICES :Cloth Edition, if-, postage
extra. Leather Case, with pockets,
pencil and season ticket window, 2/6,
postage 2d. extra.

Stations.
Hints
for
Aerials
and
Earths.
Efficient Crystal
Receivers.
Practical Onevalve, Two-valve and Three-valve Circuits.
Neutrodyne and Supersonic Heterodyne Receivers. In addition—a convenient and well-printed diary giving one week at an opening.

Published jointly by

Obtainable at all Booksellers and Railway Bookstalls

The Wireless World," Dorset House, Tudor St., London, E.C.4., and Messrs. Charles Letts & Co.

real Service to Readers
THERE
"

Please

use
this

FORM

I

are three ways in which
The Wireless World" can be
of real service to all readers.

NUMBERED ADDRESSES.
(1) The miscellaneous
advertisement

columns provide aconvenient and profitable
way of buying, selling or exchanging wireless
apparatus.
By means of Box Numbers
letters can be sent to" The Wireless World"
office and forwarded to your own address.
A fee of 6d. covers this service.

DEPOSIT SYSTEM.
(2) Readers who do not wish to send

money to unknown persons may deal in

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 readers' 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, TUDOR ST ., LONDON, E.C.4.

12

Words
or
Less

3/-

each
add itional
word

3d.
Advcrliur's name 'Uhl address Ilt:ISi be countrd.
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If a box number is required, 6d. extra must be sent Jor postage on replies.

Mention of " The Wirdess World," when writing to advertisers, will ensure prompt attention.
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SCREENING IN RECEIVING AE

ALS.

Effect of Surrounding Objects on the Currents Induced in Open
and Frame Aerials.

/•

By R. L. SMITH ROSE, Ph.D., M.Sc., A.M.I.E.E., and R. H. BARFIELD, M.Sc., A.C.G.I.

T

HE object of a screen in wireless is invariably to
prevent E.M.F.s being induced in a conductor
or piece of apparatus by electric or magnetic
forces due either to locally generated oscillations, or to incoming 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. This annihilation of the field is
brought about by the action of the screen in setting up
secondary fields, which are equal 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 thoroughly. grasped the design and
mode of operation of screens of any description may be
easily understood.
Practical Considerations.

In the practical application of screens to wireless receiving apparatus, complete elimination of the forces is rarely
required, it being only necessary to reduce their magnitude to a point at which they cease to be of serious consequence 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
electric and magnetic screening, according to whether it
is desired to reduce the electric or the magnetic field.
For example, in the first case it may be necessary to
eliminate the "capacity " effect between different portions of an amplifier, or to protect a condenser from the
effect of the hand of the operator.
This is electric
screening, and can be effected by interposing a metal grid
or plate between the objects to be screened and the source
of disturbance. Secondly, we may wish to guard against
unwanted magnetic coupling between two inductance
coils in a receiver, or to prevent a coil or transformer
being acted 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 and
suggestions for the design of such screens were described
in a recent article' by one of the writers. In some cases
it may be nece%rry to adopt both kinds of screening at
once, as when it is desired to prevent a very sensitive
receiver from picking up signals direct from the incoming waves. To achieve success in this direction it is
necessary to adopt the "closed-box " type of screen and
to attend to many details of design and construction.
An explanation of the mode of overcoming the difficulties 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 de1
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scribe experiments which have been carried out on electric
and magnetic screening separately, in relatión 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 terms of the
differential effect of the electric field on its opposite sides,
it is much simpler to regard it as receiving its E.M.F.
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 Fig. t. When these loops were
arranged with their planes in the direction of the transmitting station, they had a large screening effect on the
coil inside them. When they were turned through 90°,
either so as to be in horizontal planes or at right angles
to the direction of the transmitter, the screening effect
was nil. Each 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

/8

sss
Fig.

1.—Frame aerial screened
by closed vertical loops from
waves
approaching
from
a
direction parallel to the plane
of the loop.

Fig.

S

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 and
in opposition to the main field, while .when they are turned
through no° they have no current induced in them, and
hence 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. A useful application
of a screening system of closed loops in connection with
frame coil reception may be made when it is desirable to
reduce the interference effect of signals arriving from a
A
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Screening in Receiving Aerials.—
direction different from that of the required signals. In
Fig. 2 is seen a plan view of a frame coil C set to receive 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 particularly interesting as giving a result which may be rather
unexpected unless the rules
of screening are thoroughly
understood. The limbs of a
frame coil were encased in
ametallic tube so as to form
a complete tubular screen
round the coil. The coil so
enclosed was found to be
completely screened. When,
however, a saw •cut was
Fig. 3.—Frame aerial enclosed In metal tube.
made through the tube at one
point, as illustrated at A
in Fig. 3, the screening effect 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 energy may get through even
the smallest of cracks. From the results of these experiments it may be deduced that a frame coil receiver is very
little affected by the presence of metalwork in the neighbourhood, such as electric light wiring or iron pipes,
unless these form well-conducting closed loops. On the
other hand, the difficulty of receiving signals inside
modern steel-frame buildings may be quite well understood.
Electrostatic Screening of Open Aerials.

Turning now to the other half of the problem, viz.,
the screening of the electric field, the principles upon

El

1
EARTH
Fig. 4.—Secondary electric field E2 due to the current charge
induced in an untuned aerial by the electric field Et in arriving
waves. The reduction of the field El by ELis 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
A 44
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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 electric charge to build
up at the top of the aerial with the result that asecondary
electric field, E„ is produced around the aerial. At
points near the earth it is evident that this secondary field
is 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
two fields 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 about when the natural wavelength
of the aerial is much less than that of the
arriving waves.
For aerials of moderate
height and any but the shortest wavelengths, this condition is fulfilled by simply
connecting the aerial to earth untuned. In
this condition, of course, the current flowFig. 5. —Tm in ing may be very small, and it is to be wire
vertical
expected that the reduction of field in the aerial used in
screening ex—
neighbourhood of a single wire aerial may
periments.
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 be small in this region.
Screening Experiments with Vertical Wires.
A description may now be given of some experiments
undertaken with the object of ascertaining the effect of
a screen of vertical wires used in the manner just described, in reducing the electric field in the neighbourhood. As a means of detecting the presence or absence
of such a field, a simple vertical aerial receiver may be
employed. A vertical aerial was therefore erected 4oft.
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 aerial,
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 bottom to the
corners of a wooden frame five feet square was then
erected round the aerial. Both 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 projected about two feet above the top of the aerial. When
receiving signals on a wavelength of 600 ni., it was then
found that :—
(1) No change in signal strength was produced when
the cage was earthed, showing that the screening 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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Screening in Receiving Aerials.—
The aerial within the cage waethen lowered, and tests
(z) and (2) ,were repeated for different heights. At a
height of 3oft. the earthing of the screen produced a
just noticeable drop in signal strength, showing that the
screen was beginning to be effective. Finally, when the
aerial-was only a quarter of the height of the screen,
the effect of the latter was
very marked when earthed in
the untuned condition. When
the cage was tuned at this
position a very marked increase of signal strength was
obtained on the aerial.
The number of wires in
the cage was now increased
to eight along each side
of the five-foot square as
shown in Fig. 6, and the
aerial within was restored to
its full height. It was then
observed :—
(1) When the cage was
earthed, signals previously quite loud
Fig. 6.—Multiple wire vert cal screen for electric fields.
were reduced nearly
to inaudibility;
(2) When the cage was tuned, the signals on the aerial
were markedly increased.
Magnetic Field Inside Electric Screens.

These results arc in complete accordance with the theoretical 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 effect 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 aerial, 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
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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 arriving 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 seties condenser,
being inserted to form a tuned vertical loop as shown in
Fig. 7. The strength of signals received on this loop

(Di

(a)

Fig. .8.—Arrangement of two vertical aerials
mutual screening effects.

to

demonstrate

was not noticeably affected by the earthing of the cage,
showing that there was no perceptible screening of the
magnetic field, thus confirming the prediction made above.
Subsequent tests made with a direction-finder inside such
a screen showed that the direction of the magnetic field
was al,so unaffected by the presence of the screen.
We have thus arrived experimentally at a conchision
which may sometimes have important and somewhat unexpected results. For 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 arrangement was removed, and the two aerial wires were insuSCREENS

Fig.

7.—Vertical loop aerial used to demonstrate
the existence of the magnetic component of arriving waves in the screen (Fig. 6).
SWITCH FOR
EARTHING SCREEN

wavelength being received, the phase of the
secondary field is altered, so that, instead
TO
of opposing the primary field, it actually
DETECTOR assists it with a resulting increase in the
strength of signals received on the aerial.
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 be
screened, a considerable screening action can be obtained
without any connection to. earth.
As the reasoning given above has now been verified
experimentally, it may be extended to a consideration
of the state of the magnetic field. This leads to the

GONLOMETER

TO
DETECTOR
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Fig.
lated
mum
wires
other
apart

9.—Measuring the effect of screening
of inverted I, aerials.

=

from each other. With the wires set at their maxispacing of 3ft., the signals received on one of the
was unaffected by the earthing or tuning of the
wire. When the wires were placed at six inches
the earthing of one wire produced a slight decrease
A
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the vertical portions
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lengths, it is easily measurable on the wavelengths from
the broadcast band doWnwards. For two aerials arranged
as in Fig. 9, the aerial 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 aerials before and
after screening, the extent to which the vertical E.M.F.
is reduced 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 effect may be
produced on the aerial as a whole.

Screening in Receiving Aerials.—
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 aerial, a subject which is
outside the scope of the present article.

El

It
Fig. 10.—Secondary

j

1

field E_ set up
screen.

by currents in the vertical

Having obtained some very definite practical information 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
both vertical and horizontal members. This matter 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, affecting the horizontal portion. The difficulties in the way
of realising this were well illustrated in the experiments
about to be described.
Screening Inverted L Aerials.
Two exactly similar inverted L aerials, with a horizontal length equal to several times the height, were
erected at adistance apart sufficient to avoid any coupling
between them. As shown in Fig. 9, a vertical electric
screen, of the type described above, was then placec
round the vertical member of each aerial, the 'height of
the screen being twice that of the aerial. The aerials
were oriented so that one of them pointed directly towards, and the other away, from the transmitting station,
as depicted in Fig. 9. Leads from the two aerials wen.
connected to earth through the field coils of a radiogoniometer. 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 goniometer in the manner described, it was
possible to measure the ratio of the currents received in the two aerials to an accuracy of about
5 per cent.
Now, as is well known, the inverted L aerial is a
partly directional receiver, due to the E.M.F.s induced
by the incoming waves in the horizontal and vertical portions.
Although in the ordinary way this directional
effect is extremely small on medium and long waveA 46

Secondary Field Produced by the Screen.

This result 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
very small value. The screen must therefore have prevented the incoming waves from inducing any E.M.F.
in the vertical limb of the aerial. At the same time, however, 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 neighbourhood, as depicted in Fig. so. In the above experiment this secondary field acted on the horizontal portion
of the aerial in such a manner as to replace the screened
vertical field. A study 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

(a)

(b)

(0)

Fig. It
on

—Experiments to determine the effect of a vertical screen
inverted L aerials of equal height and varying horizontal
length.

of the primary field should be so exact. An inspection
of Fig. so 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 following experiment was accordingly carried out to test this
deduction.
A straight vertical aerial about s5ft. high was first
erected inside a vertical cage, 4oft. high, as depicted in
Fig. II (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.
ss (b) and (c), and the test repeated for each stage. It
was found that, with even a length of only soft, protruding, the effective screening action was considerably
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Screening in Receiving Aerials.reduced, and that it diminished steadily as each successive
stage was added. In general it was found that the screening of the vertical lead was only effective when the horizontal length was less than the height of the screening
cage.

.
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the aerial circuit if the down lead is very close to other
objects, whether earthed or not.
Both of these disadvantages can be overcome, however, by allowing as great
a spacing as possible between the aerial lead and the
surrounding objects.

General Conclusions.

A Common Fallacy.

These last-described experiments, beside being of scientific interest, have some bearing on practical radio reception, for it appears that there is no need to try to prevent adown lead from being screened, provided that there
is a sufficient horizontal portion attached to it. For example, it would appear that adown lead taken in through
an attic window and then down inside a house would be
just as effective as a lead 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 aripreciably screened
by the presence of a metallic supporting mast, even if the
lead were inside the mast. The authors wish it to be
clearly understood that they are not advocating experimenters to be careless in the arrangement of their aerials.
What may be very serious in the above cases is the shunt
capacity effect of neighbouring objects in diverting the
aerial current to earth away from the receiving instrument. Another point of importance also is that serious
eddy current and dielectric losses may be introduced into

Finally, 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 aerial has a
directional property. One often reads and hears the complaint that an aerial is badly screened " in the direction
of the transmitter." The principles of electric screening
as explained in this article should make it clear that the
secondary electric field which is operative in opposing the
primary field of the wave is, in general, 'symmetrical about
the screening object, such as a group of trees or a building. 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 Fig. 4). It is only in the
cases where the dimensions of the obstacle are large compared 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 erected in residential districts, this will occur only
with short waves of length 50 metres or less.

Harho roc.
(December 1st to 22nd.)
South Africa: OML, 0A4Z, 0A3E,
0A6N. Phillipine Is.; 1FX, 1CW, 111B,
NA5D. China :GFVP, NEQQ. Holmloin :I1U6BUC. Australia :3A0, 3B0,
3BM, 3LM, 3LZ, 3EF, 6AG. New Zealand : 2AC, 2XA, 4.1C, 4AV, 4Ali.
French
Indo-China : FI8QQ.
Chile :
2LD. Argentine: CB8, BG8, AF1, BAL
1)1)7.
Brazil: MI, 1AL, 2Ale, 111F.
1BD, 1AE, SQL
U.S.A. :5ALZ, 5FC,
5MS, 5Arr, 5YD. ZAI. 6BAV. 6HM.
7UZ, 9DMI, 9ADO, 9EGU, 9BOW, 9DS,
9ZT, 9DKA, 9VO, 9DPX, 9DNG. 9EK.
9BVS, 9BVIT, 9XAX, 9ADK, 9EBA.
9DOL, 9BXS. 90I1'. 9DBH, 9EHS.
Various : ElBIT, ElES, ElEII, 8.AG,
85N, NISI', NISR, NIST, NGY, NFV,
GDVB. C4GT, Y5CP.
(0-v-1.)
T. S. Calder.
Funchal, Madeira.
•France: 8TOK, 8DT, 80M, 8WW.
.8XP, 8QQ, 8JN, 8FW, F3CA, Maroc.
America: 2LU, 1BQI, 8ALY, 2BBX,
4JS, 2BEE, 1A0U, lER, 3APY, 1AF,
lATV, 1UW, 2CX, 3JW. 1BQK, 1CKP,
2AK, 1GR, 1A0F, 3AUV, 9BNA, 2LD,
2APV,
3LW,
3F1NU, 8DA,
SOON,
1JR,
2JW,
1AAO,
2CLG,
lAZD,
3BHA, 1CNP, 2AKY, RLU, 2MC, 2UF,
1CMF, 101, 2BG, 8AJ, 8XE, lAXA,
2ANM, 2AGY, 1HI.
Great Britain :
2NM, 2NB, 2KF, 2DX, 5M0, 2RB, 20J,
2CC, 6TD, 5DA.
Holland:
NPB3,
PCLL, PCUU, PCMM.
Brazil: lAV,
2AF, 11C, 2UF, 4YZ.
Canada: lAR,
lAM.
Italy: lAS.
Spain:
EAR2.
South Afria: A4Z.
A. C. de Oliveira (P3C0).

...................................
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Extracts from Readers'
Logs.
Ashton-under-Lyne.
Great Britain :2IA, 2Q11, 2KW, 2LZ,.
2VS, 2QV. 2PZ, 2NB, 2SZ. 2P0, 20D,
2VQ, 5VL, 51111, 5MQ, 5PM, 5WQ,
5XY, 5PD, 5Y111, 5D11, 6FA, 6UZ, 6BD,
6YC, 60G, 6KLI. France: 8LZ, 8MH,
8DKV, 8LGC, 8IL, 813I0, 8IX, 8RKX,
8HMIN,
8RIT,
8EK,
811Z,
8JN,
8INTA.
America: 2QB, 2F0, KDKA,
WQO, 2XAF.
Belgium: B-08, 4RS,
4YZ, S4.•
Holland: N-OKV, OWB,
P133. PCLL, OVB, 2PZ, OPX, OFP,
OWC.
Germany: KL4, KK7, KK1,
K5BB, K1W, K2HR, KY5.
Italy:
I-1BW, 1CO, lAY, 1MD, 1MT. Spain:
EAR20. Scandinavia: S-2CO. Sweden:
SMXT,
SMWS.
Various:
BB-A22,
IZA, BB-C22, LAB-BU3, 1BDI, 3BWT,
F7VX,
KPL,
SS7,
8ACK,
FOIGI
(F8GI?).
(0-v-1.) 40 to 150 metres.
K. Gooding (G-2ARI).
Lowestoft.
(November 2nd to December 31st.)
Great Britain: 2BZ, 2IT, 20F, 5PM,
6CL, 6LC, 60X, 6YW, BYC. France:
8BOR, 8EA, 8JE, 8JN, 8PEP, 8RZ,
8USE, 8VX, 8WW.
Holland: NOQX,
PCLL. Sweden: SOC, SGT. Belgium:
H6, J9, 67.
Italy: 1AF, 1GN, 1MV.
Ireland: 7VX. Germany: POF. Porto

Rico:
PTI4JE.
Africa:
MAROC.
U.S.A.: lAAP. 2AMJ, 2AGQ, 3PB,
31.
1HV, USS "Seattle." Miscellaneous :
Y8, PEH.
(0-v-1.)
P. L. Savage (G2MA).
l_pndon, S.E.27.
Great Britain : 2BER, 2BGO, 2EB.
2FK,
2I1,
2IT,
20F, 2QB,
2QV
21ID, 50S, 5KO, 5111B, 5WV, 6MI, 6GF.
6J11, 6JJ, 6RW, 6UZ, GI6MU, GI6TB,
France: 80K, 8IK, 8PEP.
Holland :
OCZ, OKS, OMS. Various: BB2, BH6,
BL9, F7VX, IlBB, KK4, SMUl, 8200,
S2NX, LA1A, LA4X, ElBH,
YHBK, HU6BUC, 0A4Z, 0A6N, PI1HR,
PR4SA, Q2BY, RAA8, RCB8, Z3AF,
Z4AV, Z7UZ, Z4AN.
L. F. Aidons (2ZB).
London, W.I.
(During December.)
Great Britain :2BAO, 2JJ, 2UV, 2GY,
2VL, 6IV, 6YC.
France: 8DP, 8GC.
Italy: lAS, 1AF.
Germany: POF,
K2W.
Holland : PCLL.
Switzerland:
9ES. Scandinavia: 2CO, 8ND. U.S.A. :
1RR, lAXA, 1II, 1BW, 2XAF, 2X0,
KDKA, WIZ, WQO, WIR.
Brazil:
lIA.
Miscellaneous : FW, AFP1, 1JS,
1LA, 1PF, RRP.
(0-v-1.) All below 90 metres.
M. Williams.
Halifax.
(December 22nd and 23rd.)
South
Africa:
A3E,
A4Z,
A6N.
Russia: RCRL.
Unknown: X2BG (to
A3E), NRDM.
U.S.A.: 1RD, 1CMP,
lAAC,
2AHK,
2EK,
2BBB,
2CK,
2GPK, 3BS.
Australia: 3BD, 3KB.
Philippines:
NEQQ.
French
IndoChina:
8QQ.
South Africa: A4Z.
Unknown: CRP (to 020C), N.G.Y.
H. Whitaker.
A 47
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SAVOY HILL TOPICALITIES.
By OUR SPECIAL CORRESPONDENT.
Broadcasting to America.
2LO, Dar entry 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.
0000
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 highfrequency receiver was used, and the
American programmes were received at
full strength; but the set also recorded
all the Morse stations in Europe, practically 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. The East
Pittsburg 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 through 2L0 could be carried
out.
On that date the music was distributed through London to all stations.
0000
Subsequent Relays.
A large number of relays took place
in February. March and April, 1924, both
from New York and Philadelphia. The
February transmissions from KDKA and
WOY in February, 1925, were picked up
by numerous listeners in this country;
but the reception at Keaton of KDKA on
December 15th, 1925, when American
dance music was relayed through 2L0 to
A 43

FUTURE

FEATURES.

Sunday, January 17th.
LONDON.-3.30 p.m., The Band of
H.M. Scots Guards.
BounNEmorm-3.30 p.m., A Symphony Concert.
Monday, January 18th.
5X X.-8 p.m., An Hour of Musical
Comedy.
BIRMINGRAM.-8 p.m., An Hour
with the Operas.
NEWCASTLE.-8. p.m., Mozart and
Weber.
Tuesday, January 19th.
'LoNnox.--8 p.m., Variety.
ABERDEEN.-9 p.m., Light,. Orchestral Programme.
BELFAST.
8.50
p.m.,
"View
Hulloa"—Programme of Hunting Music.
Wednesday, January 20th.
LONDON.-8 p.m., Chamber Music.
BIRMINGLIAM.—Open ing
of
New
Studio.
CARDIFF.-8 p.m., " In Praise of
Musicke.
NEWCASTLE.-8 p.m., "In Spain."
GLASGOW.-8 p.m.,
Choral and
Orchestral.
Thursday, January 21st.
LONDON.-8 p.m., "A Pickwick
Party." 9 p.m., Farewell Performance of the Radio Radiance Revue Company.
5XX.-9 p.m., An Hour's Variety.
BOURNEMOUTII.-8 p.m., A Mock
Trial.
N ASCHESTER.-8
Lancashire
Talent Series :Preston.
ABERDEEN .
—8 p.m.,
A Scottish
Programme.
Friday, January 22nd.
LONDON. —8 p.m., The String Band
of the Royal Regiment of Artillery.
NEWCASTLE.-8 p.m., Instrumental
Variety.
GLASGOW.-8 p.m., Empire Phono Flight—David Livingstone, an
Epic of Africa.
Saturday, January 23rd.
LONDON.-8 p.m., Light Russian
Programme. 9 p.m., Reminiscences of the " Follies."

Olympia and all stations of the B.B.C.,
in connection with the Radio Revels, was
far more satisfactory than any previous
attempt.
All these transmissions were
carried out on short waves, varying between 100 and 63 metres.
0000

Long Waves Best P
The virtues of short-wave broadcasts
are not, however, yet proved; for on
January 1st-2nd of this year Daventry made its first real attempt to transmit
a special programme to America on 1,600
metres.
Music and speech were picked
up clearly at Belfast, Maine, superceiving station,
relayed 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 relayed back Co 2LO.
0000
A Grand Howl
One member of the small party present
at the studio inquired what would have
happened if 2L0 had relayed the programme, as it was received from WJZ,
to Daventry for re-transmision—his idea
apparently being that something in the
way of perpetual motion would thus be
achieved.
The result would have bqen
that 5XX would set up a howl that wofild
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 writing been decided; but it is probable 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 1
.
0,000 lb. on
the stays;* multiplied by two to provide
the necessary factor of safety, we have a
pull of about 10 tons. In a gale of wind
the strain is enormous.
000 0
Improvements Effected During 1925.
Among the outstanding accomplishments 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 board which is unique in the
world; the design of speech transformers
which, thanks to practical and theoretical
researches, have an equal response characteristic between 100 and 8,000 vibrations a second and practically equal between 50 and 10,000; and investigations
in the characteristics of transmitters,
resulting in greatly improved response
curves.
0000

Forward in 1926.
All these have been described fully
from time to time in The Wireless World,
and it, is only necessary to say here that
the year 1926 will see a vast amount of
steady, painstaking work on similar lines
going forward to the
benefit, of broadcasting and the listener.
Research and expetiment are as vital to
wireless art as they
are in ail industry
to-day.
We are on
the tfireshold of new
developments
i
broadcasting, and the
B.B.C. tell 'me that
the best talent is to
be engaged on titis
work
when
and
where it
available.

WiîT®llUg
W©Ard
Mr. Donald Calthrop.
After three months' service with the
B.B.C. as organiser of dramatic and
musical programmes, Mr. Donald Calthrop has resigned his position in order
to return to his own branch of the entertainment industry.
0000

Theatrical Canutes.
While he will apply himself chiefly to
the production of revues, he will take
an active part in establishing liaison between the entertainment world and wireless. " What one has to fight," he says,
" :ire the vested interests of the entertainment 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 broadcasting of excerpts
from plays." it. would be amusing to see
a theatrical manager fixing the figures of
" potential " loss.
Obviously, lie would
start by assuming that, every play he
staged weidd be a roaring success if
broadcasting 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.
rcoo

"A Message from
Mars."

Listeners who enjoyed the surprise
item in the prograffimes a few days
ago, when Captain
Eckersley got into
communies tion with
Mars,
will
leant
with interest that
the chief engineer
is
to
figure
on ,
February 9th, in an
Ii S e 1 1 1 a t. 1 o n
" tragedy." Geneva
will be supposed to
put him on the track
The Savoy Bands.
of a mad musical
genius wIto lives in
The reported inBerkeley Square and
tention of the Savoy
who is upsetting reHotel to withdraw
ceiving sets, far and
its bands front broadwide, with his oscilcasting on February
lation pranks.
The
27th next has dischief engineer runs
turbed a number of
him to earth, but is .
listeners,
and
has
captured
by
th e
drawn some protests
(iscillator, a foreign
from many who do
gentleman of Bolnot think that one of
shevik
tendencies,
the
reasons
given
and imprisoned iii
by the Savoy. viz..
one of the pipes of
that the bands have
HIER RADIO WIEN!" A new photograph of the studio at the Vienna broadcasting
a magnificent organ
been
broadcasting
station. Special attention has been given to the draping to avoid undue echo.
which he has in his
for two years and a
house.
" When I do hlay vun certain
advantage of having their shows broadhalf and require a rest, is adequate to
chord," cries the musician, " zen pouf !
cast. I, for one, will never sign a conaccount for their withdrawal from the
up you viii go, Mistare Eckairslee, and
tract that, prohibits me from broadcastprogrammes. The second reason reported
to ze B.B.C. you viii go no more." Caping and I shall represent to theatrical
is hat a ,•lisc2;,• of policy has taken place
tain Eckersley's appeals for release should
producers, wherever I go, that it will
at
cause much merriment.
be all to their advantage to cease acting
noce
0000
as theatrical C'anutes in trying to stop
A Tragedy Averted.
the wavelengths. Broadcasting has come
A Questinn of Contract.
to stay, and the sooner the theatrical
The Eastbourne transmissions have inprofession as a whole comes to realise it.
variably been of first-rate quality and the
All that. is known at the BAIT. is that
the brighter will be their own prospects
matter transmitted has been equally exthe present contract with the Savoy exso far as the box office is concerned."
celh
lhit somehow on the first Sunday
pires at the end of February and that
broadcast that they have ever given,
negotiations
progress
sri tenfor anew contract \\we in
0000
the savoy,s alleged d„,•ision
namely, on December 27th, Sandler and
Sunspots.
his orchestra were not altogether feliciwas published in the Press. No 011e. a•
The effect of sunspots on broadcasting
tous in their choice of items. The prothe
Sa Voy officials base themselves intli•
is not likely to be known until 1927, when
gramme would have finished up with
rated, t aid have foreseen, when their
results will be judged over a period.
Ilanders Largo, followed by the welldance bands started broadcasting. that
Ordinary broadcasting as well as longknown fox-trot, " I Want to be happy,"
dance music by broadcast would gain the
distance' reception have not. yet suffered,
as the last two items, had not the
immense popularity that it has gained.
despite their recent appearance.
announcer at Savoy Hill sent an urgent
To meet the demand for dance music. the
0000
telephonic request that .t he orchestra
B.B.C. engaged other dance bands than
should conclude with
Lost Chord."
"What Wireless Does."
those of the Savoy; but everybody will
The closing prayer following a fox-trot
It may come to it yet," says an
be sorry if the Savoy bands for that or
would have been deplorable.
Eastern Counties newspaper, in te leading
any other reason drop out.
A 49

WfiTS11®00
WOWild

68

JANUARY 13.—,
th 192.:

A Review of the Latest Products of the Manufacturers.
THE "K " CRYSTAL DETECTOR.
A simple form of plug-in crystal detector is sold by Wates Bros., Ltd. 12-14,
Great Queen Street, Kingsway,
Ltd.,
W.C.2. differing in design from the galena
type which is now so generally adopted.
The crystal itself is probably an artifiThe .'K" crystal
detector.

cial product, for it completely fills the
cup into which it is fitted, whilst the surface is rubbed down to be quite flit.
The pressure exerted by the wire contact
is maintained by a coiled spring, the contact 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 means of an
eccentric mounting searching flu surface
of the crystal.
An unusual feature is that no provision
is made for adjusting the pressure of contact. thus simplifying the operation of the
det ect or.
On test, the detector was found to be
easy to set and quite sensitive, ced judging by its effect on the timed i•ircuit one
may conclude that the resistance of the
contact is higher than that of most
galena detectors.
The manufacturers
recommend this detector for use in reflex
circuits.
0000

THE

LAMPLUGH SQUARE
CONDENSER.

LAW

The Lamplugh ciindenser, 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
A 50

a view to offering it at a really popular
price.
The fixed plates are mounted on two
ebonite 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 circuit. Ebonite pis:dating bushes are also
inserted in the aluminium end plates.
though
their .purpose
is
not
apparent. A spring washer is employed to
hold the moving plates centrally in position between the fixed plates in conjunction with an adjusting screw.
The
spindle is threaded and passes through
a one-hole fixing bush. A good feature
is the pressing of a pattern into the surface of the aluminium plates to stiffen
them.
A certificate of the National
Physical Laboratory is included in the
carton, and shows that a tuning range of

posi,ti‘m I
iy means of slotted ebonite
strips.
The coil is particulerly robust
and, although the only support between
the winding and the plug and socket
mount is provided by the leads them-

One ot the Eddystone low loss coils,
which supplied as a set of three can be
used for tuning over the wave band of 25
to 100 metres.

selves, the coil will remain firmly in position when plugged into a coil holder.
This type of inductance is in constant
demand •for the construction of shortwave receivers, and one can, of course,
easily detach the two-pin mount where
he design of the set (hies not call for the
interchanging nf inductances.
0000

CONDENSERS FOR CURRENT FROM
MAINS.
The

new

model Lamplugh
condenser.

variable

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 inductances, 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 clamped in

The rapid progress which is being made
iiiwards the adoption of public supply for
providing current for the operation of
receiving sets calls for a word of warning -with regard to the type of fixed capacity condensers permissible for use in
circuits connected to the mains.
The Telegraph Condenser Co., Ltd.,
\Vest Park Works, Mortlake Road, Kew
Gardens, London, draw attention to the
need for employing condensers which are
designed especially to withstand high
potentials in all circuits connected to
the mains.
Included among the many
types of condensers produced by this
company is a series intended to withstand 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 wellknown H.T. battery bridging condenser
is made in the accompanying illustration,
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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 indicaticn of breakdown or low insulation.
The condenser charged in this way was
discharged several times by short circuiting, 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 undue voltage rises occurring.

WfiF,
sll@e.
UTILITY

VALVE

SWITCH.

The change-over Utility switch manufactured by Wilkins & Wright, Ltd.,
Utility Works, Kenyon Street, Birmingham, is well known to -readers.
It is now available in an elaborated form
consisting of a two-pole

0000

THE BURWOOD COIL MOUNT.
The winding of basket coil tuning inductances is an easy matter, though difficulty is usually experienced in providing
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.

The Burwood coil mount.

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, ekes not illustrate to the best
advantage the application of this unit.
It would be most useful ,in building up a
four-valve receiver consisting of a single
high frequency amplifying stage followed
by a detector valve and two optional low
frequency amplifiers. In this case four
units would be employed to carry the
valves, whilst only three switches strictly
will be needed.. The switch on the detector valve can, however, be put to the
useful purpose of disconnecting the high
and low tension batteries.
This new unit is of particularly reliable construction, and the knob with
indicating scale, pointer and concentric
switch
lever presents an
attractive
appearance upon the instrument panel.
PARAGON

C000

a robust form of mounting which will
hold the coil securely in position on the
plug and socket.
Burwood (Concessionaires), Ltd., 41,
Great Queen Street., Kingsway, London,

69

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 considerable 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.

PANELS.

The convenience of being able to procure panels and terminal strips accurately cut to size will be appreciated by
those who have endeavoured to shape up
a large instrument panel without suitable facilities.
The Paragon Rubber Manufacturing
Co., Ltd., of Sculcoates, Hull, have
therefore introduced a complete range of
panels in ?din. and *in. 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 lie is obtaining highgrade ebonite produced by a reputable
manufacturer.
0000

CATALOGUES
RECEIVED.
" H.T.C. Electrical Co., Ltd." (2,
Boundaries
Road,
Balham,
London,
S.W.12).
Catalogue of wireless components.
0000

"le

" P. Cape! " (3 and 4, Queen Street
Arcade, Cardiff).
82-page catalogue of
wireless components of leading makes.
0000
"Burwood
(Concessionaires),
Ltd."
(41, Great Queen Street, Kingsway, London, W.C.2).
Radio catalogue of Burwood apparatus a:Lacecessories.
"Houghton ' Ltd."
(Ensign House,
88-89, High Holborn, London, W.C.1).
64-page catalogue of Radio receiving sets
by leading makers.
000 o

The Utility valve switch
unit incorporating the
Utility two pole switch,
valve holder and filament resistance.

" Eagle Engineering Co., Ltd." (Warwick).
Leaflets descriptive of Chakophone radio receivers.
o. 0
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.

Accompanying the unit is a pamphlet
of instructions suggesting several circuits
in which it can be employed and showing
the method of connecting up. The circuit arrangements chosen, however, are

" Radio Instruments, Ltd." (12, Hyde
Street, New Oxford Street, London,
W.U.1). Leaflet illustrating and describing the RI reactive anode unit.
A 31
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DICTIO
-JOE TECHNICAL TiRMS
-Definitions of Terms and Expressions commonly used in Wireless
Telegraphy and Telephony.
This section is being continued week by week and will form an authoritative work of reference.
Radiation
Coefficient
(of an
aerial).
Another name for radiation resistance.
See AERIAL RESISTANCE.
Radiation Efficiency.
Expressed as a
percentage the radiation efficiency of an
aerial is the percentage of the total
power supplied to the aerial which is
radiated into space in the form of
electric waves.
').adiation 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 RESISTANCE.
Radio Beacon.
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.

See DIRECTION FINDER.

Radio Frequency.
A frequency within
the band of frequencies used for wireless 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.
See HIGHFREQUENCY AMPLIFIER.
Radio.Frequency
CHOKE.

Choke.

Radio-Frequency Resistance.
FREQUENCY RESISTANCE.

Sce AIR-CORE
See Mon-

Radio-Frequency Transformer.
See OsCILLATION TRANSFORMER and
HIGHFREQUENCY TRANSFORMER.
.
Radiogoniometer.
An instrument used in
connection' with the Bellini-Tosi system
of direction finding.
For description
see DIRECTION FINDER.
Radiophare.

See RUM BEACON.

Radiotron.
A name sometimes applied
to an ordinary therm ionic valve.
Range Finder.

Sec DIRECTION FINDER.

Ratio of Transformation.
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
A 32

for air-cored transformers unless the
coupling between the windings is very
tight.
Ilat•Tail (of an aerial).
The bunch of
wires which connects a multi-wire aerial
to the leading-in wire.
•
Reactance.
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 2/riL ohms, where f is the
frequency of the current and L is the
inductance in henries. For a condenser
of capacity C, the reactance is given by
1/2740 ohms, and is negative with
respect to the inductive reactance.
See ALTERNATING CURRENT CIRCUITS
and IMPEDANCE.
Reactance Coil.
Another name for choke
coil. (Not to be confused with reaction
coil.)
Reaction.
The arrangement of a threeelectrode valve circuit in such amanner
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 compensated for and much greater signal
strength obtained. The degree to which
this reactive effect is allowed to take
place is usually under control and may
be adjusted to suit the circumstances
under which signals are being received.
For instance, for beat reception of continuous wave signals by the selfheterodyne method the reaction is made
sufficiently strong to produce selfoscillation of the receiving circuit, and
the frequency of this self-oscillation is
adjusted to give a suitable beat frequency with the incoming signal. For
reception of weak telephony the reaction
is adjusted just below the point at
which self-oscillation starts, in which
case maximum signal strength will he
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 with the plate
circuit of a valve and couple it inductively to the grid circuit, the coupling
between the two circuits being variable
in order that the reaction may be controlled. Another llame for reaction is
"regeneration."

Reaction Coil.
That coil in a regenerative valve circuit by means of which
energy is fed back from the output
side of an amplifier to the input circuit
by inductive coupling.
See REACTION.
Recorder.
An instrument for taking
down, automatically on a moving tape
the Morse
signals of a received
message.
Recording Relay.
A relay operated by a
received wireless signal through the
medium of thermionic valves and which
in turn operates a Morse inker or
lecorder.
Rectification. The name given to the operation of converting an alternating current into a unidirectional pulsating
", 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 unidirectional currents, i.e.; detection ,of
wireless signals, as well as to lowfrequency alternating currents, e.g., as
in the case of the charki;ig of accumulators from the A.C. mains.

TIME

HALF-WAVE

RECTIFICATION

TIME

/
FULL-WAVE RECTIFICATION
Wave-forms of half-wave and full-wave
rectification.

Rectification may consist of the partial or complete suppression of all of
the negative half-waves of the alternating current (or vice versd), this being
known as "half-wave rectification "; or
all the negative half-waves may be reversed in direction through the circuit,
giving "full-wave rectification." Sometimes the pulsations of the rectified
current are "smoothed out" by special
circuits known as "smoothing circuits."
Rectified Current.
A unidirectional current which has been produced from an
alternating current by the process of
rectification.

•.•
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Dictionary of Technical Terms.—
Rectifier.
A device which converts an
alternating current into a unidirectional
current
(See
RECTLFICATION).
Sec
M ECHANICAL RECTIFIER,
ODON VALVE,
RECTIFYING DETECTOR, and CRYSTAL
DETECTOR.
Rectifying Detector.
That part of awireless receiver which acts as the detector
of the high-frequency oscillations by
rectifying them and producing unidirectional currents 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 principle 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 "Gam REcriricsMN and ANODE RECTIFICATION.
Reed Type Telephone.
A telephone receiver in which the variations of magnetic pull actuate a semi-tuned "reed "
or armature, and this in turn transmits
its vibrations to a cone-shaped alit-

Reed type

telephone..

minium diaphragm.
This type of
telephone can
be made extremely
sensitive, but as it is more or les*
tuned to a small band of frequencies
its reproduction of speech 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 surface 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 Heavi-side
layer in the upper atmosphere is supposed to account for the transmission
of wireless waves round the curvature
of the earth.
Reflkx Circuit.
A thermionie valve circuit arranged to give dual amplification, i.e., simultaneous H.F. and L.F.
amplification by means of the seine
vals-e 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 saine
valves again and amplified at lowfrequency.
See DUAL AMPLIFICATION.
Regeneration. Another term for reaction.
Regenerative Circuit.
A valve circuit in
which reaction is employed.
See REACTION.

Reinartz Tuner.
A special valve receiving circuit for short waves, its chief
features being (a) easy control of reaction, (b) 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 impedance 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, resistance in ohms, and d is the capacity
of the condenser in farads, the impedance offered to currents of the frequency to which the circuit is tuned
is equal to L/OR ohms,
1
the tuned frequency

being

. Sometimes
2 / LC
called a "wave trap" or "wave
filter." These llames only apply when
the oscillating potential difference produced across its ends is not, made use
of ; for instance, when the voltage
across the ends of the circuit is
applied to a detector or to the input
side of an amplifier, the circuit completely reverses its function, i.e., it
selects the particular frequency to
which it is tuned and more or less
rejects all other frequencies.
Relay.
A device, usually electromagnetically operated, which closes a local circuit when a weak current flows through
the coils of the magnet. The closing
of the local circuit brings into operation a local battery which operates
some local piece of apparatus which requires a comparatively heavy current.
The weak current through the magnet
coils may he that due to received wireless signals, in which case it would be
too weak to operate the local apparatus; for instance, a Morse inker.
See POLARISED RELAY.
Relay or Relaying Station.
A wireless
telephony transmission station which
receives its broadcasting matter from
a distance either by ordinary telephone
line or by wireless.
Reluctance.
The opposition which is
offered by amagnetic circuit to the passage of flux through it.
Reluctance is
applied to the magnetic circuit in the
same. manner that resistance is applied
to the electric circuit. (See M AGNETOMOTIVE FoncE.)
The reluctance of a
given part of amagnetic circuit is equal
to —

where 1is the length of that part

in centimetres, g is the permeability of
the material terming that part, and A
is the cross sectional area in square
centimetres.
Reluctance may be defined as the ratio of magnetomotive
force to magnetic flux, just in the same
manner as resistance is the electromotive force divided by the current.
Reluctivity.

The reciprocal of perm ea_

Remanence
or
Remanent
Magnetism.
That magnetic flux which remains in
the iron parts of an electromagnet after

7'
the
magnetising
switched off.

current

has

been

Remote Control.
The operation fwireless and other apparatus by electromagnetically operated switchgear controlled
from a convenient, centre which may be
in the sanie 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.

See ABSORPTION.

Residual Magnetism.

See REMANENCE.

Re-Radiation.
When wireless signals are
received by a receiver employing reaction to a degree which brings the set
nearly to the point of self-oscillation,
the signal oscillations in the aerial are
strengthened and energy is " re-radiated" from the aerial, and receiving
stations in the immediate neighbourhood can pick up the particular signals
with greater strength.
This in many
cases accounts for the reception on crystal receivers, of stations which are normally 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 interference and does not re-radiate the received signals.
Resistance. The opposition which an electric circuit 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 electromotive forces which may be set up, 'so
that the whole of the energy put into
the circuit is converted into heat. The
practical unit of resistance is the ohm
being 10' absolute electromagnetic units
of resistance, where one absolute unit
is that resistance which allows 1 absolute unit of current (10 amperes) to flow
under a. pressure of 1 absolute unit of
potential (10—° volt). The International
Ohm 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
14.452 grams, and of constant, crosssection.
A resistance of one ohm requires a
pressure of one volt to drive a current
of one ampere through it (see Ohm's
Law).
The
T
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 COEFF7CIENT.)
The resistance offered to the
passage of
ass alternating current
through a circuit is very often greater
than that offered to a direct current,
this being clue to si-in effect.
See
HIGH-FREQUENCY RESISTANCE.
Resistance Amplifier or Resistance-coupled
Amplifier.
A multistage valve amplifier in which the valves are coupled in
cascade by resistance-capacity couplings.
A 53
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressel to the Elitw, "The Wireless World," Dsrset Blase, Tador Street, E.C.4. and must be accompanied by the writer's name and address.

THE PHILIPS RECTIFYING VALVE.
Sir,—We should like to refer to an article which appeared in
your 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 Philips rectifying valva 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 should 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 rectifier 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 scheme 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. If the rectifying 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.
General 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
World 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 itwas to me, to use it in this way because only a single transformer secondary winding is needed, giving a voltage between,
say, 25 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 nothing 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 borne out by experiments, and there is
no theoretical reason to believe otherwise than that the factor
which limits the charging current in this particular valve is
the power wasted in the valve itself, which must be dissipated
A 54

in the form of heat from the glass bulb. With full-wave rectification the maximum charging current is stated in the specification to be 1.3 amp. Assuming this to be the average current
as indicated by a moving coil instrument, the R.M.S. (or heating current) will be L3 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 current
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 sanie 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 connected in series with the filanient, which itself has 'a resistance
of 0.1 to 0.4 ohms. The input is at 50 volts so that the current
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
switched off. Even if the switch were left on no harm could
be done.
I have pointed out, however, that tlse minimum anode cm-rent which will keep the filament at a temperature high enough
to maintain tlse glow discharge is about 0.15 amp.
'rhe 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 heating current.
so that the average temperature of tlse filament will be lower
without the heating current, 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 asid ready for use instead of snaking
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 F. SUTTON, B.Sc. (Eng.).
MICA CONDENSERS.
Sir,—Your correspondent who enquires when British manufacturers are going to produce a mica dielectric coupling condenser for resistance and choke coupling may like to know
that these may be obtained to order from the Telegraph Condenser Company, Mortlake Road, Kew Gardens, at a very
moderate price.
R. P.C. D
London, S.W
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"The Wireless World" Information Department Conducts a
Free Service of Replies to Readers' Queries.

Questions should be concisely worded, and headed "Information Department."
Each separate question must be
accompanied by a stamped addressed envelope for postal reply.
Easily Controlled H.F. Receiver.
Having had excellent results witk a conventional 0-v-1 receiver, I um desirous
al rebuilding the instrument and incorporating an Hi'. stage, but ant
somewhat deterred by the thought of
ginduly complicating the tuning of the
receirer, since, of course, there will
.su added control for tuning the
H.F. stage. Is there no method of
(aiding an efficient H.F. stage without
tedding an 'additional tuning control,
other than resistance-coupling, which.
I understand, is only efficient on long
velengthx.
J.N.O.
The disadvantage of an H.F. 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 W I'. stage
.
to a receiver,' and it
may be said that in the case of the vast
majority of listeners better results can
be obtained with a plain regenerative detector receiver, since owing to the single
%tuning control they will obtain a large
percentage of the possible results obtainable with such a receiver, whereas in the
case of a receiver employing an H.F. stage
and therefore an additional tuning control, the percentage of possible efficiency
they obtain is low, with the nett result
that less range is sometimes obtained after
adding an H.F. stage.
A resistancecoupled H.F. stage is ideal on long wavelengths, since no additional tuning device
is brought in to complicate the handling
of the set. Unfortunately, however, the
efficiency of this method when used on the
normal B.B.C. wavelengths is so low that
it is searcely noticeable, quite apart from
the added
sadvantage 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 efficient on both the B.B.C. and longer wavelengths, and yet does not require any tuning, we shall have achieved our object.
Fortunately such an instrument is now
available. owing to the success of the
manufacturers in producing a really efficient H.F. choke, and we illustrate in
Fig. 1 a suitable circuit. 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.F. amplification is of much use. The
success or otherwise of this circuit de1.ends entirely on the efficiency of the
Ili?. choke, and it is absolutely imperative that a good type be used; one of
inferior make will usually be very successful on the Daventry and higher wavelengths, but will give little or no ampli -

Fig

1.—Two-valve H.F.
receiver designed for ease of tuning.

fication on the normal B.B.C. wavelengths. It may be said, therefore, 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 receiver of this
type will have a larger range than the
more conventional tuned anode or tuned
transformer receiver, owing to its entire
simplicity of tuning, and its complete
stability:
0 000
Safeguarding Valve Filaments.
Having constructed a three-valve receiver, and not possessing a great
deal of technical skill, I should be
glad if you could inform me of the
best way of testing the instrument
in order to prevent the valves being
burnt out in connecting up the batteries in case I have wrongly wired
the instrument.
H.R.S.
The best plan would be to first connect your accumulator to the H.T. ter-

[finials 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-mg
of all the valve filaments had you connected up the batteries in the normal
manner and you should go carefully over
the wiring once 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 manlier. When
satisfaction has been attained in this
way, connect up 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 reveal errors which would have adisastrous
result on the valves; and if, therefore,
signals fail to come in, all connections
should be again examined, 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
iteration 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. stages, the first resistancecoupled, the second choke-coupled,
and the third transf ()Finer-coupled
using a 3 to 1 ratio instrument, but
having all materials and tools handy
Idesire to construct anode resistance,
choke and transformer myself, and
should be glad of constructional details of these components. S.R.G.
Needless to say, the anode resistance
should be a non-inductive wire-wound instrument. A convenient method of construction is to obtain an ebonite rod two
inches in diameter, and about three
inches in length, eight equally spaced
grooves lin, wide and about tin. deep,
should be cut in the rod. Wind about
30 turns of No. 47 d.s.c. "Eureka" resistance wire in the first slot, and then
pass on to the second slot and wind a
similar number of turns in the same
direction in this slot.
Now return to
A

se

WiTdege
WOTika
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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 be taken in pairs
and treated in a similar manner.
A
suitable choke may be constructed by
first building up a core to a diameter of
half an inch with No. 22 gauge soft iron
wire. A bobbin 31in. long and 24m. in
outside diameter may be threaded on
this core. About 40,000 turns of No. 42
d.s.c. copper wire shotild be wound on
the bobbin and covered with a few layers
of Empire cloth. The ends of the iron
wire should then be bent back and bound
down in order to form a closed magnetic
circuit., a further covering of Empire
cloth be placed round 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
24m, in diameter by 1
3
6-in. thick should
be mounted on the core about 34 inches
apart.
After wrapping a few layers of
Empire 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.
00 00

" A Modification of the "Quality Four."
Being greatly interested in the " Quality
Receiver " described in a recent
issue, I intend to construct a receiver on similar lines, but with if
possible to use variometers with
switching arrangements to cover the
B.B.C. and also the Daventry and
Paris wavelengths. and shall be glad
of a suitable circuit.
L.R.D.

JANUARY 13th, r926.
Stabilising Intermediate Amplifiers.

BOOKS FOR
WIRELESS BEGINNERS
Issued in conjunction with " The I
Vire/en World."
" YOUR FIRST STEPS IN WIRELESS,"
by Flucii S. Pocom Price gd. net. By Post, rd.
"WIRELESS TELEPHONY," by
R.D.BANGAY. Price 216 net. By Post, 2/9.
"THE WIRELESS TELEPHONE," by
P.R.COURSEY, 13. SC. Price 2/6 net. By Post, 2/9.
CAPT. ECKERSLEY EXPLAINS," by
CAPT. P. P. ECKERSLEY.
Price 2/- net.
By
Post, 2/2.
" UNCLE JACK FROST'S WIRELESS
YARNS ON GOOD RECEPTION AND
HOW TO GET IT," by CAPT. C.C.J. Fitost
Price 21- net. By Post, 2/2.
" DICTIONARY
OF
TECHNICAL
TERMS USED IN WIRELESS TELE—
GRAPHY," by HAROLD W ARD. Price 2/6 net.
By Post, 2/8.
Obtainable by Post (rentittance with order) front

ILIFFE

&

SONS

LIMITED,

Dorset House, Tudor St., London, E.C.4,
or 01 Booksellers and Bookstalls.

We indicate in Fig. 2 a suitable modification of this circuit using variometers.
The minimum wavelength obtainable
with both switches to the left is about
250 metres, whilst the maximum wavelength obtainable with both switches to
the right is approximately 2,750 metres,
thus enabling the Eiffel Tower to be received. It is most important in a circuit
of this description that a really efficient
H.F. choke be employed, and you are
not advised to depart from the one
specified in the original receiver design,
described in our September 16th issue..
The less reputable type of H.F. choke
will be found quite efficient on the
Daventry wavelength, but almost useless
on the other B.B.C. wavelengths. This
choke need not, of course, be interchangeable, since it will more than cover
the wavelength ranges covered by the
variometers.
See also the reply to
" S.W.B." in our December 2nd issue in
the matter of H.F. chokes.
HT.

Fig. 2.—A receiver designed for

alga quell y.

I notice that in most diagrams of superheterodyne receivers 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 neutrodyne
method be adopted in the intermediate 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 fiat 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
,eater stability of a long-wave amplifier
ceer a short-wave instrument, not so
!ouch positive bias is needed to cause a
cessation of oscillation in the former as
in the latter, consequently greater efficiency results. Of course, it must not be
forgotten also that a stage of H.F. will
ipso facto give a greater degree of amplification on long waves than on short.
At the saine 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" sixvalve receiver this method of stabilising
a long-wave amplifier is brought into use
very successfully.
0000

Why not a Wire-wound Grid Leak?
Why is it that, although the advice of
using a wire-wound anode resistance is invariably stressed in technical journals, no mention is made of
using a wire-wound grid leak?
D.E.B.

In the ease of a resistance connected
in the anode circuit of a valve, it must
-be remembered that the steady anode current, which may rise to a value of several
milliamps, passes through the resistance.
If graphite resistances are employed, this
steady current speedily 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 insufficient to disintegrate the graphite or
H T. other material of which the resistance is
— constructed.
When using avariable grid
leak, how ever, 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 compression, and not by the grid current. In
any case it would be extremely difficult to
design a wire wound resistance of millions
of ohms value in a convenient size and
+ having a low capacity. In practice it is
U . found that about 120,000 ohms is the
largest value in which it is convenient to
construct a wire-wound resistance.
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is a speaker that
does its own
talk. Its
S
tone appeals at the first hearing.
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The reason lies in aconstruction that
is different. That difference is the
outcome of long experiment.
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For 1-3 rober:
Typo. RRA, RUB.
or RE/.

For 3.5 raves:
Types HA or RB
For 5flakes
OP MM'

Types A or R.
PRICES.

Types A. Hl.
HHA

£4 :15 :

The large "Sparta" has a unique
Type B
feature—an additional tone selector £5 : 15 :
which enables very delicate refine- Types HB. H1-113
£6 : 0 :
ment of tone values. The new
Type HHJ
patent magnetic compensator gives £2 : 10 :
Tope R nenelels
remarkably distinct rendering.
fired te:th halls
rdetne and t,ne
control.

London Depot:

176, Tottenham
Court Road, W.1
T. lrphonc: Museum 9008.

FULLER'S UNITED ELECTRIC WORKS, LTD.
Chadwell Heath
Essex.
Telephone :Illord 1200.

Telegrams :"Fuller, Chalerll Heath."

—sells on the test /tone
Satisfaction is ;uarontced because if you have ang
cause for comp'aint. Lou have only to send the
romp.,nent bock su us. and we will replace it entirely
free of charge.
Every "Utility" product ir
unconditionally guaranteed.
"Ir

"Utility" Valve Switch Unit

embolies in one unit our well known "Utility"
a valve holder and rheostat. It is for
use ir multi-valve sets, to control a valve and
to sw tch hin and out whilst still preserving
the csntinuity of the circuit.
It has many
advantages over sepuate components, such as
lower self-capacity, less wiring, one-hole fixing
and Imeer cost. Resistance 6ohms or 30 ohms
as desired. Nickel-plated 6d. extra.
Puce (complete with wiring diagrams) 86 each.

„
COMPONENTX
Wilkins & Wright, Ltd,

Utility Works, Kenyon Street, Birmingham.
Adret-effluents for "The

iVireless

IVorld" are only

makes all the difference to
the results obtained from
your receivers. Consider
the Watmel Variable Grid
Leak. Not only does it
allow you to apply the
exactly correct grid leak
value to your detector
valve, but by virtue
of its ingenious construction ensures
that value being
maintained. And
then the Watmel

Fixed Condensers — built
in adifferent way to eliminate edge losses, no wax
is used in their construction. Mica sheets securely
clamped between thepla tes
render it impossible for
the capacity to vary. One
hole fixing is provided.
For trouble -free
results always use
WATMEL PRODUCTS—

the famous Variable Resistances

—andthe &stposstNe condenser
T HE
Grid Leak
(Black Knob'
•5 to 5 megolacts
2 '6
Anode Resistance
tRed huobl
50,000 to ICO,000
ohms
3,6
WIRELESS CO.,
LTD.,
zo,000 to 5o,000
332a, Goswell Road, London, E.C.1.
ohms
Telephone: 7990 Clerkeuwell.
(Green Knob)
Lancashire and Cheshire Representatita
.Ur. J. R.
3/6
User, 23. Horlley direct, Leeenshalme, Manchester.

Fixed

Condensers
'00u

to %QI

2 /
6
.0025 to •oo
316

Combined G:11
Leak and

accepted from firms ac beliere to be tborau .41,ly reliable.

Condenier
3,—
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More
.
Burnt-Out Valves:

r

good

if you use a

"CAN'TCROSS"
CONNECTOR

6) J. & W. BARTON

SHORT CIRCUITS IMPOSSIBLE.
ACTS AS A DISCONNECTING SWITCH.
EASILY FITTED TO ANY SET.

If you cannot obtain your requirements from your usual Suppliers ask
them to write direct to the Sole
Concessionaire—
A. VAN 0A11/1,
CAXTON
HOUSE,
LONDO, S.
W .I

8Termina I5'- each 6Terminal 13,'. each
7Terminal 7/- each

2.2.71, Virginia St., SOUTH PORT

The SMALLEST
wills

the

Coil

GREATEST

efficiency.
T
_

TELSEN

_

TRANSFORM ER
SHROUDED MODEL
Our special method of winding and other
exclusive features ensure the greatest volume
of amplification without even the slightest
distortion. Carefully made and beautif ully
finished. The favourite Transformer
with
all
enthusiasts.
Ratios 3-1 and 5-1.
PRICE
Standard Model 141-

PANELS

15/6

irMe?,
if Poor
eresend
10. 1 a,gk' "nea 61e fe
supply
to tes for sample'.
see 7,,,pyrey fo forward
on 10 daye free trial.
Offices and Work,

207, Aston Road,
Birmingham.
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NA, A BABY/

Price

35
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Saud Post Card for new catalogue.

GUARANTEED GENUINE EBONITE
Perfect insulation. Insist upon PARAGON Panels properly
cartoned and sealed.
Also our special box of Ebonite strips
of various sizes. Ask your dealer, but if any difficulty in

obtaining supplies, write direct, giving dealer's name. to

THE PARAGON RUBBER MANUFACTURING CO. LD.,
scuLCOATES, H
Ia..

II

A full 21 inches high, and gives
" full size" results. The secret is
in the new cast in diaphragm, and
non-resonant horn. The " Hearthside " will do your set permanent
good. Hear It—to-day

ALL
GOOD
DEALERS
OE MONSTAATE•
,555IAVD
D

General Radio Company Ltd., 235, Regent St., W.I.

INVALUABLE TO THE EXPERIMENTER

By

W.

James.

This book deals thoroughly with the

design and operation of valve transmitters.

Written

by a recognised

authority who has had a wide experi-

SERVICE

2-VALVE LOUD SPEAKER SET

ence in the design and construction

This set is complete with Mahogany Cabinet. "PU " design
easels. Ois and Off Switch for Batteries. To get London
or DaventrY witImut changing Coils.
Price with Marconi
Dull Emitter Vols-es, Exide Accumulator, Ever R.dy
H.T.Battery,

tially a book for the practical amateur

QUALITY
PRICE

£9

Log Card
and
Illustrated
Catalogue
Free.

Mention

of

experimenter.

Price 9/— net.
Post free 9/9.
Obtainable from leading booksellers or direct from
the publishers:

PUGH'S WIRELESS, 95-101, Holloway Road, London, N.7.
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of valve transmitting sets, it is essen-

270 pages: 210 photographs anddiagranzs.

Carr. 2/6.
Deposit 19/3,
41 month ly
Payments
1913.

' 1he

Wireless

World,"

Il

WIRELESS VALVE
TRANSMITTERS
The Design and Operation
of Small Power Apparatus.

£9

2

Tiles, have unique advantages (they
are uniform in size, irrespective of
Wave-lengths).
SMALLEST. Coils made (they only
measure
X 11.
110
Coils (they only weigh
13. ounces).
COMBINE all claims of other Makers
of Repute.

\

Poet Free on receipt of Postal Order and Dealer's name from-

Give it

thorough
test and
convince yourself of
the
wonderful results which you obtain
when using th3 latest type of O'Keeffe
Coil.
Your expectations will be fax
exceeded and you will never use or recommend any other Coil b..t O'Keeffes.

Comdata n
(Patent applied for.)
t a plea element for fitting
to panel to replace the usual H.T. di
L.T. Terminals. The socket element
corresponds to the plug element, and
is arraured to receive the necemary
leads from the respective batteries.

Adaptable t
Circints.
Example wired as foliose: I. H.T.I . 2. H.T.2.
3. H.T.3.
4. H.T.
L.T.
6. L.T.

1926.
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Manufactured
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. BURNDEPT"
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MODEL 103 RADIO TESTING SET
Complete

As near the perfect
"low-loss" coil it is

and Compact.

Beautifully finished and accurate to 1%. For
measurement of all valve circuits and resistances to 2 megohms. The voltmeter is almost
electrostatic, having a resistance of 333'3
ohms per volt which is essential for Radio
research work.

possible to manufacture.

The REFLEX Coil is entirely free from all capacity causing
fittings and fulfils to a great degree the requirements of the
ideal "I,w-loss" coil. The special winding gives seientifiealiv
proportioned air spaces as well as rigid structure which
entirely self-supporting.

u
PRICES.
Moving Coil
Instrument, I20v, 6v, 3ma,
3oomv.
set-

Until you actually put a Reflex Coil on your set you can have
no idea of the vast improvement it makes, and when you
consider the very low cost there is no reason why you shoull
put up with indifferent re,eption for amoment.
The Reflex Collis made in 18 rises from No. 23 at 8,1., droverinl
wavelengths from 100-250 metres, to No. 1,500 at 10/., which ',v.., +
wavelengths from 0.000 to 18,000 metres. Also aspecial 8XX loading
coil fur Crystal Sets at 1.61.

Triple range Shunt box,
lama, rauma, 6 amperes.
15/Portable Walnut case
if required
.. 10/8

From all good dealers.
Ask Ws° to see Mn Sur Piffirit laFLEX COIL PLUG Price lie roch.

O

Postcard will bring you
Complete Illustrated List,

REFLEX RADIO CO. LTD.
198 Lower Clapton Rd., London, E.5.

I

Local .1g. nts:

'Phone :Ch.ssold 48P.

AkALALs\..akmdk,„&,4kddkAkwak.
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PULFORD BROS. LTD,

C. PRATT & SONS LTD.,
North Parade - Bradford.

Whitechapel -Llrerpool.

CAXTON 4-VALVE CABINET
Made for Editor of Wireless Magazine
for Set "As good as money can buy"
described in issue February, 1925.
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World

COUPON

"HIDDEN ADVT."

COMPETITION

This coupon is available until Monday

10 a.m., Jan. 18th, 1926
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No.
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Name of Advertiser.

Page

1

2
3
Cash with Order. Fumed Oak
or Real Mahogany polished
...

.,.

El 5 0
£1 14 0
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With detachable recess tilted Base Board to mount 21 in. by 7in. panel to slide out of Cabinet hint.

Extra 10/- with two beaded front doors totally enclosing fitted panel.
Cabinet overall length 221 ins.

Width 81 ins.

Height 9ins.

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 U.K.

CAXTON WOOD TURNERY CO., Market Harborougb
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A

WORD

TO

HOME

Why worry

1.
A Three Valve Portable
Receiver:

No.

about working
out circuits when

by Hugh S. Pocock.
This receiver can be used in any
situation with atemporary aerial or
with the frame aerial incorporated
in the receiver itself.
Sq F1000 5 no rocs

No. 2

A Three Valve Receiver:

The

A THREE VALVE

by F. H. Haynes.

PORTABLE
RECEIVER

All the B.B.C. Stations are within
the range of this receiver when used
in conjunction with an outdoor
aerial.

Contatritrig
COMPLETE INSTRUCTIONS
I
IWORKING ORAWINC:
S

No. 3.

A Two—Valve and Crystal
Reflex Receiver:

EZI -WIRING
Series

27.%.

by W. James.
This receiver will be calable of
giving loud speaker strength within.
a radius of thirty miles of a main
B.B.C. station.

Each of the sets described in the series
has been built and tested by a practical wireless expert. The benefit of
his knowledge and experience is passed
on to you.

No. 4.
A Four—Valve Combina—
tion Set:
by W. James.
Switches are provided in this
receiving set so that two, three or
four valves can be used at will.
run 50 of wireless books issued In eon.
}motion with "The Wirelear World" will b.
NMI on roquai.

CONSTRUCTORS:

Price 2/— net each volume.
By post 2/2 each.

gives you complete working instructions,
detailed measurements and explanation of
the components necessary for building
highly efficient sets at very moderate cost.
A four-coloured wiring diagram enables you to build
the set without any possibility of incorrect wiring.

Obtainable from the Publishers éf "The Wireless World."

ILIFFE

&

SONS

LIMITED,

Dorset

House,

Tudor

Street,

BOOKS
THE HOME

CONSTRUCTOR'S
nuniaanneci
WIRELESS SETS
roi HAYNES

M.A.,

Home

Constructor's

Wireless
Sets
By F. H. Haynes.
IN THIS book the author introduces some
entirely original sets which will make astrong
appeal to the home constructor, on account
of the simplicity of construction and the fact
that they have not previously been described
elsewhere.
EASY TO UNDERSTAND working drawings are given, with practical circuit diagrams,
together with a sufficient explanation of the
underlying principles to obtain a thorough
understanding of the construction.

By Post 1/9.

Obtainable frais all booksellers or from
the Publishers of
The Wireless World":

D.Sc.,

F.R.S.,

M.I.E.E.,

SONS LTD., Dorset House, Tudor Street,
LONDON, E.C.4.

oi
-

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 fin a singularly clear and
attractive style.

Electrons, Electric Waves and Wireless
Telephony. A brilliantly written treatise on the
elementary pen -iples of wireless telephony presented in anontedinical manner.
Prie 7/6 net.
Post Ires SI-.

The Thermionic Valve & its Development
in Radio-Telegraphy and Telephony.
A valuable boil( for all entbuslasti.. amateurs.
Price 15/- net.
Post free 15/9.

The Wireless Telegraphist's Pocket Book
of Notes, Formulœ and Calculations.
Price 9/- net.

Post free 9,5.

Fifty Years of Electricity: the Memories
of an Electrical Engineer. A comprehensive
review of the chief triumphs of eleetri-ity during
half-century.
l'rice 30/- net.
Post free 30/9.

the last

Obtainable from all leading booksellers or
front the publishers:
ILIFFE &
SONS LIMITED
Dorset House, Tudor Street

direct

LONDON,

w.w. 2I

E.C.4

W.W.II

A6o

W.W,6a

BY

publIshed from the offices
"The Wireless World"

EASY TO BUILD

1LIFFE 6:

E.C.4

J. A. Fleming

The

Price 1/6 net.

London,

Mention of " The Wireless Woad," when writing to advertisers, will ensure
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attention.
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VALVES

" ulablet**biainfmnu
"r
deater,writc
to the makers:—

ARE

Made.

The Scissor Switch in the base of the Valve controls 3
filaments. With the switch closed, any one filament can
be toed, leaving 2 in reserve. Open the switch, placing 2
filaments in parallel and the Valve is at nine a POWER
AMPLIFIER.

1.6 VOLTS.
0.19 AMPS. PER F1LA5IENT.
TYPE D.B.S.
PRICE 15/1.8 to 2 VOLTS.
0.31 AMPS. PElt FILAMENT.
TYPE D.E.1%.
PRICE 18,6
it VOLTS.
0.08 AMPS. PER FILAMENT.
ALL

BRITISH.

The
Finest Valves

THREE FILAMENT

TY>E A.
PRICE 56
4 la 5 VOLTS.
0.1a AMP,. PER itLAhItINT.
TYPE D.E.A.
PRICE 15/-
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Each Valve fulfils the functions of H.P., Detector, L.P.,
or Power Amplifier.

GUARANTEED.

NELSON ELECTRIC CO., LTD., MERTON PARK, S.W.19
Tclegrams: l'alvenclso, Winible, London.
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FAMOUS
PRODUCTIONS

'
The proof of the CONDIT
is in the circuit,'
CLIXIE

says

THE EVER POPULAR
FOn10
SHROUDED
TRANSFORMER

"Our posthig's full these days of enthusiastic
letters
about
CONDIT, says
CLIXIE.
"Enthusiasm's a thing that many folk distrust,
so I'm quoting arestrained one from Northumberland which Ithink is all the more convincing for
its very restraint.

r gi
il
ltf
fa
h
nZe:t 2nr
cr ndiVuelrseris
vice to an ever increasing number
of listeners in every quarter of the
globe.
Its fine performance and immunity
from breakdown is due to the
meticulous care taken in every
stage of manufacture and equally
stringent.progressive and final test.
The Formo Transformer is an
outstanding example of British
enterprise and
British workmanship.

"• Will you please send me another 21-worth of H.F.
Condit in aroll—it will save so much packing for so
small aquantity. Ihave rust wired up asingle valve
set with this Condit and find it a distinct improvement on anything Ihave used.

Made in ratios of 1-1, 1-2, 1-3.
1-4, and 1-5. Price 10, 6.
Other famous Formo Components. The Formo Perfection Transformer 211.;
The Formo Denser—an ult,a low-loss straight line wave-length Condenser-10/a: The Forms Micro-Vernier Recording Dial 7/6 ; The Formo
Portable Aerial 76; The Formo Base Board Brackets
per Set.
Illustrated Lit ci ature on request.

THE [ OR M -01 COMPANY

Manchester:

"CLIXIE"

"Prove it on your circuit."
Fingers or
round -nosed
pliers to bend
CONDIT
please!

23 , Hartle,'

St
Levenshulme.

AUTOVEYORS

RADIO CONDIT
(P. Patd.)

The H.F. CONDUCTOR
Per packet of six 2-ft. lengths
Per coil of 12 ft.
-

-

2/

Obtainable from all V1 ireless Dealers
or direct from the Patentees :

Mr. J. B. LEVEE,
Crown Works, Cricklewood Lane, N.W.2.
'rho'', •
1757.

"CONDIT
is
copper tape curled up into
the form of split tubing
16-gauge wire).
There you have the reasons for that •distinct
improvement '—iieo highly polished conducting
surfaces and the minimum of capacitive metal.

LTD.,

84, VICTORIA ST.,

LONDON, S.W.1
\AIOVNass

Internal 2-way Geared

COIL HOLDER.
With Knob & Dial —
i
INE

HOLE

FIXING.

This Holder is made
of best ebonite, with
micrometer
geared
adjustment,
direct contact
soldering
tags,
guaranteed
entirely free from any capacity.
Retail 5j6 post free
Whole:ale erbeliries end ag ni 8wanted.

A. R. Patents Company,

.hir

For any circuit,
any set,
anywhere
Bracket for backof-panel mounting,
.2d. each cxtri.

VALVE HOLDER
Gives perfect insulation, brass sockets almost
entirely air-spaced, minimum capacity effects.
One-hole fixing to base board, or above panel ;
easily mounted below the panel.
Complete mitli soldering tags and fixing bolt.

ATHOL
Corn,

ENGINEERING

:Ireet. Richer Brom,hton

CO..

MANCHESTER.

from manufacturers.

Birmingham.
1«..•
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THE WIRELESS WORLD

ADVERTISEMENT S.

MISCELLANEOUS ADVERTISEMENTS.
NOTICES.
THE CHARGE FOR ADVERTISEMENTS in these
columns is :
12 words or less, 3/- and 3d. for every
additional word, e.g., 18 words, 416: 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 consecutive, 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 Wifeless
World," Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices.
19, Hertford Street, Coventry;
Guildhall Buildings,
Navigation Street, Birmingham; 199, Deansgate, Manchester.
Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. AU
advertisements in this section must be strictly prepaid.
Postal Orders and Cheques sent in payment for advertisements should be made
payable to ILIFFE
ek SONS Ltd., and crossed
Treasury
Notes,
being untraceable if lost in transit, should not be sent as
remittances.
All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue 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 coo, cio "The Wireless World." Only the
number will appear in the advertisement. All replies
should be addressed No. 000, do "The Wireless World,"
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post except in registered envelopes;
in all such cases the use ol the Deposit System is recommended,
and the envelope should be clearly marked "Deposit
Department."
bur DEPOSIT SYSTEM,
Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. 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
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 subject to there being no
different arrangement 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 tole)), adeposit fee of z/- is charged ;on
transactions over Ito and under 150, the fee is 2/6; over
£50, 51, 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 Ilifte .Sc Sons
Limited.
Tun SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.
A New Service to our Readers.
We have macle an arrangement with the Patentees
whereby readers who wish to dispose of ahome-constructed
receiver not licensed under the patents made use of, car.
do so by means of the Deposit System referred to above.
The person desiring to sell, in sending us particulars fog
his advertisement, will in every case make use of a Boa
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 2/6 per valve holder.
'
If the purchaser is satisfied 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 NVorld" to the owners of the patents
concerned, and a certificate will be handed on to the
purchaser of the set.

W
B

FOR SALE.

OOD Horns, with and without castings.
Illustrated list.—Maddison, Manufacturer and Patentee of " The Allwoodorn," 2A,
Ronald's Road, Highbury, N.5.
(1347)
ROWN 'S Large Gramophone Attachment,
-U new, 63s.--Sinith, 8; Farringdon Avenue,
E-C-4-

A62

4o

PARTS & ACCESSORIES.

For Sale.—Contd.

miles loud-speaker range on the W
IRE'LESS
Accessories,
Post
free
n
V
Miracle 2-valve set.
72s. 6d. plus
Nesper phones Its., Telefunkel
royalties. List free.—World's Wireless Stores, 14s., 6o-volt best quality high-tension batter .
Wallington.
(0008) 6s. 3(1., dull emiuers, 2 v., .o6a, 6s. 6d., bes
Y Test the Best.—Genuine Triotron Dull flex, 12 yards is. 8d.—Brown 8f Co., 355
Emitters, 3 or 4 volt, .o6 amp., Gs. 9d.; St. Leonards Road, Poplar, E. ict.
(f451
power valve, 3 or 4 volt, .3 amp., 10S. 6d.
Fully guaranteed.
Post free.—Taylor, 155,
PATENTS.
The Grove, Hammersmith.
Tested " Croix " T(1r4
an
59
s-) DATENTS and Designs Acts, 1907 and 19u:
•-)1 formers, ratio 5 to 1, 3 to 1, 7s. 6d. Post 1 The proprietor of British Patents Nt
free.—Taylor,
155, The Grove, Hammer- 148380, 174064, and 174312 iS prepared tose
Th
smith.
(145 8) the patents to British manufacturers.
VALVES, dull emitters, 4 e., .o6, s, 9d. ; inventions relate generally to electric high
T power, 4,.y., .2, 6s. 6d.; Triotron, 2 V., frequency signalling systems, and particular]
.2, 55. 911., 3-4 v.,
.o6, 6s. 6d., H.T. bat- to carrier-wave systems of wireless telegraph.
teries, 66 v., os. 9d. Post paid.—Pickering, and télephony.—Address: 13. W. & T., 112
(1461
Rose Grove, Manchester.
(1455) Hatton Garden, London, E.C.1.
AVE ros. to iss. in the £ by buying direct
from us.
All goods guaranteed.
CarPATENT AGENTS.
riage paid. Guinea headphones los.; 6o-volt
BRYSON, B.Sc., Chartered Paten
ELT. batteries, 6s. ; flashlamp batteries, 25s. w
VV . Agent,
29, Southampton BuildingE
per too;
MT. battery containers, 63-volt,
3s. 6d. ;best condensers, 6s. ;best quality L.F. W.C.2.
'Phone : Holborn 672.
(12 97
transformers, 8s. 6d. ; latest Push-u11 trans- DATENTS and Trade Marks Obtained.1
H.
T.
P.
Gee,
Patent
Agent,
Membe
formers, 12N. Oil, worth double, guaranteed
no distortion whatever; 3-valve set, unit R.S.G.B., A.M.I.R.E., 51-52, Chancery Ley
system,
;valves, 3.8-4 volts, det., amp. and London, W.C.2. 'Phone : Holborn 1525.
(000
power, 3s.;
1.8-2 volt, 4s.;
D.E., 38-4,
5s. 6d.; power, D.E., 3.8-4, 6s. 6d.; loudATENTS,
Trade
Marks — Inv ention
Melee,
Handbook,
and
Consultation
speakers, 225. 6d., 37s. 6d.; our famous model,
28in, high, s4in. horn, 6os., equal to any free.—B. T. King, Registered Patent Agen.
costing £7 7s.
Cash willingly refunded if 146A, Queen Victoria Street, London, E.C.4.
not approved.
\Ve are direct importers.
(000;
Dealers and set makers supplied.—Radio ImREPAIRS.
port Co., 280, Sheffield Road, Chesterfield.
Repairs. — Rewound, rt
(1426)
URNDEPT Folding Frame . Aerial, 25S. ; fl
-1-1 magnetised, and adjusted, lowest price
3 Weco valves, 6 holders, 25s.; Igranic quoted on receipt of telephones.
Delivery
Superhet complete, cabinet, 6 valves, 3 oscilla- days.—The Varley Magnet Co.,
Londor
tors, licensed, £35.—Cuthbertson, 5o, Mayow S. E.18.
(000;
Road, Sydenham, London.
(1457)
Repairs. — Rewound t
OMPLETE Transmitting Apparatus, with
original efficiency and guaranteed
1,200
volt generator, several receivers, months 45., post free. Phones 3s. 6d. Trad
etc., will take first reasonable offer.—G. Tait, supplied.—Transform, 70.5, Longley Roar
137, Church Street, Chelsea, S.W..
(1462) Tooting.
(oor
Sale, price £28, or exchange for Motor
Cycle, or anything useful, a 5-valve Radio
WANTED.
Instrument.
Wireless set guaranteed firstANTED.—Old Scrap Platinum, £18 oz
class condition, including new II.T. and LT.
gold and silver jewellery, cash return.batteries and new D.E.R. valves and loud- l'ooley, 4, Kentish Town Road, N.W.r.
speaker, aerial, etc.—S. J. Grove, Avon
(146;
Bridge House, Evesham.
(146°) Q CRAP Ebonite and Turnings, net cash.il ARCING Set, 12 volt, 5 amp., for petrol,
Ward, 18, Chertsey Road, Chiswick, W.
complete, £13 ros., photo.—T. Senior,
(
14
64
Cleckheaton.
(146 3)
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Sales
Everything
I
Agents wanted
wireless.
allI

Stamped
envelope.—Garner,
3t,
Little
Britain, E.C.r.
(1467)
OR Sale.—Original Mark Ill. converted
1 to 4-valve set, £10, inclusive of valves
and coils.—Box
6438, W IRELESS
W ORLD
Office.
(1464)

F

MISCELLANEOUS.
Q ECON D-H AN D
Apparatus
taken
in
part-purchase of new ones.
Leading lines
supplied.—Wharton, 9, Victoria Street, Westminster.
(1412 )

PATENTS,

DESIGNS

AND

TRADE MARES.

J. S. Withers Efe Spooner.
tOARSIRRS. PATENT AGENT%
Starts Holm.
'51 a 82. Cumrclute Le«.
1.0N00. vr.o.

Vranes:--learaovAnr,
ROLL, Losnor;
7hon.
MN-Bova

ROCKWOOD SPI NTITE WRENCHES
IDEA - FOR TFIERACNO CONSTRUCTOR

BOOKS.

TNTERNATIONAL Radio Lexico in six
1 languages, including the International
%Mlle for Pamphlet W.W.
language, with formule, tables, transmitting
stations modern circuit diagrams. 5s..13irli,
ROCKWOOD Ci? LTD
45
12, Kemerton Road, Beckenham.
(1421)
147 QueenVictoria Si. LONDDN,
Mention of " The Wireless World," when writing to advertisers, will ensure pompt attention.
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'MAYWOOD

H

condensers

L.T. SUPPLY UNIT.
Work your set direct from the mains.
Better, Easier and Cheaper to run
than accumulators.
Perfectly Safe—Absolutely Reliable.

Constructors IFor your D.X.
stork plump for Ericson:as
Tested Condensers. They're
the last word in accuracy.
Losses are kept down to
zero. Stout ranee accurately
spaced — engineer •built all
through. They pull their
weight in long-distance work.
Template
euppl led.
Ebonite end plates.
Prices:

and enjoy the best possible
results. You can buy all
the
"Energo "
master
components
from any good Dealer and
each one is guaranteed for 12 months.

Write for fiats to-day.

DM. ERICSSON
'000510 6 The Berme
Mfg. Co. Ltd.,
•00z 12,6
8773, Hingsway, London,

4

fl‘
e

TESTED
CONDENSERS

ALWAYS READY l'OR USE.
Just plug into the lamp socket or wall plug
and you have acontinuous H.T. and L T.
Supplyentirely 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.. ES .15 .
0.
H.T. & L.T.
„ 79.. £10. 10 .O.
Promo partietilars may be had ream non, ¡Jodie. Dealer. or from
the ilanufcretorore

THE MAY% OOD ENGINEER' G&
ELECTRICAL MFG. CO., LTD.,
17. THURLOE PLACE MEWS, SOUTH KENSINGTON, 8W.7
'11,one: Kensington 7763.

ELECTRADIX

RADIOS

Have opened a large City Showroom at 210, UPPER
THAMES STREET, E.C.4, and are selling an enormous
stock of Radio and Electrical Goods of the
highest grade—Marconi, Siemens, Sullivan, 13rown,
Western Electric, at bargain prices.
Send 4d. for
illustrated catalogue and price list.
The Stores at
9, Colonial Avenue, Minories, contain tons of goods
at sammice prices to save removal.
Callers only.
Telephcne Avenue 4166.

The Orphean.
A Shrouded L.F. Transfornr.,rof unique design,
the "Orphean" gives remarkably distortionless
reproduction throughout the complete range of
audible frequencies. Combining purity of tone
with reliability and extreme mechanical strength
it should te in every experimenter's and music
lover's re, eh er. That it is used by anumber
of leading receiver manufacturers is additional
proof of its superiority.
Ratio 2-3, 19/6.
Ratio r-3, 21 -. Other
Ratios, 21 '-.
0/1,11
15 -,

NEW WESTEkN ELECTRIC LOUD SPEAKERS.
Complete with Ord in Makers' Sealed Carton, 20/,
PROMPT

REPAIRS

4,000

C111115

TO HEAOItmHONES
TO LOU °SPEAK E

s'e
EST. 27 YEARS
.
P1I0 N
WOOLWICH 8SS.
PAa

Cheaper than elsewhere.
..
22 8;
2,000 ohms
..
70 ohms .. 17/6.
"THE CATALOGUE THAT

SAVES
YOU POUNDS."
It; scope ranges from a 5s. pair of

Rewound to any Resistance, Remagnet.
ised and made equal to new.
Prices
cuoted on receipt of Instruments.
First Class Workmanship only
THE VARLEY MAGNE T CO..
22 001,2%'1G11, S.E.I8.

British Headphones or a 12/o milk.
ammeter to a 3o,000 volt Generator,
and covers all requirements.
If you cannot call and inspect goods
in our showrooms between 9 a.m. and
6p.m. it will pay you to send 4d.
for our cata:ogue at once.
Goods
promptly de3natched all over the world.

ELECTRADIX

Lew') makteout
In Beautiful Polished Mahogany br Oak—
& SENT ON APPROVAL. De Luxe Models
—Parlour Modell, etc., from 25/- to g5,
Crystal Cabinets from 1/6. Any site MADE
TO ORDER. Designs and Lista Free.
Estimates per Return Pont. Panel, and
Accessories Post Free.
Send to actual Makers 2Pickett Brothers, Members
B.B.C. (W.W.) Cabinet Works. Berler-heatâ.

20/- ;

Address

RADIOS

218 Upper Thames St., London, E.C.9;
9, Colonial Avenue, E.1.
'
Phones : City soh - - Al'entet 4166.
all
Post Orders to City Showroom:
218 Upper Thames Street, E.C.4.

iRk

H.T. AccumulatorsYour First Steps
in Wireless
By

HUGH

S.

60 Volts
3 Actual Amp—hour

37/6

Dorset

"Energo" Tuning Coils.
Ebonite Shielded.
Specially designed lowcapacity colle, they add
k selectivity and distance
to any receiver.
Prices:
Ao.
3 .3/9 150 63
k
23 3/9 200 7,3
33 4/. 200 7/6
so 4/3 300 le.
t
75 4/8 409 8/8
100 56 500 9.

2.e

"Energo "B.F. Transformers
Wound with silk-covered wire.
The most attractive and cells
cient component or its kind.
Use shunted with '0002 Condenser acre. peimary,
Wee:soya,
Price.
in Mein,
1
150— 450
39
2
250— 700
4:3
430-1200
43
4
900-2000
46
O
1600 —3000
49
2000-5000
b.
"Energo" Battery Switch.
For perfect battery control—
ILT. or L.T. Just screw
et on your L.T. or H.T.
ern, I
nal. 13.

PRODUCTS,

LIMITED.
1St. James's k
Street, E.C.1

POCOCK

Editor co' "The IVireless World"
A most helpful little book for those who are
beginning to study wireless. It explains
technical difficulties by simple analogies.

From

(P,

Price 9d
By Post lid
ILIFFE & SONS LIMITED
House, Tudor Street, London, E.C.4
and leading booksellers.
w.Y.'• 14

4
MONEY RETURNED /1 NOT SATISFIED.
Obtainable only 'ram:

ACCUMULATORS ELITE. 31, Waterhouse SL, HALIFAX
Trade Supplied.

eproducts.
Send for

•
"1

Telegrams:
"Energotrad, Smith, London,"
Telephone: Clerleenwell 7360.
illustrated list of our many
Of all dealers. If you cannot
obtain send direct.

1elephone •1301.

Advertisements for " The Wireless World " are only accepted from fitms we believe to be thoroughly reliable.
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"ALAN" Short Wave, Low Loss Ioils.

Reviewed in "The Wireless World," De,
e. d.
Clued Circuit, Wave Length.
Ncs. 3& 5 - 3 4
'00025 in Par.
3
,
5
„ I3 • - 4 3 Ample Strength. Super Efficiency.
20
4 e SolnItAIIPearance. Why make voter steel
.
0
Plug and 'socket spaced. Stan. or 2ins.
Single holders to suit j,. 9d.
30 - • 5 8
Approval against Coli.
Set of 7 - 28 8
Retail orders post paid.
L. B. CALLINOHAM &CO.. 107. Brainard Bd.. Isleworth. Middx.

-- .re

The Varley Bi-Duplex
Anode Resistance.
There is abest in every field, and where Resistance Capactty is concerned, the Varley
unit has sought and found that standard.
A little dearer perhaps, but what a great
deal better.
It is the only resistance wound
with the finest quality bare wire, with turns
silk separated on the Varley Bi-Duplex
Principle, giving absolute constancy and
perfect tone, and remaining entirely unaffected by atmospheric conditions.
The Varley Magnet Co. hold many years'
reputation for intricate coil winding—and this
is acoil winding job.
Complete with Clips and base ..

7/6

6o,00n. bo,oco and roo.ococe ohms.
Write tor tralld.

Let our valve making pl,ast llama ,3our ',rotten
or burnt out valves efficien: ly its promptly (moat
makes). Guaranteed .1120 so ia.w. Bright
emitters 5.; "D.E's" Oand 3v typos). 71(‘
Power Tale's eliebtly mo.. Me Hat.
RADIONS Ltd.. Bollington,
Nr. MACCLESFIELD, Cher.
Largest •slve-repairi gfirm In
Idlisene
the world.
List, Free.

evSlov

ES CAN BE SAVED
if you call charge your batteries at
home.
It's no trouble.
Before
adopting any system of charging write for our
book which explains all methods. Write to-day.

The CARPAX COMPANY, LTD.,
312, Deansgate, MANCHESTER.

FILAMENT RESISTANCES
ON BAKELITE MOULDINGS
7 ohms
15 ohms
30 ohms

WIRELESS CABINETS
Annual Stocktaking Sale

Constant always
Olivde- E'en Coritrcel Ltd.,
VVoolvvich, S. E.18.

HANDBOOKS!
Published

from the

offices

of

"THE WIRELESS WORLD"
"4

Mention of "

45, HORSEFERRY

ROAD,

VICTORIA

BRITISH

There are handbooks for every phase of
wireless I Read them I You will find they
will make your hobby more interesting and
you will get better results from your set.
The books published from the offices of
"The Wireless World" are written by

& SONS LTD.,

-

23
26
2 E.

FINSTON MANUFACTURING CO. LTD.

Many lines at less than
half cost price to clear.
Special list on receipt of postcard
front—
CERTS, 63, Old Compton St.,
LONDON, W.L

ILIFFE

-

LONDON, S.W.

1614

MADE

men with years of wireless experience to
their credit.
Send for a complete list
to-day. It includes books for the home
constructor, the enthusiastic amateur and
the research worker—make your choice
among them

Dorset House, Tudor

Street, London, E.C.4.

The Wireless World,'!. when writing to advertisers, will ensure prompt attention
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'Phone:
Central 7712
(8 lines).

"The Wireless Trader"

YEAR BOOK & DIARY
IS
ORDERS

ARE

NOW

BEING

READY.

EXECUTED

IN

STRICT

ROTATION.

Every Trader should secure one of these invaluable reference books to the
Wireless Industry, which include the following comprehensive sections:—

LIST OF TRADE 88 PROFESSIONAL ADDRESSES. BROADCASTING 8i TRADE
BUYERS' GUIDE TO GOODS SUPPLIED.
INFORMATION
LIST OF PROPRIETARY NAMES.
TECHNICAL DATA.
LIST OF TERRITORIAL FACTORS.
GENERAL INFORMATION
Proprietors:

THE TRADER PUBLISHING Co., Ltd., 139/140, Fleet St., London, E.0 4.
0000c0000000000c.00000e>x•

5/%.,

POST
FREE

(3/6 to Subscribers ttLn
"The Wireless Trader"/

(Overseas 7/6)

(Overseas 5/6)

Secure your copy

to-day!

This book should be
wireless guide
and
companion
throughout the next
twelve months.
your

THE

THE

FOR AMATEURS

AND

WIRELESS
I ANNUAL

EXPERIMENTERS

1926

I

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

FOR AMATEURS
& EXPERIMENTERS

19 26

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 pages of diagrams and
notes): GLOSSARY OF TECHNICAL TERMS: CLASSIFIED
DIRECTORY OF MANUFACTURERS: VALVE DATA, USEFUL
TABLES, FORMUL/E and INFORMATION on all subjects of
interest to AMATEURS

PRICE 2/6

net.

BY POST 2/8k

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

Jam Am a* Ober

Wireless

ON DON
111f ft 8SONS 110

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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Suitable for 1st and 2nd Stages.

INTER VALVE

TRANSFORMER

„

,
w
ge

er

TYPE A.F.3

E,

teRp

\l,

f

If the Cinema projector magnified
P.
.
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 projector, and all notes
must be amplified equally or the result will be noise—a caricature of music.
Compare the nearly perfect amplification Curve No. Iof the FERRANT! A.F.3 Transformer with curves
Nos. I! and III of much advertised Transformers of other makes.

fe.

Write for Leaflet

Wa401
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AMPIJFICATION

Or
rani DEI. VALvE

> r. •

60 VOLTS ON PLATE
dà VOLTS GRID MAS
ON SECONDARY

50

00

MUSICAL
FUNDAMENTAL
MANY

FERRANTI
Printed

• -400

.

RATIO

.... age aga ure,wreeglIW1%

..-----,

Man

- -e- •

-e-

380

503
FREQUENCY

FOREGROUND
RANGE or
SPEECH
INSTRUMENTS

MUSICAL
&

runoAmENTAL
& OVERTONES

PER

MIDDLE
RANGE
Or

Or

LOWER

DISTANCE

reTRUmENTAL

SONS LTD.,

Dorset House, Tudor

4000

MUSICAL

SINGING , INS TRJMENT 5

LIMITED

for the Publisl.ers, 11.1Fi.s

0000

Poo
SECOND

NOTES

6
.
0e0

BACKGROUND

CHIEFLY
OVERTONES
or
SPEECH,
SINGING & INSTRUMEN -

HOLLINWOOD,
Str,t, London, E.C.4,

4000

LANCASHIRE

by The Cornwall Press Ltd., Paris Garden, Stanuord Str. et, L.dulon,

Colonial and Foreign Agents:
linnet, Braves—The International New, Co., 83-85, Duane Street, New York.
FRANCE—W. H. Smith at Son, 248, Rue Rivoli, Pori.; Hachette et Cie, Rue Réaumur, Paris.
Emotion —W. II. Smith & Son, 78, Marche au: Herbes,Brussels.
INnts—A. II. Wheeler a Co., Bombay, Allahabad
nd Calcutta.
Soma ArMos—Central News Agency, Ltd.
A U9TRALI A—Gordou & Clutch, Ltd., Melbourne (Victoria), Sydney (*S.W.). Brisbane (Queensland), Adelaide (S.A.). Perth (W.A.) and Launcenton (Tasmania).
Canaria—The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, °time, St. John, Halifax. Hamilton; Gordon A Gotch, Ltd,,, Toronto; Imperial New. Co.,
Toronto, Montreal, Winnipeg, Vatic., or. Victoria.
New ZNAnsan—Htiedon A Cobb Ltd. Wellington Auck.and Chriatchurch and Dunedin.
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IGRANIC " E " Type

•

Audio Frequency Transformers
(Pat. No. 205013.)
(Regd. Nos. 697459 and 7.313e8.)
Igranic "E" Type Audio Frequency
Shrouded Transformers possess a
high amplification factor wh.ch is
constant over a very wide range
of audtile frequencies.
They are
abs•Autely free from distortion and
from parasiec noises which are so
detrimental to faithful reproduction.
Ratio i:5 (First Stage)
..
21/Ratio I:3 (Second and subsequent
Stapes)
••
••
..
191

You'll build a better set
if you use these five

(MIMIC

IGRANIC Varlometer B or BL Types
(Pat. No. 235 654.)
An entirely new prime :plc of Variorneter design has
been evolved, inasmuch as the windings are made
self-supporting without the aid of mmilded insulation supports, and •o ail intents and purposes may
be said to be wound 30 air.
This construction results in a Variometer which
is extre.nely ethcien and will be welcomed by
those who are locking tor .something better in
Variomcter design.
Type BL, 700 to 24po metres
..
Price 18 .• E, 286 to t,5o titi tres
6, 12 6

IGRANIC
Micro Condenser
Rego. Design No. 716677.
(Patent applied for.)
This
Instrument is
1.art icularly •aluable
tor
extremely
tine
tuning when used in
oonjunetton with an
ordinary variable
condenser,
and
ix
also suitable i
or any
other
lillf111.0
Whiell
a minutely
variable eanaedy is
required.
The Igt.6nic Mo.,' Condenser liaa atl 5 ,im
rapacity of
approximately m0004 mid. and au
exceedingly small
minim
capacity.
Screw type terminals and soldering- tags
Mingle hole fixing is provided for.
Complete with attractive Nnoli

are

provided.

cach 50

IGRANIC Vernier
•Balancing
Condenser
Regd. Design No. 7IM,7:
(Patent
applied stir.)
lists condenser ii
specially
ost ititi,i,'
tor balancing out
dilleneo ea
ii,oi'iiiatotvrir.
cods
oN hit -i,
it,
tune .1 sila It le
taneously
by
means 64 a dual
variable
eon.
denser.
It
consi.ts of two fixed
v. ,nee
which in us , should be connected to the fixed
vanes in the two meetions of the dual eowlenser. and a.
mingle movable vane wIdelt may be rotated over •the .tiSfd
van., fui. 1ml:timing the two circuits. thus bringing them
into perfect resonanre with each other.
strew type terminals and soldering tags facilitate eons
nection., alai co,zte bole ?Nina le provided tie.
.ienplete 5, it it ttt tnetivo Knob
each 56
-

IGRANIC RADIO DEVICES include:
Honeycomb Duolateral Coils, Variable Condensers, Fixed Condensers, Filament
Rheostats, In terva lye Transformers, Variable Grid-leaks, Variometers, Vario -couplers,
Coil Flolders, Potentiometers. Combined Instrtunents, Vernier Tuning Devices, AntiMicrophonic Valve Holders, Stand-Off Insulators, Switches, Knobs & Dials, etc., etc.
IGRANIC

Honeycomb Duolateral

Coils

(De rarest Pat. No, 1.11314.)
The fineet material is ased in the manufacture of these
and each coil is carefully tested en actual signals iiefurn
ilig dent ont. They are Mt& in nineteen different sizes
providing a wave-lenwh Range 64 approximately 100 -troitito
metres, each size it.-,vi is a definite wavedength range dependent upon the capacity of the condenser used in a..oeiation
with it.
Prices from .6./5 to 17/6, »....otio.6 to size.

Also the Igranic Supersonic-Heterodyne Receiver Outfit.
gua ranter.

IGRANIC

Write for List U157.

ELECTRIC

Al/ carry the IGRANIC

Co.,

Ltd.,

Exclusive Manufacturing Licensees of PA CENT Radio Essentials,

149, Queen Victoria Street, London.
Works: BEDFORD.
Bolache8: BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, LEEDS, MANCHESTER, NEWCASTLE.
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PRICE,

complete and ready
for use.
D.C. Unit £.110 0
A.C. Unit
SO 0 0
Royalty on A C
Unit 12/6
extra

supreme
Burndept

'Unit for D.C. or A.C. Mains
(from 100 -250

Volts)

If your H.T. battery
or

accumulator

constant
trouble

source

is

a
of

to you, then

write to us.

and why you should buy it.

zbc Intborabio mains zinit

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 smoothness and constancy of
supply the volume and tone from your set must be

ElY

SIR CHARLES HIGHAM

improved.

Absolutely

safe

—

Money refunded tl

Burndept Wireless Ltd. asked
W HEN
me to advertise their sets, Isaid "Send

fully

you are not

guaranteed.

satisliPd.

Zuborabío Co.,
Tudor

one to my home to try." They did. To
say Iwas surprised is putting it mildly.
I never even thought such perfect
reception possible.
Ihave 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 aBurndept, you know that
all Isay 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 aBurndept, too, and he bears
out all Isay. Ask your dealer. I am
satisfied with his answer, as you will be
with aBurndept set. There is aBurndept
Set at the price you want to pay. Buy
Burndept Valves, they are also guaranteed.

Works,

Park

Royal,

N.W.10.

Wembley 41.

'Phone:

111111111111111111111111111111111111111111111111111111111111111111111 11
11111111111111111

.4 New 9ixed Condenser

Sangarn.o
'Heat proof

Accurate:

Fixed condensers are important units in a radio receiver ard
should be careful' , chosen for sust lined accuracy. A poorly
ma -le fixed condenser varies with every t•-mperature and
humidity change, and directly affects the efficient working
of your set.
Sangamo Fixed Condensers are guaranteed to be accurate
under all conditions Neither thd intense heat of soldering or
the rain-soaked atmosphere will 'impair the accuracy of these
condensers. M de o, smooth brown bakelite in a:1 standard
sizes and supplied with or without grid leak clips. Ask to see
one at your u,ual supplier.

S

e

TRADE INQUIRIES INVITED.
SANC4410.
4ccurate
(

C.F.H.2
A2

ei
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THE BRITISH SANGAMO Co., Ltd.,
Ponders End, Middlesex.
will elISIIIC

prompt attention.
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FAMILY

Zifiiiiritro

There is a decided
affinity, a quite definite
tinh between each Ediswan
Receiving
valve and
Ediswan Power valve.
The Receiving valves ale
supplied either H.F. or
L.F. and the best Power
valve to use is shown
in the ¡
aile opposite.

They always get on we-II together.
It's
like that in every large family.
Always
two that will work—or play—better with
one ano her than with anybody else.
Every Ediswan valve has its family affinity.
gives good
The Valves to use.
Eervice in any
Actumulator or
Receiving.
Battery va t,.
conditions — the
AR
PV5
best service
6
ARDE
2
PV6
when it is emAR•06
PV8
3
ployed with its
With these groups and Ediswan H.T. and
"
LT. Accun;ulators thc ideal is attained.
POIL'er.

THE EDISON SWAN ELECTRIC CO Ltd.,
•123-5, Queen Victoria Street, London, E.C.4.
\
k s,

LrULLiriI

1SW

VZ_A.
Ediswan
Valves
are
entirely
British
made.
612- 96
Advertisements for "The Wireless World ''

ar
e

only accepted tram firms we bélii,ve to be Lhrough1v reliable.
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WINDING

The illustration shows aGambrell C Coil with side cheek removed.
Note the air-space which in coils for higher frequencies is considerably increased. This exceptional air-spacing which is carried out
between turns as well as layers means
111A YIMUM
GAMBRELL
COILS.
Size

Price

al2

5/9
5/9
5!9
6/..
6/-,
6/9
81.

a
A
BI
B
C
D

Size

Piice

18
25
30
40
50
75
109

El
E
F
G
H
I
J

89
96
10 3
12 14 16 19 -

Nearest Size
in
Ordinary Coils.

150
200
300
500
750
1,000
1,503
-

Gambrell Coils and the
Transadapta mean 39° 0
better H.F. Amplification.

"The Sign of
Write for particulars.

GAMBRELL BROS. LIMITED,

WirleieSS
COUPON
ateez--- World
for
"HIDDEN ADVT." COMPETITION
Clue
No.

GAMBRELL
COILS.

Nearest Sire
in
Ordinary Coils.

ARE YOU INTERESTED in Wavemetera,
H.F. or L.F. Amplification. Special Tapped
Coils or other apparatus? If so, kindly
forward your inquiries.

'Ibis coupon is available until Monday

EFFICIENCY.

10 a.m., Jan. 25th, 1926

Name of Advertiser.

Efficiency."

76, Victoria Street, London, S.W.1.

NEW LAIVIPLUGH
STRAIGHT
LINE

LOW
LOSS

CONDENSER
11I1,005 MF.
10/6
•0003 MF.
10/.
.6002 MP'.

Page

1

2
3
4

6
enter the above

solution

subject

to

the

TYPE
C.A. 1.

published

rules.

Produced
In
response
to
numerous
requests for a cheaper condenser havine
the same
electrical
qualities
as
the
De Luxe model.

Name

(Meow at Ur rumiril.

If

A ddress..

dealer cannot supply
Send for list.

we

MittrotItliero
Farads.

can.

S. A. LAMPLUGH, Ltd., King's Road, Tyseley, BIRMINGHAM.

20/1/26
A4

your

WHb
LA3IFLUGH
Grip•dial:
Minimum
capacity

Mention of " The

Wireless World,'!- when writing

to advertisers, will ensine pi oipt

Ilention.
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Do you burn
Mone9?
Y

OU DO—every time you inadvertent! ),
try to put a valvc into its holder the
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 permanent safeguard against
a sudden rush of H.T. current.
The Dubrescon is not a fuse, but apermanent ydye protector, and it only co ts 6/-.
It daes not interfere in any way with the
passage of the H.F. currents.
Buy one to-day and make sure!
The Dubilier Condelser Co. '1925) Ltd.
also manufacture Fixed Mkt Condense-s,
Variable Air Co 'denser, Anod •Re istanc •s,
Grid Le ,ks, the Ducon Aerial Adaptor, th.?
Mansbr:dge Variometer and the Minicap
Switch.
The Company are also sole concessionaires for the Products of the Mansbridge Condenser Coy ,Ltd.

Specify Dubilier

Thc Dubtlier Dubrescon
Valve Protector,
6/-

‘3 {3 I
L
REC.'S'', 9(N

, AAOE

D

UBILI ER
CONDENSER CO (1925) LTD

ADVERTISEMENT OF THE VUBILIER CONDENSER CO. (ISM LTD.. RUCOS WORKS, VICTORIA ROAD. NORTH ACTON, W.3.

II

'TELEPHONE

CHISWICK 22414-3.
158
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THE

GENUINE

The

EXPERIMENTER'

Radio

EXPERIMENTER'S

Handbook
in

THE RADIO
EXPER1MENTEKS

two

Volumes

By Philip R. Course)', B. Sc., F.Inst. P.
The true pleasure of the genuine wireless experimenter is found in designing and building a set
which will fulfil his own particular requirements.
These two volumes furnish all the information
necessary: they explain 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.

PO'

'rHE ss
PR.Lh

HANDBOOK

Price 3!6 net, per volume.

BY PHILIP R. COURSEY

Part One deals with the
General Principles underlying
the design of radio receiving
equipment.

3/6

Pate« 03

THE WIRELESS
PR.ESS •LTD

.2 te
HENRIETTA 5191E3
LO,CION.

By post, 3/10 each.

Part Two is devoted to data
and
actual
quantitative
design.

Obtainable from the Publishers of "The Wireless World."

C 2

net

SONS I,TO., Dorsel House, Tudor Street, London, E.C.4

each
volume.

BOOKS

pERWEI4Te
SS
newto• •

The Journal of Radio Research and Progress
"EXPERIMENTAL WIRELESS" is a monthly
publication devoted to the interests of all keen
radio enthusiasts, advanced amateur workers
and experimenters, and professional wireless
engineers.
It contains authoritative technical
and scientific information relating to every
aspect of wireless experiment and research.
The following articles in the JANUARY ISSUE
to readers of " The Wireless World":

will appeal

"The Performance of Amplifiers,"
by H. A. Thomas, M.Sc.
"Experimental Radio Station G2DX,"
by W. K. Alford.
"Short Waves for Long Ranges,"
by Capt. W. G. H. Miles, R.M.
" Rectifiers for High Tension Supply,"
by I?. Mtnes, B.Sc.

Monthly Is. :Post Free Is. 3d.: Subscription, 15s. per ann.
‘...us,

Publishers :I
LIFFE & 80528 LTD., Dorset Douse. Tudor Street. Loudon,

BY

J. A. Fleming

M.A., D.Sc., F.R.S., M.I.E.E.,
published from the offices
"The IVireless World"

of
"

Dr. Fleming's name is known all oser 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 ln a singularly clear and
attractive style.
Electrons, Electric Waves and Wireless
Telephony. A brilliantly written treatise on the
elemen'ary prin iples of wireless telephony presented in a11011Whnical manner.
Pli e 716 net.
Post free 8;-.

The Thermionic Valve & its Development
in Radio—Telegraphy and Telephony.
A valuable book for all enthusiastic amateurs.
Price 15/— net.
Post free 13;9.

The Wireless Telegraphist's Pocket Book
of Notes, Formulœ and Calculations.
Price 9/— net.

Post free 9/5.

Fifty Years of Electricity: the Memories
of an Electrical Engineer. A comprehensive
review of the chief triumphs of electricity during the last
half century.
Price

30/- net.

Post free 30/9.

Obtainable from all leading booksellers or
front the publishers:
ILIFFE & SONS LIMITED
Dorset House, Tudor Street
LONDON,

E•C.4

direct

W.W.

W.W.2

A6
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94e S
UPREME Detector

ctification
Designed specially for master detection. Gives you strong signals
and helps weak long distance
reception.

Mullard Double
White Ring Valves
Type D.3 for 2-volt accumulator
-

14/-

Type D.06 for 2 or 3 dry cells
or 4-volt accumulator
-

16/6

GET ONE FROM YOUR DEALER.

-II
Átim...
‘Ce
-4111
e«

ullard.
THE •MASTER.- VALVE

ADVT.—THE MULLARD WIRELESS SERVICE CO., LTD., BALHAM, LONDON, S.W.12.

4
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e te
Points of Superiority!
High insulation between primary
and secondary preeents leakage and
ensures maximum amplification.

Primary of high inductance provides
even amplification oter the main
range of audio-frequenries.

The whole is contained in adrawn
metal case, providing adequate
shielding.

Connections conveniently made to
slotted terminais,

rundess!

Anew GEC0PHONE Transformer of
outstanding merifs and efficiency

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 cf perfect design.
It is
already acknowledged the supreme radio transformer
trustworthy, super(fficient and absolutely distortionless !
Ratio 4to 1. Cat. No. B.C. 725. Recommended for use with low impedance valves,
such as OSRAM types D.E.4, e)C
D.E.5, or D.E.6.
PRICE GI,Y1 »

Ratio 2to I. Cat. No. B.C. 720. Recomn.ended for use wi hgeneral purpose valves,
amis as OSRAM types R..
D.E.R., D.E.3. etc.
PRICE'6
79

>

,.Low

Frequency,ir,g

nle e
qSFORN e.
Your wireless dealer sells it!

Ados. of Tie General
A8

Electric Co.. Ltd., Manet

Mention of " The

Home, Kingsway, London, W.C.2.

Wircless World/' when writino
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advertisers, will ensure I) rombt 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 headphones. Much greater volume will be obtained by
building agood horn.

Teenas
acm

BUILD YOUR OWN HORN: ,W he

instructions how to put it together. Add this horn to the LISSLNOLA and you will have a
senior model loud speaker, which will compare with the best Li performance.

BEFORE BUYING, MAKE THIS TEST: ask
u)

to your nearest dealer—
him to put on tne best
loud speaker in his stock—put the same horn ou the LISSENOLA—keep the input voltage
the sonic, no matter how high—
AND SEE IF YOU CAN NOTICE ANY DIFFERENCE

LISSENOLA

(Patent Pendin;)

PRICE

12

a

ta/u only

(If with LlaSe:bi REED, 146)
the LISSEN REED (Patent Pendinz) separately for 1/.. D adapts
the LISSENOLA to carrg any cone or any otter similar diaphragm
mor king, on the reed principle. Takes only amoment to fit.

You can buy

The LISSENOLA fits the Tone arm of any Gramophone, too.

Your dealer will be glad to deinon ,trate.
If he is out of stock send postal order direct. for
13/6, or 1418 if the LISsEN REED is required.

LISSEN

LIMITED

LISSENIUM

WORKS,

21-2.5, FRIARS LANE, RICHMOND, SURREY.
'Phone: Richnsond 2285 (4 lines).

'Grams: "LiSSellitiett, Phone, London."

Build your own Loud Speaker
llention of

The

Wireless

World," when writing

to advertisers, will ensure

prompt

alten•ion.
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As many of the circuits and apparatus described in these pages are covered by patents, readers are advised, before making use of them, to satisfy themselves that they
would not be infrutging patents.
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TECHNICAL SENSATIONS.

I

IMES have changed," and wirel ess i
s no l
onger
T
is
fortunate that the genera l publi c has by now
the wonderful mystery to the general public
learned to accept only with ,a fair degree of caution
which it was a year or so ago. To-day there is scarcely
technical wireless news of a startling character -which is
anyone who has not a friend or two taking a practical
all too often served out by certain sections of the daily
interest in the theoretical side of
Press.
From time to time there
the subject. Our experience shows
is a 'dearth of general news,
that a very large proportion of
which coMpels . recourse to other
CONTENTS.
those who purchase wireless sets
PAGE
possible sources of intelligence to
complete clo so only after consultEDITORIAL VIEWS
...
75
supply the requirements of the
ing their technical friends, and as
MODIFIED NEUTRODYNE
...
76
newspaper, and wireless, it seems,
By F. II. Baynes.
•
a result we are constantly receivis regarded as an easy .prey in
WIRELESS CIRCUITS IN THEORY AND
ing enquiries from our readers and
such
instances.
l3ut surely the
PRAC!/CE
. 82
others as to the types of sets availtime will very soon arrive when
By S. O. Pearson.
able on the market, with particuit will be necessary for the Press
l'AsT,
PRESENT AND FUTURE OF
lars as to price, etc.
For some
W IRELESS TELEPHON
...
85
to exercise a good deal more distime past we have felt that the
II INTS AND TIPS FOR NEW READERS
87
cretion in the manner in which
need existed for some up-to-date
NOTES ON RECENT SHORT W AVE
technical
wireless
matters
are
list of complete sets to be drawn
WORK
treated, because the public is
up and presented to our readers
CURRENT TONCIII
...
91
becoming too well acquainted to
in some convenient form
for
PIONEERS OF WIRELESS
93
be easily taken in.
reference.
SPEECH AMPLIFIER DESIGN ...
...
95
Perhaps one of, the most daring
By N. W. McLachlan.
With this aim in view we are
instances amongst •a number of
13nosnessT BRE V
...
99
arranging to include, in the issue
Press
misrepresentations
which
WIRELESS AND THE RAILWAY...
... 101
of Tue .117reless World for FebIni‘•e occiiired of late is the :reNEV APPARATUS
... 103
ruary loth, a list of the complete
peated statements to the "effect
RECENT I
NVENTIONS ...
.••
••• 105
sets available to-day with all essenthat crystal receivers are. shhrtly
DICTIONARY OF TECHNICAL TERMS ... 107
tial particulars necessary to ento
supersede
valve
receivers.
LETTERS TO TIIE EDITOR
109
able the reader to identify the
Everyone knows that a kindREADERS' PROBLEMS ...
...
111
type. This is an entirely new despeaker can be operated from a
parture, and we believe that it will
crystal set if the receiver is located
be found of great service, not only
very near the transmitting station,
to those who contemplate the purchase of a set, but
but even then the results are very poor.
The Press
also to those who are so frequently appealed to for
statements, however, suggest a new invention making
advice on what set to get.. After the appearance of
loud-speaker crystal reception possible almost anywhere •
this special feature, we should welcome any suggestions
in the country. The Press has probably not set out
from our readers for improvement in the method of
deliberately to deceive in order to produce sensational
presenting the information in order that such .suggestions
" copy," but the responsibility for publishing such informay be considered when the time arrives for this feature
mation without full investigation is just as great and must
to be repeated.
inlhe long run be very damaging to the offenders.
I0
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Tuned Five.Valve H.F. Amplifier with Three
Controls.

A

MATEUR activity at the pre .
sent time is showing
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 amplification, and the concentration of effort to
produce long-range receivers by improved H.F. amplifying systems has been responsible for the innovation of
multi-stage H.F. amplifiers incorporating stabilising
devices to control self-oscillation.
Range with a Neutrodyne.

lower scale settings of the tuning condensers, while the
manipulation of the four tuning dials almost rendered it
impossible to search for a given station without the aid
of awavemeter. .The open scale provided by 36o° tuning
dials solved, to some extent, the tuning difficulty, for the
discrepancies in the settings of the three intermediate
dials were more obvious, yet it was considered advisable to
endeavour to limit the tuning controls, including the aerial
circuit tuning, to three.

The neutrodyne method of stabilising has greatly contributed towards the present popularity of the H.F. set,
though it cannot be said that a two-stage neutrodyne 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 receiving aerial is small and in ascreened position, as is so often
Damped Intermediate Stages.
the case. It is safe to say that there are very few sets
It waslhought that two resistance-coupled stages introin which the neutrodyne method of stabilising is employed
duced between the first and second and second and third
which are not invariably operated in an oscillating convalves might produce a -useful increase in the degree of
dition. Some degree of self-oscillation is often deliberately stimulated in the plate circuit of the detector valve •amplification, but it was found that a resistance-coupled
stage in front of the second valve, a position where its
or, one of the amplifying stages, bringing about an
effect on the amplification obtainable with the set should
improvement in range and selectivity together with
be most marked, produced only a very doubtful increase
manipulating difficulties, the loss of accurate calibration,
and not sufficient to warrant the use of the additional valve
and the usual distortion attendant upon an oscillating set.
and apparatus.
It is to overcome these difficulties that the writer was
The design thus turned to one in which condenser-tuned
induced to consider providing two additional H.F. ampliamplifying circuits were interposed between the existing
fying stages to the usual two-stage neutrodyne. The first
obvious step was to experiment with the addition of a stages, the tuning condensers being operated simultaneously with those controlling the neutrodyned circuits.
third H.F. stage similar in arrangement to those already
Some degree of flatness of tuning was, of course, essential
in the set, and it was found that this definitely had the
effect of increasing the range of reception obtainable on a to cover the discrepancies bound to exist in the tuning
of these additional stages, with their condensers propelled
small indoor aerial, but the control of self-oscillation leby means of pinions meshed wi:h the condensers of the
came unquestionably difficult, particularly towards the
26
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PANEL DRILLING DETAILS. A, I/8in.; B, 1/Sin., and countersunk. C, 532in.; D, 51321n., and recessed with 1,4in. drill ;E, 5/16in.;
F, 3/Sin.
The panel measures 24an. x Sin. x
and is rubbed down with fine carborundum cloth and pumice powder to produce a horizontal «rate,' line finish.
The templates, which are suppited with the components, show the location of the securing
holes. There are no tapped boles.
The terminal strip, which is not shown in detail, may be substituted by a fi. e-uire 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 neittrodyne method being
found quite impracticable, in this instance, as the circuits
thus sharply tuned could not be brought sufficiently in
step. Both the tendency to self-oscillate and the sharpness of tuning increase as the tuning capacity decreases,
and consequently a resistance of suitable value, determined experimentally, is connected in shunt across each
of the two additional stages, producing both stability by
preventing self-oscillation and the required degree of
flatness without appreciably cutting down the amplifictttion.
Interlocked Tuning and Damping Controls.

the design given here difficult construction must
necessarily be avoided, yet the reader with instrumentmaking facilities can not only render the tuning of the
additional stages automatic, but can interlock the
In

stabilising resistance so that its -value decreases as the
capacity of the condensers increases. Maximum amplification is thus obtainable at all tuning adjustments, and
the tendency to oscillate is controlled without undue damping in any position, the extra stages introducing no additional adjustments.
For simplicity of construction,
however, the resistances are set up on the front panel.
Stabilising by Damping Alternate Stages.

An examination of the circuit will reveal that the damping of alternate stages of a tuned H.F. amplifier will
prevent self-oscillation apart from stabilising by neetro- -dyning, and this can be tested by setting the neutrodyning
condensers at zero, but it will be observed that the stabilising shunt resistances must be adjusted to produce a
greater load on the circuits when the neutrodyning condensers are not correctly adjusted. The shunt required
on alternate circuits to permit of the omission of the

FRONT VIEW OF THE RECEIVER. The securing holes for two of the tuning condensers, here shown white, are recessed so that the
heads of the screws may be covered with black tilling or plugged with pieces of 1/41n. ebonite rod, and rubbed down snhoth.
The
heads of all other screws may be treated with steel bronzing solution or camera black.
14
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transferring the dimensions.
It is advisable to check
them over carefully with dividers, while the spacing
between the centres of the intermeshing condensers must
be set out with extreme accuracy. The precaution of
attaching the dialless condensers by a single screw, first,
may save inaccurately meshing the pinions, though the

Modffied Nentrodyne.—
neutrodyne condensers is altogether too heavy to prevent
a satisfactory degree of amplification being obtained, yet
the shunt resistances certainly have the effect, by increasing the load on the circuits as the capacity is reduced,
of overcoming any shortcomings in the performance of

•
1

2e

e

e

r--

rheostats.

—0

THE BASEBOARD.
The slots in the baseboard should
be sufficiently deep to permit of the removal of the filament
Leading dimensions are given showing the layout of the components.

condensers can, of course, be relied upon to be so accurate in dimensions that the centres can he set out according to the spacing shown. The spindles of C2 and C,
are easily removed by taking off the terminals and nuts
Constructed as a Three-valve Set First.
and sliding.off the plates, though it is advisable not to
unmesh the Bakelite pinions while doing this.
The reader who has never previously built a set with
To permit of the rheostats being removed from the
two high-frequency stages is recommended to proceed
panel, portions of the baseboard are cut away.
The
with the construction, omitting V, and V„ the transvalve holders are supported upon a strip of wood which
formers T, and T„ the condensers C, and C„ and the
lifts the wiring from the baseboard and, in conjunction
two stabilising resistances R, and R„ so that the set is
with another strip of in. square section, gives support to
the orthodox two-stage neutrodyne with valve detector.
the
transformers.
The circuit changes are obvious, for with the apparatus
A sheet of tin plate is attached to the base, which may
of the two damped stages omitted the grid terminal of
form part of a screening
V, picks up the lead shown
box completely enveloping
connected to the grid of V i,
both
valves
and
transand the grid of V, is joined
formers, though this can
to the lead shown connected
be added, if thought desirto the grid of V,.
After
able, after the set has been
experience has been gained
brought
into
operation.
in the operation of this set,
Screening of the condensers
the two additional stages
is scarcely thought necesmay be added.
To save
sary, and in the case of the
trouble later, it is advisable
two pairs of condensers the
to drill the front panel
plates which approach each
exactly as 'shown in the
other are at equal oscillation
drawing.
The two sets of
potential.
three holes for attaching the
The Transformers.
condensers C2 and C, may
The
aerial circuit transwith advantage be counterformer has a ceintre windbored well below the surface
ing of -18 turns, and, on
of the panel, so that by
either side of it, allowcovering them with .black
ing a space of hin., are
wax the panel is not distwo sections each of 30
figured by a number of
turns connected in series.
screw-heads.
THE TUNING CONDENSERS. The pinions are interlocked and
Wires are terminated by
Templates are supplied
care must be taken to accurately set out the spacing between
the condensers so that the pinions will mesh smoothly. Ordinary
passing in and out of small
with the condensers, and
soldering tags are used to secure the blocking condenser to the
holes.
telephone terminals.
great care must be taken in

the neutrodyned stages by which they sometimes break
into oscillation, thereby requiring adjustment of the
balancing condensers.

A
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Modified Neutzodyne.—
turn as that which terminates on the tags at the end of
The intervalve coupling transformer T, has a primary
the former.
winding of ro turns,*and a secondary of 6o, with a space
The number of turns and the winding space occupied
of one turn between them. The beginning and finishing
by the coils of the intermediate transformers must be
ends of the entire winding terminate on tags held down
identical. Plug-in pieces are used to attach T, and T4,
by 6B.A. screws and back nuts,
whilst T, and T, are screwed down
while the finishing end of the primary
to the wooden strips with ¡in. ebonite
and the beginning end of the
spacers.
T, is bolted to two ¡in.
secondary pass out from the inside of
wood or ebonite pieces, which are in
the former on the side opposite to
turn held down by four screws to the
which the terminating tags are fixed.
wooden strips.
The wiring up is
The primary is set up towards the
comparatively easy, though the leads
back of the instrument to facilitate
must be kept away from the windwiring, the two leads from the inside
ings of the transformers, and in
being taken directly to the terminals
many instances are run by the shortest
of the blocking condenser.
path, using No. 16 " Glazite " above
T, differs inasmuch as the end of
the baseboard, and No. 20 india the primary and beginning of the
rubber covered %yin.: for the battery'
secondary come away from the outleads underneath.
side of the former after being passed
Testing Out and Operating.
through holes at aposition where they
connect by short leads to the bloc-king
Fiir stable working and in an
condenser.
The tapping point for
amplifier such as this, in which
TUNING
The formers .
are 211n.
in length and diameter.
The primary
connecting to the neutrodyne condamping by means of shunt reconsists of l0 turns, and leaving a space
denser is made by levering up the
of one turn to ensure good insulation
sistances is introduced, the use of
between
primary and
secondary, the
tenth turn from the commencement of
general purpose valves is recomsecondary is wound on in the same
direction and consists of 60 turns.
(A)
the secondary, and, after slipping a
mended, working with a negative
and (B) are the ends of the primary, (C)
piece of empire cloth underneath it,
and (D) the secondary, (E) the staailising
grid bias and moderate H.T. battery
tap on the 10th secondary turn and (F)
soldering on a small piece of wire or
potential. The set is now in use with
the detector valve tap at the 40th.
copper foil.
This transformer is
D.E.5 type valves both in the H.F.
set up with primary end towards V,.
and detector stages, leaky grid condenser rectification
The transformer T.„ which stands upright, has its
being adopted.
primary and secondary blocking condenser connections
It is advisable even when using telephone receivers
taken through on the outside of the former and on the
for these preliminary tegts to connect in circuit a single
opposite side to the tags carrying the beginning of the
stage L. F. amplifier so that changes in the performance
primary and the end of the secondary.
of the set can be easily observed. One
stage should
T, resembles T1, excepting that tapping points are
in fact always be used with this set, for the elaborate
made at the tenth and fortieth turns, regarding the sixtieth
radio frequency amplifying equipment is not warranted

INTERIOR VIEW. This illustration will serve as a good
guide as to the general layout and
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Ebonite panel, 21in.x8in.x¡in., adjueted to fit cabinet.
Polished mahogany cabinet, 21in.m8in.xnia. deep type (Compton Elertrieal and Radio Supplies, Ltd., 63, Old -Compton Street, London, W.1).
18in. Ebonite tube, 21in. external diameter, ),in. nail thinness.
5 Athol milts holders (Athol Engineering Cu., Cornet Street, Higher
Broughton, Manchester).
4 Fixed capacity condensers, 0.01 mfd. (Babilier type (720 or Paragon).
1 Fixed capacity condenser, 0.)4102 in fil.
1 Aerial tuning condenser, 0.0005 in/d.
lIntermcdiate tuning condensers 0.00035
Remate,. type (R. A.
Rothermel, 24.26, Maddox Stred, London, tr. ).Filament rheostat, 8 ohms.
1 Filament rheostat. 2 ohms.
2 Stabilising conden,ers, Beanie type 2,231/17.
2 lligh resistanre potentiometers, lyrunie typo 2,233/1.
jib. No. 26 D.C.C. wire.

if the user does not first avail himself of the range increasing properties of a low-frequency amplifier.
'I'he set
should normally be followed by a two-stage power
amplifier fitted with a switch for cutting out one of the
valves.
When testing out as a complete five-valve set each
amplifying stage should be successively brought into
operation and its correct performance verified. •For this

I

'Si

2 Paekels No. 16 Glazite connecting wire.
Baseboard, 24in.xaïin.xlin., planed mahogany (Hobbies, Ltd.).
mt. soft wood or mahogany, lin.x;in., for battening the baseboard.
Ebonite, for terminal strip, 13in. x1in. x4in.
4 Small flash lamp cells for making up grid battery.
1 (;cid leak, 2 megohms.
I pair east aluminium angle brackets, 21in. (A. J. Dew 5: Co., 33-34,
Rath bone Marc, Oxford Street, W.1).
Stripe of
mn. planed mahogany Ii.)
wide; (ii.) 20ite.x1),in.
wide, for raire holder and coil platforms.
4 Bakelite covered terminals, aerial, earth, 2dionell -I-, and phones —
(Belling .1: Lee, Ltd. Queensway Works, Ponders End, Middl es ex).
5 Nickel plated terminais, L.T.+, L.T—,
¡IT.— (Bolling
4.; Lee).
1 Telephone condenser, il.001 mfd. iMetrorieks Supplies, Ltd., 1, Central
Buildings, Westminster. London, ,1.;.11 ..).

the linger nail. The testing process is continued, insert'.
ing the third and fourth valves.
It is worth while unsoldering the grid leads from transformers T2 and T„ removing V, and V2,and connecting
the grids of V, and V, to the grid sockets of V, and V,.
The set can thus be tested as a straight two-stage neutro.
dyne.
The success of the set depends entirely upon
getting the interlocked stages fail ly well in step.

THE FINISHED AMPLIFIER.
The tin plate which cosers the base forms part of a screening case which may be fitted should It be
considered necessary after the set has been completed. It Is omitted here as it la somewhat difficult to construct.

purpose the lead from T, to the grid condenser and leak
should be detached and extended to reach the grid socket
of V„ and with the detector valve only inserted signals
received from the local station. The first valve is then
inserted and signals tuned in on the left and centre dials
and with the detector tap in the socket of Vo. With the
shunt resistance at minimum position the circuit should
be made to oscillate by adjusting the H.T. potential
(normally 6o to 8o volts) and the performance of the
shunt resistance can then be tested. The second valve is
next introduced, and should it be observed that maximum
signal strength is obtainable at two positions a few
degrees apart on the second dial it may be concluded that
the two stages are not tuning together, and remembering
the setting of the previous test, with only one H.F. valve,
adjustment can be made to one of the intermediate transformers. The inductance of the coil requiring the larger
condenser reading can usually he sufficiently increased
by pressing the turns of the winding closer together with
9

The tuning dials are divided into oo divisions, and the
tuning range on the intermediate dials from 20 divisions
to maximum is from 250 to 550 metres, the aerial tuning
condenser reading roughly coinciding.
British and European broadcasting Atations are received
(luring the evening at every few divisions around the dial.
The local station, 2LO, some 12 miles away, occupies a
space of live divisions on th.- aerial tuning dial and about'
two to three on the intermedia ,c tuning dials when the set
is followed by a single-stage note magnifier. This is
moderately broad perhaps, and as a result " Petit
Parisien " is slightly jammed.
Interference by the
French coast stations, FFB and FFH in particular, is
bad at times near the position of maximum wavelength.
On a good outdoor aerial 6o feet in height th e se t.was
only slightly better than another fitted with two neutrodyned stages, though tests with a short indoor aerial gave
remarkable results with many of the European stations.•
A I7
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WIRELESS C:RCUITS
TheoTy ani> n.aceice.
By S. O. PEARSON,

B.Sc., A.M.I.E.E.

A

" Introduction to Wireless Theory," by N. V. Kipping
CURRENT of electricity through a circuit maniand A. D. Blumlein. 1
fests itself only by its peculiar physical effects
or properties, and these effects are utilised in
Electrical Resistance.
various ways in wireless telegraphy and telephony and
Resistance
is
that
property of an electric circuit or conother branches of electrical engineering.
ductor which opposes the flow of a steady current through
The three chief effects of a current of electricity are
it, the extent of this opposition or resistance depending
(a) the heating effect, (b) the magnetic effect, and (e) the
on the dimensions of the conductor and the material from
electrolytic effect. All three of these properties are made
which it is made, and to a small exuse of in wireless work.
tent on the temperature.
A long,
The unit of current is the ampere,
The first instalments of this series of
thin conductor offers more resistance
and is based upon the electrolytic
articles will deal with the principles of
to the passage of electricity through
effect of the current, i.e., on its procircuits in general. Consideratitin will
it than a short, thick one, just as in
perty of decomposing a compound in
then be given to specific receiving ci-cuit
a water-pipe system a long pipe of
solution or in the liquid state into its
arrangements, and it will be shown how,
small gauge offers more opposition
constituent elements. The ampere is
by siliple means, the electrical constants
(in the form of friction) to the flow
legally defined as that steady current
of each part of the circuit may be calcuof water than a short pipe of large
which will deposit o.00r 558 gram of
lated with a view to obtaining maximum
bore. The electrical resistance of a
silver per second on a platinum
efficiency.
conductor is directly proportional to
cathode immersed in a 55 per cent.
the length of the conductor, and
solution of. silver nitrate, the anode
inversely proportional to its cross-sectional area.
being of silver.
The resistance of a conductor, or a given material, r
A current of electricity must be considered as a flow
centimetre long and r square centimetre in cross-section,
of something through the circuit, and the current in
is called the specific resistance or resistivity of that
amperes as the quantity of electricity which passes agiven
material ;so that aconductor of the same material 1cms.
point in the circuit in one second. One ampere flowing
long and a sq. cms. in cross-sectional area would have
for one second represents a quantity of electricity of one
coulomb. The weight of an element in grams deposited
a resistance R=p— units, where p is the specific
by electrolysis by one coulomb of electricity is called the
electrochemical equivalent of that element.
Constants of

an Electric Circuit.

The flow of electricity or the current in a circuit is
governed by the electromotive force, or driving force,
available, and by the constants of the circuit itself,
namely, resistance, inductance, and capacity. All three
constants are present to some extent in every circuit, but
under certain conditions the effects of one or two of them
may be negligible compared with the effects of the other
two or the third respectively. For instance, a straight
piece of resistance wire is not without a certain amount
of inductance, hut for currents of all ordinary frequencies
the inductance has a negligible effect compared with that
of the resistance, and for a steady direct current the inductance has no effect at all on the value of the current.
This does not mean that the inductance varies according
to the nature of the current, but simply that its effects
depend on the nature of the current, the inductance itself
being a property of the circuit and aconstant quantity.
These three constants will he discussed separately, and
subsequently the combined effects of resistance, inductance, and capacity in alternating current circuits will be
considered, leading up to the theory of oscillatory circuits.
Mechanical analogies will he used wherever possible in
arder to simplify the reasoning.
The beginner is referred to a series of articles entitled
A 18

a

resistance.
The practical unit of resistance is the ohm, and is
defined legally as the resistance offered to an unvarying
current by acolumn .of mercury io6.3 cms. long of constant cross-section equal to rsquare millimetre, its temperature being o° Centigrade. The specific resistance p
is expressed in ohms per centimetre cube or in micro/mis
(millionths of an ohm) per cm. cube. Thus we have—
R= p—
/ ohms, where p is in ohms per cm. cube, 1 is
a
in cms. and a is in sq. cms.

If d is the diameter of a
d'
round wire in centimetres, then a= —
r
,so that
4

41

ohms.

In order to drive the current through the resistance of
a circuit some sort of driving force or electrical pressure
is necessary, just as in ordinary mechanics a definite
force is required to move abody against, say, a frictional
resistance. This electrical force, which is produced by
the dynamo or battery driving the current round the- circuit, is called the electromotive force and is measured
in volts. One volt is the electromotive force (E.M.F.)
required to drive a current of one ampere through a
'The Wireless World, October 21st to November 28th, 1925.
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Theory of Wireless Circuits.—
resistance of one ohm. It is found by experiment that
in a circuit of' fixed resistance the ratio of E.M.F. .or
voltage to current is constant. Using the units as defined
above we see then that we have a definite relation between
E.M.F., current and resistance, namely,
E

-=R
r

E
ohms, or I= — amperes,

where E is the E.M.F. in volts.
This is known as
Ohm's Law, and is always obeyed -by a steady current.
The laws obeyed by alternating currents are somewhat
different, and will be considered at a future date.
The difference of electrical pressure set up between
the ends of a resistance R when a current 1flows through
it is given by V= IR volts and is called the potential
difference (P.D.) and is sometimes called the potential
drop or voltage drop in the resistance. The resistance
of a conductor is the same for all values of the current
providing the temperature remains constant.
Electrical Power.

When a current of 1 amperes is driven through a conductor having a resistance of R ohms a certain amount
of electrical energy is being used up and this energy is
converted into heat in the conductor itself. The rate
at which the electrical energy is being converted into heat
is equal to the power taken by the resistance.
In
mechanics power or rate of doing work is given by the
product of driving force and rate of movement (velocity)
and similarly in the electric circuit the power is given
l'y the product of electromotive force and current.
The
electrical power is measured in watts where one watt is
the power represented by a current of one ampere flowing under apressure of one volt. Thus in acircuit where
the pressure is E volts and the current I amperes, the
power is given by
P = EI watts.
But since E = IR, by Ohm's Law, we get power =I 2R
watts, where R is the resistance in ohms.
Hence the
power is proportional to the square of the current and
to the resistance.
We see then that whenever a current flows through
a resistance heat is produced and, conversely, wherever
heat is produced by an electric current, resistance is
present in the circuit.
Once the electrical energy has
been converted into heat it is lost from the circuit, and
power lost in this way is often referred to as PR loss.
Resistance in A.C. Circuits.

When we come to consider high-frequency alternating
currents it will be seen that the resistance of a conductor
depends to acertain extent on the frequency of the current
and that the effective resistance actually increases as
the frequency is raised. But for the present we shall
deal with low-frequency alternating cutrents only, and
it is assumed that the resistance is constant for all values
of the frequency.
An alternating current is one which flows first in one
direction and "then in the opposite direction alternately
round a circuit, the time intervals for the two directions
being usually equal. The current is taken as positive
13
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when flowing one way ,
round the circuit and negative
the other way round.
The variation of the current _
through one complete set of positive and negative values
constitutes one cycle and the time of one cycle is called
a period. The frequency or periodicity is the number of,
cycles passed through in one second. Alternating electromotive forces may be defined in a similar manner.
The simplest alternating current is une which varies
according to a sine law, i.e., one which gives a sine
wave when all the instantaneous ydues are plotted as
a graph to a time base (see
Fig. t). In working out alternating current problems it is
usually assumed that the currents, E.M.F.s, etc., obey a
sine law.
It vill be seen by inspection
of a sine curve that the aver- Fig. I.—Sine wave of curage value taken over a whole rent of maximum value
number of cycles is zero,
so that obviously we cannot apply the saine definition of the unit of current as we did for the direct
current.
Actually the useful or effective .i ,alue of an
alternating current is measured in terms of the average
heating value in a fixed resistance compared with that
of a steady direct current in an equal resistance. The.
effective value of an alternating current is defined as
the value in amperes of the steady direct current which
would have the same average heating effect in a (riven
fixed resistance.
For instance, let i amperes be the
value of the alternating current at any instant, and let
Ibe the effective value. Then the power at that instant
is given by Mt watts, and by definition the average
power = I2R watts.
Thus
mean value of i
2R =PR
(mean value of OR
or

mean value of i
2= P,
from which I= ./ mean value of i2 amperes.
Thus the effective value is equal to the square root of
the mean value of the squares of all the instantaneous
values, very often called for short the root-mean-square
value or R.M.S. value. Another name commonly used
is virtual value.
Effective Value of a Sine Wave.

Consider a sine curve of current as shown in Fig. 2,
the maximum or peak value
being one ampere (curve t).
1.0
If we square all the values 0-707
of the current and plot anew
o
curve showing the relation
between the square of the
current and the time, we get
1.0
a second curve (2), the
whole of which lies above
Fig. 2.—The root-meanthe zero line.
This is the
square (R.1%I.S.) va' ue of an
curve of i
2. It will be seen
alternating current is
by inspection that the mean
or 0202 times its maximum
value of this curve is exactly
value.
A 19
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half the maximum value of curve s, i.e., mean value
curve s, i.e., mean value of i'=o.5,
therefore
•%/rnean value of i
2=4,475-=7
, 2=0.7o7 ampere.
Thus the effective value or R.M.S. value of a sine
wave of current is —,_, or 0.707 times the maximum.
2

Phis is an extremely important relation and should he
remembered.
Conversely if I is
the R.M.S. value of a current
obeying the sine law, the maximum or peak value will be NizI.
The same rules apply to alternating voltages and magnetic fluxes.
rent

3.—Alternating Curand E.M.F. waves
in phase.

Alternating Current Circuit
Containing Resistance Only.

'Suppose that a sine wave of alternating potential
difference is applied to a fixed resistance of R ohms. I.et
e be the value of the voltage at any instant; then the
current at that instant will be i= — amperes, by Ohm's
Law. Thus we see that the current is at every instant
proportional to the voltage, so that the current curve will
be another sine curve (see Fig. 3), which passes through

'ANTI dill) 29th, r926.

its zero values at the same instants as the voltage curve,
and has its maximum positive and negative values at the
same respective instants as those of the voltage curve.
These two curves are thus exactly " in step " and are
said to be in phase.
If Ene is the maximum value reached by the voltage
the maximum value of the current is Ine=—
R
amperes
and the effective value of the current %yid be
I=0.707 Tin
0.707 E ne
E
= — amperes where E =0.707 Eue
•
is the effective value of the voltage.
From the foregoing we see that Ohm's Law may be
applied to an alternating current circuit where resistance
only is present. It will be seen later that this is not the
case if inductance or capacity is present.
It ban he shown in a similar manner that the average
power in watts is given by the product of the effective
values of voltage and current, i.e., power, P=EI watts.
This only' applies to the particular case where the current
and voltage are in phase. Where the voltage and current
are not in step the actual power is less than the product
of amperes and volts. This will be discussed more fully
in a subsequent instalment.
(To be continued.)
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HE station of Mr. R. L.
Royle, of Palmers Green,
London, N.. is well known
to listeners on the short wavebands. The receiving apparatus is
here shown in detail, as well as a
general view of the station equipment. It is to be observed that
the
lay-out is by
no
means
elaborate, yet evidently capable of
good performance.
High-tension
supply for
the
transmitter is
derived
from
the
alternating
current mains, making use of an
electrolytic rectifier.
The receiver is quite simple in
construction, and the three-coil
low-loss tuner to be seen on the
left is of interesting design, being
fitted with wooden spindles carried
between tw.o pieces of ebonite.
A

20

37

WI,.

JANUARY

20TH,

THE

1926.

‘4,0

11111111•1

WIRELESS :WORLD

ADVERTISEMENTS.

II

THE ez e
0

t.)

«H

ULLO ! What do you fellows want me for now ?"
"Come along, you young imp. Our laboratory experts
want aword with you ?"
"Shades of Geneva! They want my advice again. Still,
take the net and cage away, and I'm with you. You Brandes
people have alittle more understanding than most; you consult me with due humility. Others, without any knowledge
of what Idemand, force me to speak. I become refractory;
their instruments reproducing radio sound talk less naturally
in consequence
You know, they really ought to study me a
little more. Here I am, at the beck and call of every soul
interested in radio, from a high power station to myriads of
embryo Senatore Marconis. I recommend a study of radio
MATCHED TONE HEAD.
MON
The synchronised effort of
both receivers discovers
greatet
sensitivity
and
volume and truer tone.
Ligh t, comfortable &sturdy.

THE
TABLE-TALKER.
Material used in the construction of goose neck
horn eliminates metallic
harshness.
Adjustable.
Height 18 ins., neutral
brown finish, padded hase.

acoustics, which means the study of transforming myself, the
electrical impulse, into audible sound. I, being the electrical
energy, walk right into the receiver of Tom, Dick or Harry,
carrying the voice from the studio. To be able to talk just
as naturally as the people in that studio I must have the
correct scientific elements built into the instrument which
reproduces the sound. You chaps have been the only radio
builders to consult me to that end. I know you've worried
me for seventeen years, but I appreciate the tactful consideration which went with it. I hope you have benefited
by my advice; by what I hear of Brandes instruments, you
have. Well, lead on to tilt:* laboratory, gentlemen; I have
an appointment at 2LO after lunch."
THE BRANDOLA.
(
;rester volume with minimum current input. -Large
diaphragm ekes fulness
to
upper
and ,lower
registers. Walnut plinth,
electro •plated
fittings.

THE

AlIDIO
TRANSFORMER.
Ratio sto s. High amplification of applied voltage,
together with straight line
ampliticat ion
frequ..ncy
curve.

Brander,
Limited,
296 Regent Sr., tea.

Obtainable from any
reputable
Dealer

EXPERTS IN RADIO

ACOUSTICS SINCE 1908
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PRICE
PERFORMANCE
The

SUPERTRAN TRANSFORMER
at

CLIMBING THE GRADIENT
TO LOUD-SPEAKER LEVEL

19/6

makes a strong appeal because it puts up a
performance which is equal to that of the more
expensive transformers on the market.

the gradient board on the railway
indicates arise in ground level to be
ascended by the train, so the characteristic
curve of a valve shows its capability of
raising the power of incoming signals to
Loud-Speaker Level.

THE APPEARANCE of the Supertran is very
attractive and it looks the high-class component
it undoubtedly is.
THE GRAPH shown below is not a theoretical
curve showing what the transformer is designed
to do, but it is the actual laboratory curve recorded
upon testing a Supertran Transformer taken at
random from stock.

The "Cosmos " SHORTPATH
RED SPOT VALVE has a very steep
characteristic curve representing a plate
current of 0.9 to r milliamp per volt.

'ere Affope

In the inner circles of Wireless, the S.P.r SValves
ha ve been known and sought after for some time.
They are now available to the general public.

no Caro

SrApermao R Ouves

An

entirely new principle of construction is applied in their
manufacture, enabling the path which the alectrons travel
between the filament and the anode to bn shortened to a
nainimu:n. The shortened gap gives greater amplification.
greater output without distortion, and exetptionally good
rectification.

eor

We strongly recommend the use of the 31 to 1
ratio to follow the detector valve and the 5to 1
for power stages or following acrystal.

The Red Spot valve is the only real power valve taking as low
a filament current as o'3 amp.
It compares with other power
valves requiring 3 cells instead of one wol costing nearly
twice as much.
The Green Spot val ..e designed primarily for II.F. Detector,
or intermediate amplifying stages, gives twice the amplification
of any similar valve on the market, takes less current, and is
o% cheaper.

12/6

only

19/6
(Etch

Guaranteed
against

METRO-VICK SUPPLIES LTD.
4Central B.dgs.,Westminster, London, s.w.t

Cotunoe

UNSHROUDED

mechanical
and
electrical
breakdown

(Proprietors: Metropolitan-Vickers Electrical Co., Ltd.;

Q

D

a

S.P.18 SHORTPATH VALVES
PAY FOR THEMSELVES BY THE CURRENT THEY SAVE
A22

SHROUDED

5to 1
Or
31 to 1

All S.P.18 Valves work off a one
cell accumulator and are priced at

Z9

00

18:6
each

GLADWELL & KELL, LTD.,
258,

GRAY'S INN RD., LONDON, W.C.I.
'Phone: Museum 7367-7368
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Mention of '' The Wireless World," when writing to advertisers, will ensure
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attention.
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PAST, P ESENT AND FU

-RE

of Wàirelless Teilephony.
At ameeting of the Institution of Electrical Engineers in London on Thursday, January 7th,
Capt. P. P. Eckersley, Chief Engineer of the B.B.C., gave alecture on this subject and kept an unusually crowded audience both intensely interested and considerably amused for the space of
over an hour.

A

FTER expressing the strong opinion that wi re l
ess
telephony will play only a secondary part in
means of communication and that its great future
lies in wireless broadcast, Capt. Eckersley remarked on
the fact that in the United States the sales of wireless
apparatus last year totalled $500,000,000.
The early part of the lecture was taken up with an
explanation in popular terms of the general principles of
how broadcast telephony is achieved, and discussing the
attempts now being made to overcome distortion difficulties, Capt. Eckersley stated that for the most part these
arc based upon brute force and ignorance.
The attempt to solve the
problem in terms of higher power
and longer wavelengths, as in the
case of the Rugby station, was being
watched with considerable interest,
and he expressed the view that longdistance wireless telephony will never
enter its wider field of development
until a solution of the distortion
difficulty had been found.
Duplex Telephony.

If the fullést use was to be made
wireless telephony, it must link up
with* land lines, where it would
not pay, or be possible, to lay
a cable. This was actually done
by Capt. Round between the East
Coast and the coast of Holland, and
enabled a man in his London office to
speak with Holland. A similar experiment was carried out by Franklin
in 1921 or 1922 on 15 metres
between Hendon and Birmingham ;
and it had been shown to be perCapt. P. P.
fectly feasible to work such asystem.
Indeed, he wondered why duplex wireless stations had
not been used to a greater extent all over the world to
link up scattered points.
Dealing with the general position of wireless broadcasting, Capt. Eckersley said that those responsible for the
present system had started full of hope and ideas, but
very little money, and had built up z
tsystem which had
served as a model to the world. Nearly every other
European station had adopted a system something like
our own. He then related the gradual changes in policy
which had come about since the B.B.C. started with its
original idea of 8 stations to serve Great Britain; but
when it was discovered how so per cent, of the crystal
users were not being served, .an extension was made by the
installation of local stations, and finally how by the
of

erection of Daventry, the largest high-power station in
the world, it had been hoped to make the whole of the
country a crystal area and, at the same time, to give
alternative programmes. Even this, however, had not
been found to be acomplete solution because of the international situation which must be considered in relation
to any national system. At the present time a station in
Rome might seriously interfere with a transmission in
London, and the general results had been that the multistation idea would have to be abandoned in favour of the
fewer station idea. Owing to the various uses made of
wireless outside broadcasting, it was
essential to get an international solution. At the present time there were
some 250 stations working, or in contemplation, in Western Europe, and
if these were to be able to work
unhindered, it would be necessary to
make one station do the work of five.
Interference Problems.

Difficulties .
in doing this, however, had been encountered, and
in order to avoid the shutting down
of stations and the building of new
high-power stations, the suggestion
had been put forward that certain
selected important stations should be
given an exclusive wavelen;th, whilst'
the other stations should be asked to
work in groups on the same wavelength so that the limited number of
wavelengths would go round.
In
order to test the possibilities of interference from two stations working on
the same wavelength, he had arranged
recently for Bournemouth to work on
Eckersley.
the same wavelength as 2LO, and
riding in a motor car away from Bournemouth towards
London, it was found that at five miles there was no interference and one would not know that London was working. At a distance of ro miles a faint background of
mush could be detected; and at 15 miles there was definite
I.ondon interference. Thus it was established that two
stations in different parts of the country working on the
same wavelength would only have local significance, and
only in their crystal areas would the local programmes be
received.
Speaking of the difficulties of transmitting,. Capt.
Eckersley said that the problem concerning the B.B.C.,
whilst extraordinarily simple in essence, was amazingly
difficult to achieve, because the aim was to transmit, from
frequencies of about so up to about to,000 cycles with
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why we have not reached the soo,000,000-dollar mark in
Past, Present and Future of Wireless Teleptiony.—
wireless apparatus sales in this country might be that
equal clearness -at the receiving end. The difficulty was
Capt. Eckersley's crystal attitude had made it possible
the lack of methods which render sound a measurable
for everybody to make their own crystal set for half a
quantity, and although there were the advocates of the
crown! He disagreed with Capt. Eckersley that wireless
pressure method of testing and the audibility method, he
telephony will only be useful for broadcast work, and
believed eventually we should arrive at something between
incidentally remarked that he considers broadcasting a
the two. For the moment the broadcast engineers were
nuisance. He predicted the day when probably wireless
compelled to proceed on hit and miss methods.
Finally,
telegraphy would be banned internationally and wireless
Capt. Eckersley discussed the question of transformer
design, and showed how improvements have been effected, telephony would take its place, and finally disagreed with
Capt. Eckersley's implication that all reception and all
in the type of transformer now being used for simulloud-speakers are bad.
taneous broadcast work. The curve obtained was shown
M R. D. KINGSBURY suggested that the arrangement
to approximate very closely to a straight line, and Capt.
Eckersley claimed that there is little difference between a shown by Capt. Eckersley of the choke in the anode
circuit and the condenser in series with the transformer
properly designed transformer and the vaunted resistancecapacity. This result, he said, had been obtained by a primary is the answer to the feathering which is noticeable in the reproduction of certain notes in the bass
little trick which consisted of using a choke in the anode
region.
circuit and a condenser in series with the transformer
M R. S. BRAENDLE referred to a form of cone loudprimary.
speaker, with which he claimed to obtain the slowest notes
Whilst paying a tribute to the advance that has been
in music with equal clarity to the higher notes of the
made in the design ,of receiving apparatus, Capt.
violin.
Eckersley rather hinted that it is at the receiving end
CAPT. ECKERSLEY, in an entertaining reply, said he
that the greatest attention still needs to be concentrated
had not claimed that broadcasting is the only field for
in order to ensure that whatever degree of accuracy and
wireless telephony, but he still believed it would be the
perfection is attained at the transmitting end should be
greatest field. Neither did he suggest that transmission
faithfully reproduced at the receiving end.
was so very much superior to reception, although it was a
The Discussion.
little discouraging to find that the efforts to produce the
best transmission were sometimes hideously ruined in the
In the course of the discussion which followed the
homes of the listeners. After remarking that statements
lecture,
in some papers that the B.B.C. is going to alter its wavePROF. C.L.FORTESCUE expressed the hope that in the
length can only be characterised as inaccurate, he referred
fairly near future it will be possible to obtain receiving
again to the problems of the broadcast engineer and
sets which are 'cheap, selective and efficient, because there
asked what the feelings of the Post Office would be if
were very few people in this country who could afford to
every telephone user was allowed to màke his own
pay £100 for abeautiful imitation of old furniture, most
receiver.
of the interior being occupied with araucous loud-speaker.
He corrected Mr. Barlbie on the question of the
M R. P.G.A.H. VOIGT recounted some of his experiB.B.C. not transmitting the lower noes, and said this
ments in endeavouring to improve loud-speakers.
is not the cose; and in reply to Mr. Kingsbury said that
MR. C. M . R. BARLBIE suggested that the B.B.C.
whilst he did not believe the circuit referred to was
should abandon its policy of not transmitting sounds of
responsible for the feathering effect mentiond, it was
low frequency, in its programmes, the reason being, he
possible that it was caused by experiments on microbelieved, because the lower notes are not picked up by
phones. If, however, the B.B.C. was not able at times
the receiving stations.
to experiment on the public, little progress would be made.
M P. E. H. SIIAUGHNESSY suggested that one reason

SURFACE

INSULATION

OF

EBONITE

PANELS.

A Useful Tip for the Home Constructor.
of giving aglossy surTHEfaceprocess
to ebonite sheets reduces the

surface insulation. This is due to the
use of tin foil, which combines chemically with the ebonite and produces a
conductive surface.
It is therefore
customary to remove this surface by
rubbing down with emery cloth.
Many, however, prefer the polished
appearance to the matt surface so produced. It is possible to effect acompromise by removing the surface film
in the. immediate vicinity of terminals,
A 24

bushes, etc., by means of the emery
disc illustrated in the diagram. A

Iw provi n

the

surface
ebonite.

Insulation

Of

short piece of brass rod is screwed at
one end and fitted with an ebonite
disc cut from lin, ebonite sheet. A
lock-nut firmly secures the disc to the
spindle.
A circular piece of emery
cloth is then fixed to the surface of
the ebonite disc by means of strong
glue, and is applied to the panel by
rotating in a hand-drill.
The diameter of the disc should be such that
the surface film is removed for a distance of approximately ¡in, round
each terminal.—H. L.H.
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A Section Devoted to the Practical Assistance of the Beginner.
THE CARBORUNDUM DETECTOR.
Mention has already been made in
these pages of some of the advantages
of the carborundum detector, more
particularly with, reference to its use
in conjunction with a valve amplifier.
The same remarks regarding its
stability apply when it is used without amplification in a simple crystal
set, and the high resistance of the
rectifying contact will reduce damping, giving consequently sharper tuning. The disadvantage of having
to use a potentiometer and dry cells
may be reduced by taking care that
the former has a fairly high resistance winding, in order that the current consumption may be reduced as
much as )ossilile.

changed, as, when the "slider " is
led down the well of the stairs, and
making contact with the centre of the
should be fairly heavily insulated.
resistance winding, the applied voltThe second aerial shown is probage is at zero, movements to either
ably the more effective arrangement
side giving apositive or negative bias.
possible when it becomes necessary to
If the second method of connection
have all the apparatus contained in
(Fig. r [b]) is adopted,, it may be
one room of normal dimensions.
It
necessary to reverse the crystal, as the
should be as long as space permits,
applied voltage will always be of the
and as high as possible, taking into
same polarity. This scheme has the
consideration the fact that the wire
advantage that only one dry cell is
should not actually touch the \
.
vallS
needed, and, due to the consequently
or
ceiling, although generally no
reduced current flow, it will have a great reduction of efficiency will be
longer life. It should be pointed out
noticed 'if it is allowed to do so,
that all carborundum crystals do not
provided that it is reasonably well
rectify in the same direction, so if
insulated. An indoor aerial cannot
adjustment of the potentiometer fails
be considered as an ornament to a
to improve reception, reversal should
room, so, from the point of view of
always be tried.
appearance, it will he as well in many
It is generally stated that sped - cases to carry the horizontal wires
mens having a blue-grey colour make
along a picture rail at either side of
the best rectifiers, but very often
pale sea-green crystals arc equally,
or even more, efficient. A steel point
may be used as a contact (a gramophone needle is convenient), but if
full advantage is to be taken of the
Ski
stability of the crystal a steel plate
is recommended, with fairly firm
pressure.
,13•1.•

(a)

0 00 0

INDOOR AERIALS.

(b)
Fig. l.—Carborundum crystal receivers.

A convenient method of connecting
the potentiometer is shown in Fig.
z (a). If this scheme of connections
is adopted, the polarity of the voltage applied to the crystal may be
16

Elaborate arrangements of wire in
spiral or zig-zag formation are often
used as indoor aerials, but it is more
than doubtful if these devices give
improved results compared with the
simple plan suggested in Fig. 2 (a
and b).
Assuming that it is possible to
erect the aerial on an upper floor,
the type shown in Fig. I (a) will
probably be convenient in many
cases.
The two horizontal wires
will be stretched along a passage or
corridor, as high up as possible, while
the wire connecting to the set may be

(b)
Fig. 2.—Indoor aerials.

the room, dispensing with the middle
wire.
If long-distance reception is desired, either of the aerials suggested
may be installed in the loft, if one is
available, bearing in mind that there
is no advantage in increasing the
number of parallel wires, unless it is
possible to space them by at least six
or eight feet. As the woodwork and
A 25
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tiles will probably be damp, more
care should be taken to keep the wire
well clear than would be necessary if
the aerial were installed in a living
room. The insulators should also be
more carefully chosen, for the sanie
reason, but where there is no risk of
leakage through dampness quite small
and inconspicuous insulators may be
used.

JANUARY 20111, 1926.

There is little need to use heavy
wire for indoor aerials ; for spans
supported by insulators,
No.
IS
S.W.G. bare wire is suitable, while
for downleads and in cases where no
extra insulation is provided, the socalled
4-millimetre
rubber-covered
low-tensi(in cal de is adequate.
The indoor aerial should only be
regarded as an indifferent substitute

for the outdoor variety, niade necessary by special circumstances, and
every effort should be made to erect
the latter when possible.
Users of
sets which radiate strongly are sometimes under the impression that by
using an indoor aerial they run no
risk of interfering with their neighbours; this is, most emphatically,
incorrect.

DISSECTED DIAGRAMS.
No.

14b.—A

Practical

Superheterodyne

with

One

Stage

of

Neutralised

H.F.

Amplification.

For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a series
of sketches, showing how the comete circuits of typical receivers are built up step by step. Last week we
showed the early stages of a superheterodyne receiver, and give below the remainder of the circuit.

o
o
o
o
o

L

1.

o

H.T.+

C.>
«MI

H.T7o

0
L.T.-

5

—broadly tuned to ti e wavelength of the input transtormer by
virtue of their inductance and self-capacity.
The last valve
operates as the second detector, a grid condenser and leak being
inserted for rectific.ttion.
Telephones (or the primary winding
of an L.F. transformer) are connected in the anode circuit of tilts
valve.

The secondary winding of the input transformer (which is
usually tuned by a fixed, semi-variab.e, or variable condenser)
is connected between grid and filament of the first intermediate
frequency amplifying valve.
Coupling between this and the
succeeding valves is by transformers—

E
N.G.

O
O

CD

g

1

G
9
o

f.'s\

e
o
O

o
o o
o
O

O

7
The complete circuit of the receiver.
To avoid complication, the valve filament circuits have been omitted.
It might be desirable,
under certain conditions, to apply different high tension voltages to some of the valves.
Separate tappings might be provided for
(1) H.F., first and second detectors; (2) oscillator; (3) intermediate-trequency amplifiers.
For the sake of simplicity these refinements are not shown.
A 2tii
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RECENT SHORT WAVE WORK.

D

.

The Development During the Past Year.

URING the past year considerable attention has
been paid to wavelengths below 50 metres by

tion during the day and breaking records in long distance
working on 38 metres at night.

. amateurs and experimenters all over the world,
and many startling long-distance communications have
been effected with surprisingly low powers.
Undoubtedly the most popular wavelength, and at the
lame tinte the most peculiar, is 45 metres, the wavelength allotted at the *beginning of the year to t.‘xperimental stations by the Post Office,
The 20-metre band has not perhaps received the attention it should have received owing to the fact that very
few stations were to be heard in that region, and reports
of individual tests were few and far between, at least in
England, during the earlier part of the year.
With the coming of the winter months foreign and
colonial amateur stations were received with strength
anil reliability around 40 metres entirely unknown on
the higher wavebands, and progress has been so rapiil
that it is now possible to effect communication with
Australia or New Zealand practically the whole of the
day.

Sever» American enthusiasts located in or near the
Philippine Islands have suce..eeded in establishing regular
and reliable contact with the West Coast of the United
States, England, South Africa, and Australia, the foremost of these being PliFIR, situated at Manilla.
Signals from this station tin 37 metres are received each
day with regularity in England whilst he is engaged
in conducting a traffic .service with the American 6th District amateurs, and working two-way with British
stations.
American Short-wave Telephony.

Amateur and commercial stations of the U.S.A. cell
be copied practically at any time during the day or night,
the most notable of the commercials being
Z, whose
test signals " ABC," etc., are well known to British
listeners.

WI

The telephony front WGY on 4r.5 metres is audible
on occasions at .7 p.m. G.M.T., and often the whole of
South Africa Enters the Field.
his lunch-hour concert may le heard on ordinary
straight-circuit two-valve receivers betueen 6 and 7 p.m.
Early morning finds New Zealand stations filling the
(;.M.T.
Canula has a pioneer of short-wave work in
log, followed quickly by Australian stations, uhich are
CIAR of Dartmouth. Nova Scotia, whose signals, so
audible at intervals until •
8 or 9 p.m.
well-known to the 90 awl 40 metre bands, are now
South Africa and India have also produced a numequally strong on 20-18 aml 15 metres, it here he is often
ber of keen experimenters
to
lie
heard
exchanging
mho reach this country on 35
signals uith the U.S.A. and
metres with exceptionally low
France.
('JAR
held
a
power transmitters.
South
regular schedule with the Africa, which was only a few
McMillan Arctic Expedition,
months ago regarded as pracluring the latter part of the
tically impossible as regards
voyage, on IS metres, and
short-wave
commtmication.
i
iimplete success. was atnow I
ioa sts at least ha 1
f a
tained through his efforts.
dozen experimental stations
Within
the
last
few
which are regularly in touch
months many countries have
with England. U.S.A., and
equipped cargo and commerthe Philippine Islands.
cial ships with short-wave
2
who has frequently
aiiparatus for experimental
reported reception of British
purposes, and in many cases
stations at his station in
amateurs havé been placed in
India,
has
been
heard
charge of the gear.
Sweden
recently
in this country.
has led the lkdd in this
whilst a Government station.
directig s
)n. and several ships
CRP, at Delhi, has ais.,
trading between that country
exchanged signals with Enganil South America have been
land :most of these results
Iiigged on 4o metres in
being obtained in the late
England.
afternoon or early evening.
British
amateurs
have
Western
Australia
has
now effected two-way conproduced a good station in
tact with most countries of
A6AG, whose signals are
the world, but have still to
audible from mid-day until
work with Japan. Already
5 p.m., the operator being a
A corner of the transmitting room at 2XAle, the experimental
a station in Tokio (IPP) has
keen experimenter, who is.
station of the General Electric Co., at Schenectady. Concerts
been heard by " G " staare relayed by this station from WGY on a wavelength of 41.5
running a broadcasting sta metres and are receised without difficulty in this country.
tions, and it is only a matter
2
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cated to British experimenters, very many stations are
Notes on Recent Short Wave Work.now working who jam one another without being aware
of time before reliable two-way communication will be
of the fact until notified by the distant station coestablished.
operating in their tests.
'
With regard to the peculiarities experienced on the 40Considerable interference is caused by Continental
metre band, it is noticed that at certain periods during
stations employing unsmoothed A.C. for plate, supply,
day and night signals from stations within a few miles
and are particularly troublesome because they are using the
of the receiver vary enormously in strength, and at
wavelengths allotted to Australians, South Africans, etc.
times become almost inaudible, although the power at the
With few exceptions British stations are now employing
transmitting 'end remains unchanged.
For instance, a
D.C. or well-rectified carriers, and only on very rare
station located 30 miles from that of the writer, who is
occasions does one hear a " G " station .with a signal
received at strength R.7 in the morning and early afterspreading
noon, almost -entirely fades out soon after dusk and
Some of the recent achievements by British amateurs
remains so until daybreak.
At the same time this
include the establishment of communication
with
station is probably being received in Australia,
South
the Philippine Islands, South Africa, India, China and
Africa, etc., quite well.
It would appear from this
Western Australia, and for work in this direction the
phenomenon that when a signal from a local station is
following stations are worthy of note :-2LZ, 2NM,
coming in weakly after dusk the same signal is being
2SZ, 2KF, 5(2V, whilst on the reception side 61,J and
received at great distances at good strength, conversely
5M0 have heard many Philippines and PPP. 2LZ,
when the local signal is strong it is not covering great
2NM and 2SZ are using telephony with great success on
distances. Another peculiarity of this interesting wave45
metres, and the latter has reported working NPP, who
band is that during exchange of signals in .daylight
is believed to be at Pekin.
between " G " stations a hundred or so miles apart
In Ireland, where amateur transmitting licences have
rapid and irregular fading is very pronounced.
This
just been granted, at least two stations are in communieffect is even more noticeable when •low clouds are
cation with the United States and the Antipodes.
passing over the transmitting aerial.
It is strange to note that although all U.S.A. disAgain, it has been observed that whilst signals from
tricts have been heard, and recently the sixth which had
United States East Coast stations have been subject to
always been considered the most difficult to work owing
fading,. transmissions from such stations as A6AG,
to the distance has been communicated with frequently
A2CM, and PIIIIR can be copied for long periods withby several " G " stations, the seventh district remains
out any fading worthy of mention.
Within the narrow band (44-46 metres) recently allo- •practically silent and unworked.
Mr. F. A. Mayer (G 2LZ), "Stilemans," Wickford, Essex, writes :" The 12,000 odd miles to New Zealand appears to be the greatest DX possible for the transmitting amateur, as it
is practically at the Antipodes, but I
claim to have beaten this.
"Last. Sunday, the 3rd inst., I was in
communication with U-601, Berkeley,
California, at 3.30 p.m.
Signals at this
time of the day must be travelling the
longest distance round, via the darkness,
which makes the distance about 16,000
miles.
I work- the Philippines nearly
every day at this time, and hear stations
in French Indo-China, and Hawaii, but
thee is no communication west with,
U.S.A., so it is practically certain that
our signals travelled east.
Anyway, I
claim it as such until someone proves it
otherwise."
0000
A correspondent wishes to identify a
station heard on January 5th between 6
and 7 a.m. on a wavelength between 40
and 50 metres.
The transmission con-ststed of fairly long talks, believed to be
in German, followed by orchestral musk.
Can any reader identify the station fropi
this description ?
0000
Mr. R. G. Banker (U 3BIIV), 200,
Eleventh Street, N.E. Washington. Pa.,
transmits on 15 watts and will welcome
reports from British amateurs.
0000
With further reference to the note in
A 28

TRANSMITTING NOTES
AND QUERIES.

our issue of November 18th, about South
African stations, Mr. Brian W. Warren
(G 5CI), 19, Melville Road, Coventry,
informs us that he has recently received
A 4Z, A 3E, and A 6N between 1,800 and
1,900 G.M.T. on an 0-v-1 receiver.
He
lias also heard several Australian stations
at this time, and, on December 31st,
A 2YI was heard at 1,430 G.M.T. In all
cases the signal strength was good.
0000

Mr. J. Hanson (6YU), 56, Falstaff Gardens, Radford, Coventry, reports having
been in direct communication with FI 8QQ
(Saigon, French Indo-China) at 1,900
G.M.T. on December 31st.
6YU's signals were reported as being R4, but badly
jammed by atmospherics.
Mr. R. Pollock (G 5KU). 4, Glenhurst
Avenue. N.W.5, has also been in touch
with FI 8QQ, though, in this instance,
the message from Saigon intended for
Mr. Gerald Marcuse (G 2NM) was relayed via Z 2AC, F 8JN, and G 5KU.
We understand that FI 8QQ is now
using the call sign FI 8JL.

New Call-signs Allotted.
2BLM.-J. C. Martin, 50, Holyhead
Road, Coventry (artificial aerial).
2C0.-G. E. Poliu, 16, Colville Road,
Bayswater, W.11.
2NT.-A. C. C. Willway, Knole
Mayfield, Sussex, transmits on 45 metres.
21-G.-W. H. Andrews, "Tramore,"
Totnes Road, Paignton, transmits on 150200 mètres.
5FQ (in place of 2BBQ).-E. H. Capel,
" Sunnyside," 23, College Road, Harrow,
transmits on 45, 90, and 150-200 metres:.
6FT (in place of 2BII1).-T. T. Frost,
19, Highfield Road, Felixstowe, transmits
on 23 and 45 metres.
6NK.-R. J. Denny, 1, Hillside, Wave:.
ley Road, Weybridde, transmits on 23 and
45 metres.
60G (in place of 2BDQ).-R. A. Webber, 8, Theresa Avenue, Bishopston,
Bristol, transmits on 8, 23, 45, 90, and
150-200 metres.
6SQ.-G.
A.
Heaney. 5, Dunedin,
Antrim Road, Belfast, 'transmits on 23,
45, and 90 metres.
0000
Stations Identified.
G. 5BY.-H. L. O'Heffernan,-69, Lower
Addiscombe lload, Croydon.
G. 6HF.-M. H. Wynter-Blyth, Tankersley, near Barnsley, Yorks, transmits
on 23, 45, 90, and 180 metres.
FI 8QQ.-R. James, 21, Rue Richard,
Saigon, French Indo China.
U 99X.-U.S. Naval Air Station, Coco
Solo, Canal Zone, Panama.
18
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MICROPHONIC

WELSH.

OPENING OF NEW PRAGUE STATION.

AUSTRALIA'S B.C.L.'s.

Proposals are afoot in. New South Wales
for the formation of a. Broadcast Listeners' League. It is estimated that the
State contains thirty or forty thousand
listeners.

0000

On Friday last an inaugural pregfamme
was broadcast from the eew broadcasting
station at Prague, Czecho-Slovakia.
It
is understood that the new station
operates on 400 metres, with a power of
5 kilowatts.

DUBLIN IMPROVES.

0000

The Swansea broadcasting station is
transmitting fortnightly talks in " Conversational Welsh."
English listeners
should note that they are accurately tunedin when the' crackle is loudest.

Reporta on reception from the new
• Dublin broadcasting station are growing
more favourable.
To secure variety of talent in the programmes it is hoped to secure co-eperation
with outside interests. If possible, complete programmes, especially concerta,
will be broadcast from such centres as
Belfast, Cork, Limerick, and Waterford.
0000
SCHOOLBOY "HOWLERS."

•

A few days ago suggestions were made
in the daily Press that the oscillation
nuisance would show signs of abatement
when schoolboys' holidays were over.
This idea, besides being uncharitable', is
probably unfounded
seems quite likely,
that many fathers bereft of their sons'
•
guidance, will "howl '' more than ever
during the next few months. The average achoolboy knows a.t much about wireless as his elders.

WHERE SILENCE IS GOLDEN.

Unlicensed owners of receiving sets
have apparently one impregnable line of
defence, aecording to a decision made
by the Leeds stipendiary magistrate.
George Cox, the "defendant, was summoned' for installing and working wireless
apparatus without a licence.
For the
defence it was .stated that the set had
been built by a friend, but it had never
worked. Cox had tried it, but all he
could' get was silence.
In
dismissing
the
summons,
the
stipendiary remarked that he could not
accede to the argument that an attempt
to work the set was the same as having
worked it.

o o 00

LOUD—SPEAKER DEMONSTRATION.

At a general meeting of' the Radio
Society of Great Britain, to be held at
the Institution of Electrical Engineers,
Savoy Place
W.C,,
on Wednesday,
January 27th, Dr. N. W. McLachlan,
M.I.E.E. ' F.Inst.P.,, will give a lecture
"Loud-Speakers,"
with
demonstration.
000,0

WIRELESS FOR. POLAR FLIGHT.

The famous ex•plorer, Roald A. Amundsen, has placed an order with the Marconi Company for wireless apparatus to
be Installed, on the airship in which , he
hopes to make his next' trip to the Pole.
The apparatus will consist of transmitters and receivers for Morse and telephony.

0000

BROADCAST TOURING SERVICE.

A wireless touring bureau for the
benefit of motorists has been opened by
the
WBBM
Broadcasting
Station,
Chicago.
The bureau, _which is under
the directi6n of an experienced tourist
and traffic expert, broadcasts information concerning road and weather conditions, besides planning tours for individual listeners.
0000
THE BROADCASTING COMMITTEE.

Further meetings of the Committee,
appointed' by ,the Postmaster General
under the chairmanship of Lord Crawford, to advise as to future policy in regard' to broadcasting, will be held in
Committee Room No. 4 of the House of
Let ds at 4 pin. as follows :—
gate.
Evidence (by or on behalf of.
20th January.

'21st

22nd
27th
28th
29th

„
„
„

6

,

..

The
Radio Society of Great
Britain.
The Radio Association.
Mr. Filson Young.
The Performing Right Society.
The National Association of Radio
Manufacturers and Traders.
Sir Wilford Davies, Mus.Doo.
Sir Hugh Allen, Mus.Doe.
Secret Wireless, Ltd. .

A HUB OF COMMUNICATION.
A picturesque view of the receiving aerial above the
Central Telegraph Office at the General Post Office.
The bulk of reception is carried
via the nigh power stations, signals being relayed to London by wire.
A 29
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SUPER
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ADVERTISING.

The city of Cincinnati
U.S.A., is
broadcasting fromCincinnati,
station
a sedes
of "super programmes," by which it
hopes to proclaim its " international reputation as a centre of musical art and
culture."
0000

BRITISH APPARATUS IN

SPAIN.

British wireless apparatus is steadily
entering into general use in Spain, particularly in the Vigo district, according
to a Times correspondent. There is a
heavy customs tariff, but this has not deterred traders. French and German firms
have secured a large amount of business,
and American and Italian manufacturers
are competing, in the market.
0000

PROGRAMMES A MONTH

AHEAD.

The Canadian National Railways, which
control a chain of broadcasting stations
across the Dominion, now issue an attractive booklet giving the programmes
for a month ahead. The "CNR " stations, which number ten, are situated at
Monckton, Montreal, Ottawa, Toronto,
Winnipeg, Regina, Saskatoon, Edmonton,
Calgary, and Vancouver.
0000
AMERICAN WIRELESS INVASION?

The pending establishment of factories
in Great Britain for the manufacture of
American wireless apparatus is suggested
in a message from the New York correspondent of the Daily Express.
The message states that Mr. Percy L.
Deutsche has sailed for England for the
purpose of establishing factories and organisation in this country to manufacture
apparatus designed by the General Electric Company of America, the Westinghouse Company, the Radio Corporation of
America
and
the
Brunswick-BalkeCollender Company.
oo
BEAM STATION FOR PERU.

One of the most bitterly contested concessions in the recent legislative history
of Peru, says a Lima message, has terminated with the Senate's ratification of
the Marconi contract for 25 years for
adminiStration of the Peruvian posts,
telegraphs, and wireless.
It is understood that the ratification
coincides with the initiation of an energetic construction programme, with an
expenditure of •
£
-500,000, which includes
the erection of a powerful beam station
communicating with the United States,
Buenos Aires, Rio de Janeiro, and Bogota.
0000

INDIAN BROADCASTING LICENCE
GRANTED.

Broadcasting in India. which so far has
been carried out only through the efforts
of radio clubs to Calcutta Bombay, Rangoon, and Madras, will shortly be put on
a commercial basis by the granting of a
licence to the Indian Radio Telegraph Co.
This company was the only one to apply
for a licence when the Government of
India last year invited applications, and
the Government has decided to issue a
licence to it.
It is understood that two new 12-kilowatt stations will be erected at Bombay
and Calcutta.
A 30

WIRELESS AT THE G.P.O.
An interesting glimpse in the Central Telegraph Office.
Transmission and reception via the new Rugby station are conducted from the desk in
the foreground.
AN IRISH DILEMMA.

Broadcast developments in Dublin are
being badly hampered by lack of funds.
Reviewing the position, the Irish Times
states that nobody has any authority to
arrange anything involving expenditure.
Consequently no programme engagements
or contracts can be made.
A station
"orchestra" of four members has been
sanctioned, but no appointments have
been made. Up to the present artistes
have given voluntary performances at the
personal request of the station director.
The Minister of Posts and Telegraphs
recently said :"Any kind of Irish station
would be better than no Irish station at

all."

cz

WIRELESS CLUB FOR WORKING MEN?

A Northern newspaper has received
from one of its readers a request to be
put in touch with the secretary of a
wireless club " suitable for the working
man." The enquirer adds : " I am surprised I cannot get to know one."
This appeal ventilates what is believed
to be a prevailing impression in certain
quarters, where it is forgotten that a
wireless society differs from a night dub
and is founded on grounds other than
those of class distinction. A wireless club
is conducted to assist all its members in
the study and practice of wireless. The
" working man ' need net fear that he
will be asked to confine his attention tu
crystal sets, what time the "middie
class " member dabbles with "straight "
valve circuits and the " idle rich " with
superhetemdynes.
0030

A HUMAN

" SHORT."

A recent incident which nearly resulted
in the electrocution of one of the engin cera at WIBO, Chicago, is referred to by
Carl Dreher in the current. issue of
Radio Broadcast. New York.
During
the transmission of an evening pro-

gramme an engineer was severely injured
through the gold frame of his spectacles
coming in contact with a live lead. The
frame of the glasses fused immediately,
and it was necessary to close down the
station temporarily before the unfortunate man could be released.
He was badly
burned.
0000

WIRELESS FOR EAST AFRICA.

Referring to the means which might be
adopted to bring about the federation of
the East African provinces, Major A. G.
Church, in his recent lecture before the
Royal Geographical Society, said there
was no reason why the Imperial Wirele_s
Committee should not insist upon the
erection of a chain of wireless statiors
throughout East Africa.•
TIE! estsblishment of regular communi,
cation between the territories would give
the strongest hopes for their future
unificat ion.
•

0000

AUTHORISED WAVELENGTH
CANADA.

FOR

The department of Marine at Ottawa
has authorised a wavelength of 52.51
metres as the "Trans-Canada " wavelength exclusively for long-distance relay
work. This is also the authorised wavelength for communication with other parts
of the Empire.
000.,

INTERESTING B.B.C. APPOINTMENT.

Another
well-known
experimental
transmitter has joined the ranks of the
B.B.C. in the person of Captain R.
Gambier-Parry, owner and operator of
2DV.
Captain Gambier-Parry, who has been
appointed personal assistant to Captain
Eckersley, also holds the post of Head
of the Technical Correspondence Branch.
During the last seven years he has been
attached to the Royal Air Force and has
held a technical appointment in the Air
Ministry.
22
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Of artistic finish
in
Mahogany,
and
"Sound"
design.
15s.

e

ound
Perfect

Junior Model. Height 19 ins.
Produces full round tones. In
Black 3.51-. Grained various
wood finishes 37/0.

AMONG the Al .S . range of Loud
-‘ Speakers are models for all requirements,
ranging in price from 35/- to £22 los. Each
model is noted for its faithful re-creation of
speech and music over the whole musical scale.

illodel with flare in Mahogany
or Oak.
Height 24 inches.
Price
15s.

They are non-resonant, but the presence of overtones
relieves the sounds produced of that soulless quality
so often associated with the reproduction of music.
The presence of these overtones gives full tone-colour
and just that subtle atmosphere which makes all the
difference between reproduction that is reasonably
good, and the re-creation of speech and music which
is remarkable in its fidelity to the original.
We do not specialise in Black Loud Speakers, but
in those with flares of Mahogany or Oak, Cabinet
models, and those with metal flares hand coloured
and grained to resemble fine woods. This work is
carried out with such skill that it is often difficult
to realise that they are not built up from the woods
they are made to resemble.

Pedestal Model standing 3ft.
ibis. high.
Constructed of
Mahogany and Rosewood. A
wonderful reproducing instrusuent and an artistic piece of
furniture. Á;22 ¡Os.

Standard Model in metal.
Height 24ins. Grained various
wood finishes £4 5s. In black
snail or stove finish 4.
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el CO. (1914) Ltd.
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•

13

Please send

Telegrams: "Reception, Wolverhampton."

LONDON SHOWROOMS: 1221124, Charing Cross
Telephone: Regent 7161-2.
Road, London, TV.C2
..
Talc:mina:"eljogesseo, Westeent, London."
Telephone: Douglas 3449.
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A New

No. 1
200 Microhenties
Reg. No. 717674

300-600 M.

THE

DIMIC

rr0 those who, constructing their own sets

W hat the (e DIMIC COIL is
First and last a highly efficient inductance of
a particular form. (Patents pending.)

PRICE
Dimic Coil No.
(300-600 M.) 10/—
Base

2/6

No. 3
(1100-3000
will

M.)

be issued

shortly.

W hat the att) DIMIC COIL does
(a) A perfect aerial tuning inductance of two
ranges, or "centre tapped."
(b) A perfect H.F. intervalve coupling. (Auto
transformer, Neutrodyne, Tuned Anode or
loosely coupled transformer.)
(c) A unit applicable to a multiplicity of uses,
some of which are shown diagrammatically
on opposite page. Further information
as to other applications will appear from
time to time.

BUCKS.
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Manufacturers of

Té/ep fione: SLOUCH 441 f.e 442
TELEGRAPMC ADDRESS:

for the first time, desire range selectivity
and stability, the Dimic Coil offers acertain
and satisfactory solution.

To those who wish to improve or add to existing
sets this component gives an adaptability and

Provides:

f
ead-OfFice 8,71iirke:
WEXHAM ROAD, SLOUGH

COIL

efficiency hitherto unobtainable.

To the advanced experimenter the design speaks
for itself.

The complete series will finally be available
covering

all wavelengths from

LiAeri

tondo° OffieecUreolesale Sliow-rooms:

Wireless and Scientific Apparatus

WE XHA M ROAD:SLOUGH :
BUCKS :

RADIETHER. SLOUCH.

20 t07,000 metres

nd fitting the standard base.

CABLE

HASTINGS HOUSE.
NORFOLK ST. STRAN D.W.C2
Tedepfione:CENTRAL 8272

ADDRESS:

RADIETHER • SLOUCH

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention.
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DIMIC COIL
and

.........

some of its
applications

many

Diagram No. 1
NE of thé móst important applications

of the Dintic Coil is that of neutroOdyning.
i.e.; it enables the ultra-effici-

.

T5

ency of the Dimic wifidings to be taken full
advantage of for. the purpose of high
frequency amplification
with
perfect
stability. We claim that the particular
principle of neutrodyning employed with
Dimic' coils is the only basically sound
method, since the neutralising component
is of necessitY in itlproper phase relationship with the effects to be neutralised.
Neutrodyning is effected on the Diagram
shown, but the construction of the Coil is
such p to perniit of variations in the
method of application.

...........

1. No. 1 DIMIC Coil as Prices
Centre Tapped Aerial
Inductance
..
10/Base and Clips
..
2/6
2. Aerial Tuning Condenser '0005 µF..
..
106
3. DIMIC COIL No. 1
as
Tuned Anode for H.F.
amplification
Base and Clips
::
2,6
4. Anode Tuning Condenser '0005 pa
..
108
5. Neutrodyne Condenser
2110
8. Transfer
Condenser
(M11 Fixed Condenser
2;6
'00025 mF)
••
••
Base and Clips
..
7. MR
Grid Leak
1
megohm
..
26
Base and Clips
..
8. M11 Dual Rheostat ..
76

KEY TO DIAGRAM NO. 2

Diagram No. 2

I.

KEY TO DIAGRAM NO. I

NDiagram No.

2we indicate the applicatibn of the Diinic Coil to an H. F. stage
preceding a supersonic receiver of the
autodyne type. The excellent results obtained with ME. supersonic outfits are
enhanced enormously by this addition. It
has a double advantage, giving even
greater range to* the set, and increasing
the selectivity without interfering with
the perfect 'tonal properties associated
with MIT Supersonic outfits. It is applicable to any supersonic system, however.
The Diagram is self-explanatory, and the
circuit is strongly recommended, giving
as it does avery high degree of efficiency,
ease of control and simplicity of layout.

I. Loop Aerial ..
2. Neutrodvne Condenser 2/10
3. Aerial Tuning Condenser *0005
..
10/0
d. 11F.Tuning Condenser
*0005 pi10/8
b. DIMIC cam No. 1 ..
101Base and Clips
..
2/6
0. MU Mica Condenser
'0003
2/4
Base and Clips..
..
1/7. Reactor (Mils com.
Reactor)
bined i21/.
8. MI1 Autodyne Unit
unit 300-600m. 1
9. Autodyue Tuning Condenser '0003 pP
..
818
10. .MI1 Grid Leak Mfl
2/8
Base and Clips ..
1/11. MR Supersonic Filter
21 /Succeeding stave; as usual.

Diagram No. 3

T

HIS represents a one-valve reflex cir-

cuit, which follows the general lines
of S.T.too,
with the important
modification that the reflex transformer
is removed from the earth lead. Reaction
is effected by means of the Neutrodyne
Condenser (No. s) and two Dimic Coils
are used, advantage being taken of the
special construction adopted (Patents
pending) for obtaining a divided centre
point on the aerial coil, this division of
the coil being obtainable and automatically effected by the special base clips
in any case where desired.
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1. 'Netitrodyne Condenser 210
2. D1M10 Col 1,8 No. 1 10 Base and Clips ..
2:6
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3/Base and Clips
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The diary alone is worth the money! In addition
you have a compendium of trade facts and information always at your finger tips that is unobtainable
from any other source. Information that will help
you to solve quickly the thousand and one queries
that crop up in the course of business.
Get a
copy and know things.
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A Service that gives Security!
M

ANY readers naturally hesitate to
send money to unknown persons.
We have therefore adopted a Deposit
System which gives complete security
both to buyer and seller.
If the money be deposited with "The
Wireless World" both parties are advised
of its receipt.
The time allowed for
decision is three days. after which time, if
the buyer decides not to retain the goods,
they must be returned to the sender. If

a sale is effected we remit the amount to
the seller; but, if not, we return it to the
.
depositor.
Full particulars may be found on the
Miscellaneous advertisement page at the
end of the book.
Use this service for your wireless
requirements and avoid all risk! Sell
the apparatus you no longer require!
Write out your advertisement to—day
and send to—
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PI ONEERS OF WIR .LESS0
By ELLISON HAWKS, F.R.A.S.

3.—Oersted.

T

I1E Ancients knew that %Olen rubbed with fur,
amber attracts light objects, such as pith balls or
feathers. It is' very curious that until 182o no
one compared this peculiar property with the attractive
power of the magnet. Indeed, after the work of Dr. Gilbert in connection with magnets, we do not find that there
was any further advance until the time of Oersted (17771851), the celebrated Danish physicist.
Hans Christian Oersted was born on August 14th, 1777,
at Radkjobing on the Danish island of Langeland. Here
his father carried on an apothecary's business, and Hans
was brought up to follow this profession.
A German
barber taught him German and his (the barber's) wife
taught him to read and write. A minister's son taught him
Greek, Latin, and French.

that a freely swinging magnet, such as a compass needle,
is deflected if placed near a wire through which an electric
current is flowing. As in the case of Galvani and the
frogs' .legs, Oersted's epoch-making discovery was made
quite by accident.
Discovery of Electro—Magnetism,

On July 2oth, 1820, he was •demonstrating the principles of the electric current, and seems to have been
arranging a compass needle to observe whether there were
any deflections during astorm. Quite by chance he placed
the compass near a platinum wire, through which a galvanic current was passing. The magnetic needle was at
once deflected and the first discovery in electro-magnetism
had been made.
'l'o make quite certain of his discovery, however,
Early Training.
Oersted experimented to see that the nature of the wire
did not influence the. results.
He soon realised that the
When twelve years of age Oersted was apprenticed to
phenomenon must be due .to what he called " the electric
his father to study chemistry, and in 1793 he went to the
He noticed the fact that the
University of Copenhagen to study pharmacy. He had a conflict " around the wire.
passion for knowledge, and absorbed everything that came
compass needle places itself more or less transversely
his way.
Passing his examinations in pharmacy, he took
to the wire, the direction depending on whether the wire
a prize in medicine, and became a Doctor of Philosophy.
is above or below the needle, and whether copper or zinc
He was then appointed assistant to the professor of surends of the voltaic pile are connected to it. He clearly
gery, and distinguished himself
recognised the existence of the
in chemical research. In i800
magnetic field around a conductor, and by this discovery
he was one of the first to use
the newly invented electric batshowed that an electric current
possesses magnetic properties
tery in connection with an investigation into the acids and
similar to those of the lodestone
alkalies set free by the electric
of the ancients.
The two
current.
forces, which had previously
When twenty-four years of
been
regarded
as
separate
age Oersted won a travelling
phenomena, were thus shown to.
scholarship,
and spent five
be intimately connected.
years travelling through HolOersted's original essay is
written in Latin, but an English •
land, Germany, and France
gathering scientific knowledge.
translation is found in " Annals
On his return he was appointed
of Philosophy " (November, "(in 18o6) ProfKsor of Physics
1821).
It is called " Experiat
Copenhagen
University.
ments in the Effect of aCurrent .
After having devoted a great
of Electricity on the Magnetic
part of his life to the study of
Needle," and describes «the
electricity and magnetism,- he
action Oersted considers
is
held many scientific appointtaking place around the wire.
ments and honorary offices, and
" It is sufficiently evident," he
wrote, " that the electric conattained
numerous
scientific
distinctions. He died on March
flict is not confined to the .
con9th, 1851.
ductor, but is dispersed pretty
Although Oersted was the
widely
in
the circumjacent
pioneer of the science of elect rospace.
We may conclude that
magnetism, he is better rememthis conflict performs circles
flans Christian Oer,ted.
bered by his famous discovery,
round the wire, for without this
A
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'condition it seems impossible that one part of the wire
when placed below the magnetic needle should drive its
pole to the east, and when placed above it to the .west."
For his work Oersted was awarded the Copley Medal
of the Royal Society.
Incidentally, the discovery of the intimate connection
between the lodestone and the electric magnet was a
striking substantiation of a theory that Oersted had
formed while on his live years' travels. This was that all
natural forces are essentially identical, a doctrine that
he expounded at great length when he took up his professorship at Copenhagen. The remarkable part of this
A Demonstration in Soldering.
At a well-attended meeting of the
Bristol and District Radio Society, held
on January 1st, Mr. A. E.II'endock provided an interesting lecture on " Lead
Burning, Soldering and Vulcanite Working." The practical demonstration which
followed was of particular value, and
special attention was given to the various
pieces of work which were available for
inspection.
0000

"Acoustics."
The members of the same society are
expecting an enjoyable evening on Friday,
January 29th,' when the Presidential
Address will be given by Professor A. M.
Tyndale, D.Sc. The President will deal
with the subject of "Acoustics," and will
illustrate his lecture with a number of
experiments.
The meeting will be held
in the Physics Lecture Theatre at Bristol
University, and all interested are cordially invited. The hon. secretary is Mr.
S. J. Hurley, 46, Cotswold Road, Bedminster, Bristol.
0000

Radio' Drama.
To-morrow evening (Thursday) members of the Stretford and District Radio
Society will listen to a talk on " Radio
Drama" to be given by Mr. Victor
Smythe, of 2ZY, at the Liberal Rooms.
All interested are invited to attend.
There is still a number of vacancies for
membership, and, the hon. secretary, Mr.
Wm. Hardingham (6XA), 21, Burleigh
Street, Stretford, will be pleased to
forward particulars.
00 00

Town Mains for H.T. Supply.
Mr. II. Ingham, lecturing before the
Manchester Radio Scientific Society on
January 6th, had many interesting things
to say ou the subject of utilising the
town mains as a source of H.T. supply.
Although the greater part of his lecture concerned the use of D.C., Mr. Ingham paid attention to the rectifying
arrangement necessary in cases where
A.C. mains occur. With regard to D.C.
mains, many instructive diagrams were
shown illustrating the various combinations of choke coils, condensers and neon
_lamps necessary for smoothing out ripples.
A demonstration was given showing that
it was possible to utilise D.C. mains in
such a way that it was impossible to tell
A 36
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theory was shown in an even more striking degree when
Fonaday developed Oersted 's experiments, and when
Clerk Maxwell showed that light was also an electromagnetic phenomenon.
Einstein has recently announced his belief that gravitation and electricity are one and the same, and even
more recently the atom is being made to yield its secret
of electrical centres of energy. Oersted could not have
had more than an intuition of these things, and he could
not have had more than a fraction of the advanced knowledge we now possess when he propounded his theory.
Yet, perhaps, after all his theory will prove to be
founded on fact.

NEWS FROM
THE CLUBS.
from the results whether the mains or
an ordinary WT. battery had been used.
The attitude of most participators in
the ensuing discussion was that, while in
some districts the mains are suitable for
wireless purposes, in many others the
nature of the supply precludes its being
smoothed sufficiently to give satisfaction.
0000

Suppressing the "Howlers."
A definite stand against the local propensity to " howl" and " squeal" is
being taken by the Norwich and District
Radio Society.
At the first annual
general meeting, held on New Year's
Day, it was decided to hold a public
meeting in the near future with the object of initiating listeners in the gentle
art of tuning.
An attractive syllabus has been prepared for the new session.
There are
talks for experimenters, constructors and
listeners, besides a series of lectures of
special interest to transmitters.
Prospective members are invited to
communicate with the hon. secretary, Mr.
J. Hayward, 42, Surrey Street, Norwich.
FORTHCOMING EVENTS.
WEDNESDAY,. JANUARY 20th.
Barnsley and District jtirele,, .t
t 8 p.m., at 22, Market Street:
Practical Difficulties Overcome.
Musweli Hill and District Radio Society.—
Visit to 21.0 at 2 p.m.
FRIDAY. JANUARY 22nd.
Sheffield and District Wireless S., icty.—
At 7.30 p.m., at the De garta en 1 of
Applied Science, St. George's So wire:
Elementary Lecture (41—" Values and
Value Characteristics."
MONDAY, JANUARY 25th.
Swansea
Radio
Society—Exhibit ion
of
.4 nbateur Sets and Con portents.
TUESDAY, JANUARY 26th.
Halifan Wireless Club.—.41 7.30 p.m., at
the
White Swan Hotel
Discussion
Evening, to
be
opened
bit Mr. E.
Pedley.
WEDNESDAY, JANUARY 27th.
Radio Society of Great Britain.—Ordinary
Meeting. At 6 p.m. (tea at 5.30). At
the Institution of Electrical Engineers,
Savoy
Place,
IV .C.2.
Lecture
and
Demonstration: "Loud Speakers," by
Dr. N. IV. McLachlan, M.I.E.E.

"Doing " the Accumulator.
Entertaining disclosures concerning the
practices of certain garage proprietors
and their methods of
doing ' accumulators were made iv Mr. L. C. Holton,
lecturing before the North Middlesex
Wireless Club on January 6th.
Mr. Holton referred to an actual case
in which a garage proprietor, before
returning an accumulator to its owner,
had been seen to turn the hose on it!
Such incidents emphasise the desirability •
of charging accumulators at home, and
this formed the subject of Mr. Holton's
lecture.
Dealing first with D.C. supply, the
lecturer explained an economical method
of connecting batteries in series with the
lighting supply, stressing the importance
of connecting the accumulator in the
earthed lead.
Referring to the various types of
rectifier used with A.C. supply, Mr.
Holton
advanced strong opinions in
favour of the valve rectifier, which has
the advantage of being entirely automatic a.nd silent in action.
The hon. Secretary is Mr. II. A.
Green. 100, Pellaft Grove. N.22.
0000
•
New Headquarters.
A move to new and better quarters '
always infuses vigour and enthusiasm.
This was amply demonstrated on January
5th, when members of the Ilford and District Radio Society held their first meeting in the .new headquarters at 241, High
Road, Ilford.
The Society is growing in membership,
and it is hoped that the comfort and
convenience of the new surroundings will
induce still further support.
A Morse
class is in process ol cfio
irmation.
Short Waves and the Heaviside Layer.
Several original theories for the socalled " silent zones " were advanced by
members of the Muswell Hill and District
Radio Society on January 6th, when a
discussion took place on
Short waves,
with particular reference to the Heaviside
Layer."
The Society is attempting to overcome
unnecessary oscillation in the neighbourhood. Coptes of the
B.B.C.'s Anti.
Oscillation leaflet may be obtained from
the Hon. Secretary, Mr.
Gerald S.
Sessions, 20, Grasmere Road, Muswell
Hill, N.10.
Particulars •of membership
will also be gladly forwarded.

•
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Details of a Two.stage Amplifier with Variable Characteristics.
-

By N. W. McLACHLAN, D.Sc., M.I.E.E., F.Inst.P.
(Continued from page 48 of the previous Issue.)

T

Acoustic Quality in Genera1. 1

HE customary procedure in connection with the sale
and advertisement of valves is to give a list of
coefficients associated with each valve. From our
present point of viw, the main considerations are (a) the
amplification factor, (b) the impedance, and (c) the degree
of linearity of the characteristic. Now the internal resistance or, as it is often termed, the impedance of a
valve is sometimes a necessary defect. High impedances
are usually accompanied by large magnification factors.
Valves would, in general, have low impedances, without
sacrificing the amplification factor, if it were physically
possible. In transformer-coupled amplifiers the effect of
high-impedance valves is to cut off the high and low tones
unless the primary inductance is high. A good example
of this would be a D.E.Q. detector, followed 1,v any
transformer on the market. As amatter of interest, actual
curves are given in Fig. ro with transformers of high
prignary inductance
Ile reader can readily surmise the
steepness of the two sides of the curve if an ordinary
transformer with a primary of ro henries were used.

Throughout this article the chief' thread of the argument has been on the subject of boosting low tones. In
fact, with the average loud-speaker many of the lowtoned instruments in an orchestra are never heard in their
proper proportion—owing to reduction in intensity of the
fundamental—if they are heard at all. The reascins for this are threefold : (1) the characteristic of a loudspeaker often shows a marked cut off on the lower frequencies, (2) transformer-coupled speech amplifiers in
general do not amplify the lower frequencies in their
proper proportion, (3) the ear is relatively insensitive to
low tones.
Effects (1) and (2) are cumulative, so that
if we assume at 50 cycles the amplification (voltage) of
each of two •transformers of a double note magnifier is
one-quarter its value at r,000 cycles, then the voltage on
the grid of the power valve at 5o cycles is proportional
to
x+=Ye. The energy being directly as the 'square
of the voltage, we have the acoustic intensity at 50 cycles
proportional to (A) 2 =
ir,000 cycles
256
Ratio of Primary Inductance to Resistance.
Thus the intensity ratio
=— . If the
50 cycles
Weakening of tl.e lower tones is due to the resistive
characteristic of the loud-speaker shows an intensity ratio
component (valve -esistance phis effective resistance of
of 4 :r for equal grid volts at t,000 cycles and at 50
primary winding) being large in comparison with the recycles, the overall intensity ratio becomes 4 x
actance of the primary. When the reactance id, is appreThis appears to be an extremely large figure. Put in
ciably in excess of the resistance, the greater part of the
plain language, under the above conditions the lower
alternating voltage drop occurs across the primary in the
tones simply are not present. Now these comments may
form tali. This means that the transformer is stepping
be rather difficult to believe, but with a change-over
switch
from such an amplifier to that of Fig. t (page
.
secondary
turns
. At the higher
up the voltage in the ratio
.
primary turns
44 of the previous issue) and a loud-speaker with a good
audio-frequencies tl -edroop in
characteristic showing a r:I
the curve is due to the capainstead of a 4: r ratio, all
city reactance of the transdoubts would vanish. There is
former being small in comoften a feeling that, since the
parison with the valve imhigher tones carry the interprepedance. The peak value of
tation and characteristic part
amplification of Fig. to is in
of speech and music, the in2 1TRANSFORMER
the neighbourhood nf the rePRIMAF V 2 5 FENRIE
clusion of the lower tones does
sonance point of the transnot matter.
Granted that
former. It is to be remarked
" high-pitched " reproduction
that the effect of high valve
can be quite pleasant, it does
impedance is simulated if the
not
follow
that
" even2.7:1 TRANSFORMER
primary has a larg( D.C. repitched" reproduction is rePRIMAAY 50 HENRIEED
sistance compared with its inpellent, for it is natural. The
ductance.
Moreover, ev en
proper amplification of lowwith low impedance valves
Some of the remarks on loudthere is a lower
for the
speakers and quality may appear
ratio I./R where - 1_, equals
redundant in view of the recent
primary inductance, and R
article on this subiect in this
a
1000
2COO
3000
4£1
journal (November 4th), but the
equals primary resistance, if
points are important, and the
FREQUENCY
the lower tone ampl.fication is
MS. WAS written long before that
Fig.
lox—Characteristics
of
L.F.
transformers
with
D.E.Q.
valve
to be preserved and a correct
although
it
(internal resistance 37,000 ohms) operating as anode rectifier. on loud-speakers,
tonal' balance maintained
reached the Editor at a later date.
The 'amplification scale is arbitrary.
A
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Speech Amplifier Design.—
toned instruments such as the double-bass, 'cello, drums,
and pedal pipes of the grand organ, which are often inaudible in reproduced versions of the orchestra, adds -a
richness to the music which must be heard by a quick
change from one condition to the other to be fully appreciated. Even so, there are some who, on a first hearing.
prefer "high pitch" ;but this
taste gradually vanishes until
1
the even pitch gains the day.
AMPLIFIER
DETECTOR
The ear is a peculiarly elusive organ and is most unreliable as regards loudness
and
quality,
unless
the
changes
are
made
very
rapidly.
In fact, one can
live with a certain type of
lia.—Piùh-frequency
acoustic quality from a lowrcuits associated with the
detector
valve. Inductance
toned
loud-speaker
and
values are a• follow: L, 400
imagine it to be perfect—
mhys. ;L2 250 mhys. H.F.
resistance of aerial circuit,
until one hears something
22 ohms, and of secondary
circuit L, C,, 7 ohms, both
letter, the comparison being
measured «
id 360 metres.
made with a change-over
switch.
In fact, it may he said that one becomes
" aurally drugged " to a certain quality or type of
reproduction.
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Distortion in H.F. Circuits.

We have indicated how to secure variable amplification
at will: Now, different types of loud-speaker have different characteristics, and it is possible to find a setting
of the amplifier which gives the most pleasing—not
necessarily faithful—reproduction.
In juggling with a
speech amplifier, the effect of the high-frequency circuit
must not be omitted. Any well-designed non-reactive
high-frequèncy circuit is bound to reduce the higher
tmes, but the effect is counteracted by the lack of low

20111,

station, (2) the aerial and its associated H.F. circuits,
(3) the speech amplifier, (4) the loud-speaker.
Examples of (2) and (3) combined are given in Fig. II,
and have .been found to give good •reproduction in
general, although it would be better to avoid the droop
in the curve at the upper frequencies, i.e., above 4.coo
cycles. The H.F. characteristic is a combination of an
aerial circuit loosely coupled to a tuned circuit on the
grid of a valve, whilst the low-frequency portion is that
of the amplifier described above.
For comparison the
combination of the same H.F. circuit and an ordinary
two-stage note magnifier is given in Fig. 12, from which
the relative reduction of low tones will be obvious. In

AMPLIFICATION

YO
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2500
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3500

4000

FREQUENCY
Fig. lid.—Amplifier output applied to power valve.

cases where there are more cascaded high-frequency circuits, say three or four, the higher tones are much reduced,
and the upward tilt of the speech amplifier characteristic
is sometimes extremely useful. 'Moreover, an apparent
defect—in this case leakage between the primary and
secondary windings of an iron-cored transformer—can be
put to good service. To the uncritical ear it is doubtful
whether any difference would be detected whether two
or four tuned high-frequency circuits were being employed,
provided the general intensity was equal in both cases.
It is probably akin to a discovery' one makes with difficulty when another person points out what is to be discovered. There are some features associated with highfrequency amplifiers which require comment.
Taking
the most commonly used artifice, namely, reaction, it has
10

0

Fig. 116.—Selectivity curves
for aerial and tuned grid
circuit, with resultant curve
of the two cit cuits in combination. A loose coupling
between the two circuits has
teen assumed.

FREQUENCY

Fig. tir.-2 :I ratio transformer with D.E.5 valve
and no condenser,

tones in both low-frequency amplifier and loud-speaker.
Moreover, for any given characteristic H.F. input to the
aerial, there is a certain overall characteristic of the
amplifier from the aerial to the grid of the power valve,
which, with a certain type of loud-speaker, yields the
most comfortable and consoling auditory output.
There, are—apart from the human ear—clearly four
main characteristics: (I) that from the broadcasting
A
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Fig. ile.—Cures of Fig. lid plotted to a logarithmic scale of
frequency.

NW TM® og
IrII

Speech Amplifier Design.—

been amply demonstrated in the technical Press and by
practical experience that, in general, the use of reaction
must be abandone3 to get the best quality. There are,
of course, limits f.nd conditions under which reaction is
probably not so bad as it is painted, but we have only
to take the average valve set which uses reaction up to
and beyond the datum of stability to see that, in general,
good quality is not obtained. It is a fact that improper
reflex circuits and badly designed speech amplifiers cause
much more unp.easant• reproduction than carefully
handled reaction.
Although reaction, especially with
large grid leak ccndensers, enables the low tones to be
enforced, the penalty is paid by a characteristic muffling
or merging together of succeeding sounds. This lack of
crispness is due to (I) the large leak condenser giving a
slow -condenser discharge, (2) the reduced damping of
the H.F. circuit whereby the aerial current variations
are slow in build:ng up and in dying away. In fact,
there is asustentation of the current analogous to acoustic
echo, and this in phones or loud-speaker yields a like
effect. The only excuse for using reaction is "economy "
in valves and associated apparatus.
Relation between Loudness and Quality.

There is an aural aspect of our quality query which
has not yet been 1roached. This is concerned with what
may be designate I the " loudness level." Assume we
have a set with loud-speaker, and that a military band
is bearably loud, it being possible to carry on comfortable conversation in the same room without getting seriIli
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the band, so that the lower-toned instruments appear at
a distance to be less effective. The high-frequency overtones are also weakened by distance.
This is chiefly
attributed to the ear falling off in sensitivity at low and
at high audio-frequencies, and the effect becomes more
pronounced as the loudness decreases.
Applying this
simple observation to our loud-speaker, we get what
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appears to be high-pitched music when the sounds are
weak. By increasing the loudness, the pitch appears to
be lower. But one could not tolerate a degree of loudness equal to that of the band at a moderate distance
(or even an orchestra in a concert room) from one's loudspeaker night after night (even if distortionless), so that,
in order to satisfy the aural demand for low tones, it is
necessary to accentuate these either in the amplifier or
the loud-speaker or in both. Under such conditions the
human voice, which is probably reproduced at its normal
strength, will sound lower pitched than the original, but
it depends largely on the resonances in the loud-speaker.

1

Testing the Quality from Loud-speakers.

2

500

1000

1500

2000

2500 3000

3500 401

o

FREQUENCY
Fig. 12a.—Relative amplifIcadon curve of H.F. circuits with
ordinary double noie magnifier (D.E.3 with 2.7 :1 transformer
followed by D.E.5 with 4 :I transformer).

ously jammed.
Now reflect upon the loudness of the
same band if one be seated, say, thirty yards from the
bandstand.
On the average, conversation would then
resolve itself into each person shouting into his neighbour's ear. The loudness of the band, barring jamming
noises, at 200 yards is probably about equal to that indoors from the loud-speaker. The band at zoo yards
certainly sounds very different from that near the bandstand.
In *lathet words, what we loosely term the
"quality " varies with the distance from the band. The
reader, if he has not already done so, can try the experiment himself. The effect in general is to give the impression of a rise in pitch with increase in distance from

There. are three aspects of this problem to which attention must be directed in order to carry out a comprehensive test :(t) the characteristic curve of the complete
amplifier showing frequency plotted against amplification,' (2) the characteristic curve of the loud-speaker
showing the power output plotted against frequency 'for
equal voltages on the grid of the power valve, (3) the
acoustic properties of the human ear, in which the sensitivity varies at different frequencies, and the variation
in aural appreciation at different loudness levels. If
reaction is employed in a receiver, the characteristic
curve will vary according to the setting of the reaction
coil and its associated high-frequency circuits. Thus one
can never be certain of the shape of the characteristic
under such a condition.
On the other hand, in the
absence of reaction and of extreme selectivity, if one
knows the characteristics of the transformers or resistancecapacity units in the amplifier, the amplifier characteristic can be determined approximately by taking the
product of the amplification curves at corresponding
1This

reaction.
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duced in proper proportion? Before coming to any deSpeech Amplifier Design.—
finite decision, try a piano and listen carefully to the
frequencies. However, there are probably few cases in
balance between treble and bass.
Is pizzicato playing
which an accurate knowledge of such curves exists, and
on stringed instruments, e.g., violin or harp, free from
under such -circumstances a criticism of the performance
metallic or other colouring? Do drums sound like drums,
of the loud-speaker per se is ludicrous. The object of
or is there a local colouring? Are drums clearly defined,
having the characteristic of the loud-speaker is to be
are they blurred, or do they resemble a metallic or a
able to arrive at definite conclusions more readily. For
wooden tapping sound ?
example, suppose the amplifier characteristic is uniform
(4) Does the clapping of hands in concert halls, restauand there is an indication of a resonant note or coloration
rants, etc., sound natural, or is there ametallic colouring?
from the loud-speaker. Then, if the loud-speaker char(5) Do the various instruments in a military band, an
acteristic shows over-sensitivity in the same frequency
orchestra, or a quartet stand out so as to be distinguishregion as the note or coloration occurs, this accohnts for
able, or is the reproduction of acomposite massed variety
the origin of the note. The characteristic will also indiresulting chiefly in a modulated noise? Can the entries
cate whether a loud-speaker is high pitched or low
of the various instruments in, say, a symphony or any
pitched.
Characteristics of this nature are difficult to
orchestral piece be clearly distinguished, as they would
determine without special apparatus. In fact, quantitabe by the conductor bimself? To test this, the listener
tive work in acoustics is usually beset with obstacles
must not be too near the loud-speaker and the intensity
chiefly arising from the available sound energy being so
should be moderate.
small and the conditions complex, thus making measure(6) Is the quality good with large as well as with
ments extremely 'tricky. Moreover, a characteristic will
small sound intensities. The former is where resonance
not usually be available, and therefore we must for test
effects will show up, e.g., horn effect masking the music
purposes fall back entirely—for the present at any rate
and giving booming or blaring so that the various in—upon the human ear. After all, it is the ear which
struments merge together and lose their individuality.
demands satisfaction, and, from a commercial viewpoint,
(7) Is speech clear cut, concise, and highly intelligible?
when this is accomplished the shape of a loud-speaker
In this connection it may be remarked that with many
characteristic is absolutely immaterial.
kcturers ' high-pitched " reproduction is more intelligible
The fact that the quality of the input is not perfect
than the original, due to a lack of overtones in the voice.
makes it difficult sometimes to ascertain exactly where the
defect in a particular loud-speaker resides.
Because a In testing speech, stand well away from the loudspeaker, get someone else to read, and compare the
transmission sounds passable in telephones is no criterion,
two sounds. Resonances or coloration should be easily
since flaws which are then inaudible become audible from
detected by a critical car.
a loud-speaker. The position of the lecturer or of an
(8) Are the sibilants and other consonants clear in
orchestra relative to the microphone has an effect on the
speech? For example, is the hiss in the "s" clearly
general tenor of the sound. The question of balance of
defined when it occurs at the beginning and the end of
the instruments—not positions—in an orchestra is, of
a word, e.g., news. An absence of the hieher tones
course, one for the conductor.
results in "s" sounding like " f."
This is not a conIn presenting a series of aural tests for loud-speakers,
clusive test for the extremely high tones.
In this case
some hypothesis appears to be essential.
Moreover, it
the shrillness or blare of the brass (trombone) .and the
will be .assumed that the overall amplifier characteristic
piercing overtones of the violin must be looked for.
.
is uniform from 5o to 4,000 cycles.
Some, if not all, of these tests require to be executed
The following aural tests put in the form of queries
with care, since the human ear is readily deceived. Commay be useful for testing purposes :—
parison with another form of loud-speaker whose acoustic
(t) Has the loud-speaker any appreciable resonant
characteristics are known is extremely useful as a guide.
note? .This may be detected by local coloration of speech
There is no doubt that a good diaphragm type of instruor other transients according to the pitch of the resonment is better than the horn variety.
ance. Or it may .«he -evinced.on a 'cello, violin, etc., by
(To be continued.)
extraordinary loudness. Or with the piare there may be
a certain roundness or lack of sharpness—a kind of
woolliness. The resonance may be due to the horn, base,
AN ELECTRICAL RETROSPECT.
diaphragm, or reed, or other part capable of vibration:
OR sheer versatility in engineering production it must
There may be a tone coloration due to metal parts which
be difficult to find arecord to beat that of the Westis not readily. detected unless comparison is made with
inghouse Electric and Manufacturing Co., of East Pittsother types of loud-speaker.
burgh, Pa.
In a well-filled book we have received,
(2) Does the room have any appreciable influence, i.e.,
describing the engineering achievements of this energetic
is the room sufficiently damped to avoid unpleasant
concern during 1925, illustrated particulars are given of
echoes?
This is rather an awkward 'query to answer
electrical and mechanical undertakings covering the geneproperly. Try the loud-speaker at various points in the
ration and distribution of electrical power, Diesel-elecroom.
tric propulsion, heavy railway traction, light traction,
(3) Are the very low tones of the organ,' dótible bass,
illumination, and, last but not least, wireless.
'cello, the bottom register of the piano, and drums reproThe famous KDKA station, owner and operated by the
Westinghouse Company, is sufficient testimony to their
à In the absence of adequate low tones the grand organ
prowess in. the realm of radio.
sounds like a-harmonium.
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Savoy Hill Topicalities
A False Report.
One gratifying feature of the Press
scare concerning the alleged intentions of
the B.B.C. to adcpt a band of wavelengths 'between 10i and 200 metres is
that the hold which wireless has secured
on the public has been proved beyond dispute by the storm which the false report
created.
0000

A Poor Effort at Justification.
When confronted with the official
denial, the person who originated the
report is said to have declared: " Well,
if the B.B.C. does not at present intend
coming down to 100-200 metres, it will
have to do so sooner or later." This was
about the weakest a-,tempt at justifying a
misleading statement that could have been
devised.

By Our Special Correspondent.

economy of the usual wavelengths can be
effected by repeating certain wavelengths
for various stations; and, if so, at what
distances such stations can operate from
each other without interference.
This
plan will be put into operation immediately.
0000

Invoking the Muse.
Whether broadcasting is a blessing or
an ill, it affords an interesting glimpse
into the vagaries of human predilections.
A well-known dramatic critic recently
managed to turn out a page of matter
relating how, having no thoughts worth
while working up into printed words, he
tuned in to London and found that the
programme inspired him to such good
purpose that he had no difficulty in writing a first-class article.
Another illus-

trious journalist told the writer the other
day that eagerly as he craved for a receiving set in his study, he was afraid
that it would prove distracting and his
work would suffer.
00 00

Divided Opinions.
Now the Venezuelan Government is
putting a stop to the importation of wireless sets, as the labourers in the fields
are neglecting their work in order to
listen to the broadcast programmes. Tho
attraction of broadCasting .will no doubt
enable the field workers of the .South
American State to find a way out of the
prohibition stricture; but opinion among
labour authorities in other countries
appears to be divided on the subject of
the uses of broadcast reception as an aid
to physical endeavour.
As community

0000

European Stations.
The number of br,adeasting stations in
Europe at present operating on wavelengths between 100 and 200 metres c-an
be counted on the fingers of one hand.
No other existing stations are likely to
have their wavelengths brought down to
that band; but in some remote circumstance new stations, i.e., stations not yet
constructed, might conceivably be given
positions below 200 metres, as a possible
alternative
to
tle
curtailment
of
building programmes.
To prohibit the
erection of stations, however,
would
be very difficult
n the present state
of broadcasting; and although the curtailment of building stould not be lost sight
of as a possible solution of the existing
confusion, it may be kept in the background for the ninnent.
0 o 00

Geneva's Plans.
The plan that the Conseil, or Board of
the Office International de Radiophonie
at Geneva, is first to try a re-allocation
of wavelengths based on the population of
a broadcasting country, the area of that
country, the length of time that a broadcast service has been operating, and the
language difficulty, that is to say, where
two or more dialects are spoken in one
territory, special -Ionsideration will be
given. A system of duplication will be
tried in an endeavDur to discover if an

A HINT FOR THE B.B.C.
The Australian broadcasting station 31.0, at Melbourne,
recently scored a success by transmitting an under-water talk by a diver from the Duke
und Orris Dock, South Melbourne. The photograph shous the diver with his apparatus.
A 41
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singing in this country is becoming recognised as an incentive to work, so wireless installations in factories may presently be found a means of increasing
output—if the day-time programmes are
confined to music.
0000
Burns Night.
Monday next (January 25th) is the
anniversary of the birthday of Robert
Burns, the Scottish national idol. In the
eyes of a• Scot no Englishman is competent to commemorate Burns, or to
appreciate his poetry. Sassenachs may
have their own opinions on the subject,
but on Robbie's birthday they will be
given an opportunity of hearing what
Scotland thinks about her poet. A commemoration programme will be relayed
from Edinburgh.
0000
That Message from Mars.
A 2LO listener genuinely thinks that he
has heard Mars and has written to the
B.B.C. for confirmation of his exploit.
What disillusionment he will suffer when
he learns that he merely heard Captain
Eckersley on a crystal set !
0000
The World's Dear Children.
Broadcasting is seizing the imagination
of far Japan and an effort is being made
to cultivate the youthful Japanese mind
in radio matters. The principal of the
Taisho English School, Tokio, is educating his young pupils in the writing of
prose and verse especially for broadcasting. He has formed a world radio league
and wishes to broadcast "the world's dear
children's literary articles for the Japanese
childrem" The literary attempts will be
transmitted in English from the Tokio
Broadcasting Station.
0000
B.N.O.C. Operas.
During the opera season next spring
some regular relays of B.N.O.C. performances will be broadcast; but not so many
as were relayed from the northern provincial towns.during the autumn tour.
0000
Saturday Children's Corner.
To enable a first-class programme
to be broadcast from 5 to 7 p.m.
on Saturdays, the Children's Corner will
be put forward one hour on that day,
i.e., to 4-15 p.m., commencing on Saturday, January 30.
0000
Mr. N. Ashliridge.
Mr. N. Ashbridge's appointment as
Assistant Chief Engineer of the B.B.C.
will release Captain Eckersley from a
good deal of the routine work which has
hitherto fallen on his shoulders, and will
enable him to visit personally the different broadcasting stations and keep in
touch with the whole of the engineering
activities on the spot.
" P. P. E." has
in the past been his own administrative
and executive head, and has had more
A 42

FUTURE FEATURES.
Sunday, January 24th.
Loxims.-3.30
p.m.,
Symphony .
programme
conducted
by
Albert Coates.
Buvittnonam.-8.15 p.m.,
Studio
Service. Address to be given
by
Mrs.
George
Cadbury
(President of Free
Church
Council).
BOURNEMOUTH.-3.30 p.m., Symphony
Concert.
9.15 p.m.,
Chamber Music and Art Songs.
MANCHESTER.-3.30
p.m.,
Harp,
Song and Violin,
Monday, January 25th.
BIRMINGHAM. —7.30
p.m.,
Organ
Recital relayed from the Town
Hall.
MANCHESTER.-9 p.m., An Hour of
Robert Burns.
NEWCASTLE.-8.30
p.m.,
Brahms
Concert.
ABERDEEN. —8 p.m., Burns Night.
Centenary of Peterhead Burns
Club, relayed from Temple
Masonic Hall, Peterhead.
GLASGO W. —8 p.m., Burns Night.
Tuesday, January 26th.
Lminox.--8 p.m., Band Music by
Living
British
Composers.
9.25 p.m.,
Radio
Military
Tattoo.
BELFAST.-8 p.m., Song and Light
Instrumental Music.
•
Wednesday, January 27th.
LONDON. —9 p.m.,
Mozart Programme.
BIRMINGHAM.-7.30 p.m.,
Choral
Concert, "Dido and .E.neas,"
relayed from the Town Hall.
CARDIFF.-7.30 p.m., Variety Concert, relayed from the Rhondda
Institute, Tonypandy.
NEWCASTLE.-8 p.m., Ballad Concert.
CIA SC.0 W.-8 p.m., Symphony Concert.
Thursday, January 28th.
CARDIFF.-8 p.m., Famous Love
Scenes.--I.
•'MANCHESTER.-7.30
p.m.
Hallé
Concert, relayed from Free
Trade Hall. 8.30 p.m., Lancashire Talent Series.—(6) Con.
tribut-ion by Blackburn.
NEWCASTI E AND 5XX.-7.30, Concert.
Friday, January 29th.
LoNnox.-9.30
p.m.
Pianoforte
Recital by Sapelinikoff.
ABERDEEN.--8 p.m., Ballad and
Orchestral Concert.
Saturday, January 30th.
BOURNEMOUT R. —8 p.m., Burlesque
and Variety.
CARDIFF.-8 p.m., Sea Sprat.---II.
ABERDEEN.-8 p.m., Concert Opera,
"A Romance in Spain."
BELFAST.-8 p.m., Variety.

JANUARY 20111, 1920.
to do than one man can be expected to
cope with if development and research
are to receive an adequate share of his
attention.
0000

Closer Co-operation.
A number of additional changes in
engineering organisation are to be made,
consequent on Mr. Ashbridge's appointment, and liaison between the various
departments and sections will be as close
as possible. The strengthening of engineering efficiency should be reflected in
an all-roimd improvement in the work of
broadcasting, and in the perfecting of
transmitting equipment.
0000
Cardiff's Birthday.
On February 13th the Cardiff Statioh
will celebrate its third anniversary with
a special programme which is now being
planned.
One item of special local
interest will be the appearance .of Mr.
Rex Palmer, who will go down from
2L0 to sing a song or two and broadcast a few words of greeting.
0000
Mr. Palmer's Early Connection with
Cardiff.
When the Company consisted of some
six individuals, Mr. Palmer went down
to South Wales, found the premises for
a station, and fixed up the arrangements
for the opening.
A local staff was
appointed shortly afterwards, but things
did not work smoothly and Mr. Palmer
had to go down again and carry on as
station director (pro (em.) for six weeks.
His coming visit will therefore interest
the older body of listeners.
000.
Listeners in South Wales.
If ever the power of any British brad.
casting station were to be increased, the
Cardiff station would merit, perhaps, first
consideration.
It is probable, however,
that the Postmaster-General would raise
an objection to putting up Cardiff's
power on the score of shipping interests;
although it would not be surprising to
learn that the mind of the B.B.C. had
already been exercised over Ile question
of listeners' interests in South Wales,
but the results of its proposals for overcoming the difficulties liad net been very
encouraging.
0000
Special Measure Required.
Wales is difficult to serve from the
Cardiff station.
Broadcasting is very
popular in the Rhondda Valley, but
nearly a million people only fourteen
miles distant have great difficulty in
getting crystal reception from Cardiff.
In the other direction the station serves
Bristol fairly well. It is the mining district for which special measures should
be devised to provide listening facilities,
as broadcasting could
do much to
brighten the lives of the miners and
their families.
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To-day we travel in comfort
indeed. No luggage. No station
worries. An easy chair, a receiving set—and we can do all
the globe-trotting we want in
our comfortable old slippers.
No "station " worries, did we
say ? None at all, providing,
of course, that our set is equipped with " ORMOND "— the
world's finest condenser. We
must always bear that in mind.

199-205, Pentonville Road,
King's Cross, London, N.1.
'Phone: Cierkenwell 9344, 5, and 6.
'Grams: ''Ormondengi, Kincross."
Factory:
Whisktn St.,Clerkenwell,E.C.1

The Low Loss Square
Law Condenser.
The remadiably low prices are :—
Size
Price
Price

withriut vernier with veriiier

-001
9/10/6
.0005
8/9/6
.0003
7/6
9'4)0025
6/6
8'Complee with Knob and Dial.

Advertisements for " The Wireless ll'orld " are only accepted from firms we believe to ve tnaroughly reliable.

"
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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
Below will

issue of " The Wireless World."
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CONDITIONS

a. Clueswill not, of necessity, appear in the same way as in the
advertisement page,
but may be inverted or placed in soma
other position.

number of entries.
Erasures or alterations on a coupon will
disqualify the entry.
4 The first prize of £5 will be awarded for the first correct
solution opened; the second prize of e.:2 to the next correct solution;
the third prize of 1,,t for the third, and tour consolation pr'res of
inf. each for the next four correct answers.
In th event of no
readers sending correct solutions the prizes will be awarded to the
competitors whose solutions are most nearly correct.

3. In order that town and country readers may compete oit
equal terms, solutions will not be dealt with until to a.m. on
Monday next. All solutions received before that date will be
retained until Monday minting. Competitors may submit any

5. The decision of the Advertisement Manager of The Wireless
World is final, and no correspondence car: be entered into.
Competitors enter on this distinct understanding.
No member of
the staff of the paper is permitted to compete.

r. Al' solul ions must be written on the special coupon app
on an advertisement page in this issue and addressed to
Wireless World, Dorset House, Tudor Street, London, IrA
and marked "Ilidden Adverts." in bottom left corner.
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ELMS AND THE RAILWAY.
A Carrier Current
System cn
American

Trains.

OR a number of years
the American railways have been experimenting in co-operation
with various radio manufacturers
to
determine
the
advantages and limitations
of wireless in tackling railway problems.
The application of carriercurrent equipment to communicate between the front
and the rear of long freight
trains is now being experimented with on the Virginian
Railway by the Westinghouse Electric and Manufacturing Company. The course
of the railway lies over the

The cab roof of an electric locomotive on the Virginian Railway, showing the aerial mounted on
porcelain insulators.
The overhead power wires are used for carrier current signalling between
the front and rear locomotives of long freight trains.

The transmitter am receiver are contained in a single cabinet.
On the left Is tr. rear v;.evv of the
panel, while au external view of the instrument is seen on the rIgh ,
:.

Allegheny and Blue Ridge
Mountains, and apart of this
line covers a gradient of r
in so with nutnerous curves -and tunnels.
On a portion
of this difficult line, which
has recently been electrified,
it is customary to run one
locomotive at the head of the
train and a helping locomotive at the rear.
The
primary problem is to get
synchronous action between
these two locomotives, particularly in starting and
stopping.
Under
steam -operating
conditions this is accomplished by the rear locomotive allowing the throttle to
remain partly open, thus
picking up some of the slackof the train. When the forward locomotive starts, the
motion of the train becomes
evident to the engine-driver
in the rear; he has simply
to increase throttle opening.
Obviously
with electric
propulsion it would be uneconomical to follow the
& 45

"

"
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Wireless and the Railway.—
same procedure.
Furthermore, the air whistles on electric locombtives do not carry as well as steam whistles
on steam locomotives.
Thus, the goods trains on the
Virginian railway being approximately one mile in length,
it is :often impossible to hear the whistle from one end
of the train to the other.
In .an attempt to solve the problem, it was decided
to experiment with à carrier-current signalling system,
and two transmitters and receivers were constructed. The
early experiments showed that a railway carrier-current
system .
must be extremely ruggedly built to withstand
thé vibration encountered. •Accordingly, both the transmitter and receiver were redesigned. The ensuing tests
were so successful that permission was sought and obtained
from the Virginian Railway to give the apparatus a
practical test on their electric locomotives.
The System in Operation.
Both transmitter and receiver are mounted in steel
boxes, and all components are very rigidly made. The
particular .outtit used was primarily designed for both
Morse and telephony, but Morse signalling is preferred,
so that the apparatus now installed does not provide for
telephony.
To the cab roof of the locomotive a small signalling
-box is attached, out of which box hangs a rope similar
to the ordinary whistle cord.
The third unit of the installation is a motor generator
furnishing the high-voltage output for the plate supply
to the transmitting vacuum tubes. It is driven either from
a storage battery or from an external source of power.

JANUARY 20t1e, 1926.

The transmitter and receiver aré connected at will to
an aerial mounted on insulators above the locomotive',
and close to the trolley wire. In the experimental 'installation it is possible to operate the equipment from one
end of the cab only, but in finished installations an
operating box and loud-speaker would be installed in
both ends of the cab.
The electrical circuits used are very similar to those
employed in regular communica*Hn.. The transmitter consists of a 5o-watt master osci.. tor valve operating two .
5o-watt power amplifying valves in parallel. The signalling is effected by a remotely controlled relay.
The
receiver consists of the necessary tuned circuits with a
detector and two low-frequency amplifying valves. The
H.T. batteries are self-contained, and the filaments are
operated from alternating current.
In 'operation all that is necessary when the driver
wishes to signal is to pull down the signalling cord halfway. This starts the motor generator and sends highfrequency current out over the system. On pulling the
rope all the way down the output is modulated by a
500-cycle modulator, producing anote in the. loud-speaker
at the other end of the 'train. By using a code of signals
similar to that used for whistling, any message can be
transmitted.
Furthermore, the signal can be acknowledged, and communication carried on in the opposite
direction.
The advantages of this system are obvious, particularly by reason of the fact that the only equipment needed
is that on the locomotives. It is probable that .any other
communicating system would involve equipping all the
rolling stock:

INTERFERENCE WITH RADIO RECEPTION BY STREET CARS.
ERV shortly after the introduction of broadcasting
it was found in almost all German towns that
very unpleasant interference with radio reception
was caused by the electric tramways.
The reason for
such interference was investigated as long ,ago as two
years by F. Eppen, who found that the weak curient
used -for lighting the cars was the cause of the interference. .During the daytime, therefore, the interference
did not generally occur, nor was it produced in the evening except when the intensity of the current was Iess
than about ior 2 amperes. This limit of current intensity
depended further-upon the metals which touch each other
at the current-brushes of the car, and the conditions were
specially .unfavourable Jai the case of those .cars with
brush contacts. of aluminium.. Carbon brushes, however,
aré 'advantageous; and for this reason the cars of the
trainWays at Frankfurt-a.-M., •for example, have had
carbon sliding contacts fitted on their current brushes,
with the result that the interference with reception caused
by the trams has since totally disappeared.
In Berlin also numerous attempts have been made in
order.to determine how the ,interference caused by electric
tranis could: best be .eliminated. The cars of the Berlin
tramways have been fitted with yoller contacts, which, in
general, give rise to less. interference than do the sliding
contacts. Another method adopted was the insertion of a
large condenser of a capacity of about 30 mfd. between
the brushes and the -earth 'connection. This method has
A 46

been applied to about twenty-two cars of a Berlin system,
and is said to have been found satisfactory. With trials
at other towns where the cars have not roller, but sliding,
contacts, it was found, however, that the condensers
were not of much use, and the plan is now seriously
entertained of fitting all the current brushes with carbon
sliding contacts, which has the added advantage that
the supply wire is not worn nearly so much as is the case
with the metal current brushes.
H. K.

GERMAN BROADCAST LISTENERS.

T creased again considerably on December 1st.
HE

number of German

broadcast subscribers inThe
total number of listeners-in subscribing on December 1st
was 966,804, an increase in November of 53028, i.e.,
1,768 new subscribers daily.
The greatest increase is
shown by Berlin with 23,257 new subscribers, so that
the Berlin transmitting zone now includes 417,749 listeners.
The Münster-Dortmund -Elberfeld transmitting
zone has secured 10,613 new subscribers, and has now
a total of 71,798 listeners-in; and Hamburg has 5,393
new subscribers (total for Hamburg-Bremen-Hanover,
'18,618). Nearly as great an increase is shown by Breslau
with 4,920 new listeners, who come chiefly within the
range of the newly opened Upper Silesian transmitting
station at Gleiwitz.
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Manufacturers.
A Review of the Latest Products of the •
THE FORBID DIAL.
A reduction gearing of 200 to 1 is
obtained by means of aworm drive operating on the toothed edge of a nickel.
plated brass, disc it the new Formo
instrument dial.

cycle supply is unsatisfactory and produces a hum on the transmission which
is difficult to remove. One was therefore
naturally a little prejudiced when testing
this unit. A four-valve set consisting
of a high-frequency amplifier, detector
and two optional L.F. stages was used
for the test in conjunction with a loudspeaker using the average aerial for
reception at a distance of some fourteen
miles from a broadcasting station.
It

when using telephone receivers, and using
the receiver as a three-valve set connected to a pair of telephones deriving
H.T. from the unit, distant stations could
be listened to with practically the same
ease as when a dry cell battery supplied
the
potential.
The design of the unit follows standard
practice, and consists of a transformer
with two secondaries for providing plate
potential and filament heating current for
the rectifier valve. A choke coil is in
series with the output, and is bridged
with a bank of condensers forming a
smoothing or filter circuit. The valve
recommended by the makers is the
B.T.H. B6 with grid and plate pins
bridged.

Fur.•

0 000

THE

SPARTA L.P. INTERVALVE
TRANSFORMER.

The design of the Sparta Ironclad
intervalve transformer manufactured by•
Fuller's United Electric Works, Ltd.,
Woodland
Works,
Chad well
Heath,
Essex, departs from the more usual practice of adopting a core made up from
stampings. In this instance the centre
core, which is about bin. in diameter, is
built up with moderately fine soft iron
wire of a suitable length so filet when
inserted into a cast-iron box aclosed mag- .
'attic circuit is produced.
The winding is very carefully wound
on layer by layer with a thin paper cover-

Tuning positions can be recorded on the
Formo fine tuning dial.

The dial, which is slightly larger in
diameter than the usual size, is provided
with a white circle divided into 180°,
and by means of an indicating plate
tuning positions can be recorded.
A
grub screw attaches the dial to the instrument spindle, and a useful feature is the
provision of a liner 'or the hole so that
the dial can be used with either threaded
or plain spind:es.
0 0 0 0

TUDORADIO

A.C.

MAINS UNIT.

The listener whose house is wired with
A.C. supply usually regards himself as
unfortunate inasmuch as the mains are
unsuitable either for battery charging or
supplying the elate potential for operating the receiving set. With regard to
using A.C. mains fcr H.T. supply, the
Tudoradio Co., Ltd. Tudor Works, Park
Royal, London, N.W.I0, have designed a
unit which if connected up by means of
a socket to the lighting circuit will provide at its three output terminals a suitable voltage for ope-ating both detector
and amplifying valvEs.
The experimenter has already devoted
much attention to woducing rectifying
apparatus that will perform this duty
satisfactorily, and it is generally admitted
that single wave rectification on a 50-

Tudoradio A.C. unit for deriving
supply from A.C. mains.

H.T.

was with sottie surprise that it was found
that not, only could the set be used with
H.F. and detector valves, but that both
of the low-frequency amplifiers could be
brought into operation without an appreciable hum being discernible.
Loud-speaker reception from a local
station can be carried out with the unit,
whilst with distant srgnals where the
strength is inclined to be weak it was
noticed that a slight hum did exist.
A.C. hum, if present, is readily observed

Sparta Interval ve transformer. The tnaLs—
netic circuit is closel throul,h the cast
iron screenin,1 box.

-
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ing between each layer. The winding is
not impregnated with wax or other insulating material, which would have the
effect of increasing its capacity excepting
at the ends, so that the entire spool is
sealed and rendered impervious to moisture. Enamelled wire" is used for winding, though the ends are terminated with
a number of turns of fine silk wire
inserted probably for the purpose of preventing breakdown of the end turns when
connected in a circuit carrying radio
frequency currents.
This component is compact, can be
easily mounted in a set, and may be
relied upon to give good performance.

A.J.S. CHOKE AMPLIFYING UNIT.
The choke coupled unit. of A. J.
Stevens & Co. (1914) .Ltd., Walsall
Street, Wolverhampton, is des;gned so
that it can easily replace transformer
coupling without modifying the existing
layout of the components of a receiver.
The additional apparatus, consisting of
coupling condenser and grid leak, are
mounted on an ebonite panel, secured to

THE SOLCUP CONNECTOR.
To produce areliable junction in instrument wiring in the form of a "T " joint
necessitates the bending of one of the
wires into " L " formation to increase the
area of contact. Joints of this sort rather
detract from the appearance of the instru-

An enlarged view of the .• bolclip" connector.
(A) is a small brass cylinder
to facilitate the soldering of square wire
to the stem of a terminal.
Another type
is seown in (e.) for maeing a ••
" jo nt,
whll
(C) is the small plug of solder
which, when heated, exactly fills the joint.

THE SANGAMO CONDENSER.

the top of the iron core choke, and four
terminals are provided so that the unit
can be connected in circuit in exactly the
same way as an intervalve transformer.
The choke coil consists of a spool of
wire, liberal in size, set up around a
core, in the manner adopted in ititervalve
transformer construction. A special choke
coupling unit is supplied for use between
a detector valve and the first note magnifier, fitted with a by-pass condenser
bridging the choke winding. Mica is employed as a dielectric.
The grid leak,
which is mounted in clips, is shown to
have a value of 2 megohms.
A
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the clean brown Bakelite moulding recommends the use of this condenser apart
from its reliability. No means are provided, however, for securing it to panel
or baseboard, but it can be supported
quite well on the wiring. Sangamo condensers are a product of the British Sangamo Co., Lid., Ponders End, Middlesex.
0000
WIRE-WOUND ANODE RESISTANCE
The Vat-Icy Magnet Co., of Woolwich,
S.E.18, have recently produced within
the standard dimensions uf the usual clipin anode resistance, a series of wirewound resistances suitabl- for use in
resistance-capacity coupled circuits.
The winding is arranged as a spool consisting of a number of single layers with

nient wiring, and some experimenters
therefore prefer to merely touch the wires
in contact, bonding them together by a
liberal application of so:der.
Such a
joint is, however, liable to break when
subject to vibration, while the solder
after a while becomes brittle.
Messrs. Cooke & Whitfield ‘Vireless,
Ltd., of Birmingham, are placing on the
market under the naine of "Solclip"
small brass connectors which are manufactured by Dale, Forty & Co., Ltd., and
suitable for holding together " T " joints.
To simplify soldering, small pellets of
solder are supplied with the connectors,
together with a tin of Fluxite. A solder
pellet is inserted in a hole in the clip,
and when heated just fills the joint.
Another type of "Solclip " is also
produced for securing a connecting wire
to the threaded stem of a terminal.
0000

The A.J.S. choke coupling unit, type
Al is fitted with a condenser bridging
the winding of the choke coil, coupling
condenser and grid leak.
Connections
are made to four terminals so that the
unit can replace a transformer.

JANUARY 20111, 1926.

The Sangamo condenser is moulded in
Bakelite, completely excluding moisture
and protecting the plattés from damage.
A section of the condenser is shown in
the accompanying illustration, and it will
he seen that the plates are completely
bedded in the insulating material.
Screwed terminals are provided on both
sides of the condenser so that several connections can be brought together, or alternatively the screws can be removed and
a stiff wire liaised right through the
threaded hole, good contact being ensured
by a touch with the soldering iron.
The attractive appearance presented by

A section through the
condenser.

Sangamo

The Varley wire wound anode resistance.

waxed paper insulation and the resistance
wire is silk covered. This anode resistance is suitable for use in resistancecoupled low-frequency amplifiers, and is
obtainable in resistance values up to
100,000 ohms.
It is suppl ed complete
with au ebonite base piece, nickel plated
c:ips and terminals.

CATALOGUES
RECEIVED.
"Falk, Stadelmann and Co., Ltd." (8393, Farringdon Road, London, E.C.1.).
68-page catalogue of Efesca components
and Efescaphone receiving sets.
0000
" Fuller's
United
Electric
Works,
Ltd.".
(Woodland
Works,
Chadwell
Heath, Essex).
Catalogue 315 E, relating to Sparta radio accessories.
0000
"J. H. Taylor and Co." (Macaulay
Street,
Huddersfield).
-"Reliability
Wireless Guide No. 2, aprice list of wireless apparatus by reliable makers.
0000
"Goswell Engineering Co., Ltd." 9598, White Lion Street, London, N.1).
Leaflet describing the Quality electric
soldering set,
0000
" Seagull, Limited."
(Regent House,
Kingsway,
W.C.2.)
Catalogues
of
" Seagull " components, including the
choke capacity. coupling and the low-loss
tuner.
0000
" Rotax (Motor Accessories), Ltd."
(Rotax
Works,
Willesden
Junction,
N.W.10.) Art catalogue descriptive of
" Rotax " wireless broadcast receiving
equipment, dry batteries, and accumulators.
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Brain Waves of the Wireless Engineer.
Aerial System.
(No. 221,825.)
Application date: Sept. 11th, 1924.
Convention dale (Geiniany): Sept. 11th,
1923.
The Telefunken C enpany describe in
the above patent specification an antenna
system comprising a receiving antenna
proper and one or more shielding antenna
cf larger dimensions than the receiving
antenna erected between the receiving
antenna and the direction or directions
from which it is desi •ed to eliminate disturbances and couplcd to the receiving
antenna. 'Pile distancI between the receiving antenna and the screening antenna or
antennae is made less than a quarter of
a wavelength, so that the whole system
may be erected up3n a comparatively
small piece of ground.

sists of a thin sheet of metal foil, carried
on the upper surface of the base F.
The mercury is contained in a vessel

h
Variable condenser with mercury electrode.

H of resilient material which communicates will the compartment beneath the
rubber pad D through passages h, h'.
The pressure over the upper surface of
the pad D is varied by rotating the
spindle B, which acts on a series of plates
C resting on the rubber pad.

Hornless Loud-speaker.
(No. 242,362.)
Application date August 11th, 1924.
The Western Electric Co., Ltd., describe in the above patent specification
a modification
of
their
well-known
" Kone " loud-speaker, consisting of an
acoustic device comprising a large directacting vibratory member whose mass per
unit area increases progressively from
the point of application of the actuating
force.
A large direct-acting double conical
diaphragm d, one side of which is truncated and open, or closed, is secured to
an annular member a in ally suitable
manner.
To the apex of the conical diaphragm
is connected the receiver unit rby a rod
b. The casing for the vibratory system

0 0 0 0

Dir.ctional aerial system.

(No. 221,825.)

The arrow A repiesents the direction
from which it is desired to receive the
signals, while distinbances coining from
the direction of the arrow S are to be
eliminated. E, is the receiving antenna
and E, the screening antenna, which is
closely tuned to the same wavelength as
E, and is also substantially similar to,
but larger than, E,.
K is an aperiodic
circuit coupling E„ to E,.

Tapped Coil Crystal Receiver with
Optional Valve Amplifier.
(No. 241,656.)
Application date Animal 181h, 1924.
Mr. J. Gaunt describes in the abo‘e
patent specification a tapped coil crystal
receiver adapted to he used without lowfrequency amplification by using terminals E b' or with amplification by
using terminals G H.
The set is tuned by plugs attached to
the aerial A and earth B. The coils A',
)3' are separate, and a loading coil may
be inserted between the terminal sockets.
The terminals, tappings and valve contacts are formed as eyelets.

0000

Variable condenser.
(No. 2.11,806.)
Application date October 25th, 1924.
Mr. J. A. Williams describes in the
above patent specification a variable condenser in which mercury is maintained
under pressure in a compartment, of large
surface area and very small volume
formed between a pad of rubber D and
a base of non-conducting material F
covered with mica to form the dielectric,
the mercury being forced therefrom to
vary the capacity by varying the pressure on the upper sirface of the pad D.
The fixed plate of the condenser con-

Crystal receiver and

Kone" loud-speaker modification.

is preferably made of wicker and for
convenience is, made in three parts, a
frame f, a cover c; and a rear, cover g.
The frame portion f ¡s preferably woven
over rinkr,s h and
leaving a central
opening in the rear, which-is 'closed by
the portion g, held in place by spring
clips. The basket-like cover c is preferably conical in shape.
Double cone diaphragms from 9in. to
41f t.
in
diameter,
constructed as herein
0G described, have been
found lo give excellent results.
A practicable size,
however, is one ha‘ •
jug
a diameter. of
about 18in
and an
insert
approximately
9in. in diameter, the
insert being made of
thin
glazed drawing
paper and the other
portion of the face
and
the
truncated
member of blotting
amplifier.
A 49

WIluecom
Weld

¡oó
paper. The actual materials to be used,
however, are not so important.
The central portion should be made as
light and stiff as possible, the lighter and
stiffer the better.
0 0 0 0

High-Frequency Signalling System.
(No. 241,417.)
Application date Dec. 17th, 1924.
Dr. Marten Johann Huizinga describes
in
the above patent specification an
improved high-frequency signalling system for wireless or line telephony or
telegraphy of the type in which there is
no carrier-wave radiated at intervals
between signals, that is, during the time
that the high-frequency current is not
modulated, no wave is radiated, or only
a very feeble one. According to the
invention, a radiating circuit is connected

to two model points in a local oscillating
circuit, or to two 'points at which the
voltage is always the same in magnitude
and phase.
C2

cl

I.

A

Suppression of carrier wave in intervals
between signals or speech. (No. 241,417.)

London, S.W.I0.
(October, November, December, 1925.)
Great Britain :2CC, 2FK, 2FM, 2FU,
2GY, 23,1, 2JU, 2LZ (R/14), 2QB, 2TA,
2VS, 2VL, 2XV, 2ZF, 5FT, 5HX, 5KU,
5SI, 5WV, 5X0, 5Y1, 6IZ, 6VP, 6YU,
6ZM: U.S.A.: 2KG, 2BL, 2AGQ, 1RD,
1CMX, lAIR, 8ALF, 8ALY, 9DYY,
WQ0, WIR, WIZ. France: 8DK, 8FP,
8GW, 8GZ, 830, 8NA, 811Z, 8AIX,
8PKX, 8YOR.
Holland: PB3, 2PZ,
OEA,
OEZ,
OKS,
PCLL,
PCUU.
Italy:
IAS,
IAU,
IBW,
IMT,
IRG
(RM.
Miscellaneous : B K5,
8 2K, B 6G, SMYV, SMTN. SMUI,
POF, 8LDR, 8CAX, 8ZB, 8MB, 7XX,
LSI, CS. O.K. I, EAR. 21, BZ. IBD,
MANIC, BZ. 5AB, CBY, CRP.
(0-v-1.
15ft. indoor aerial.)
.1. B. Kaye (5BU).
West Norwood, S.E.27.
Great Britain: 2AEY, 2AKG, 213L,
2DA, 2EC, 2FM, 2GU, 2JB, 2JP, 2QB,
2QV, 2TO, 2XV, 2ZB, 5BY, 5DK, SEC,
5GS, 5HG, 5FIJ, 511X, 5KO, 5KU, 5LF,
5:110, 511Q, 5RZ, 5SI, 5SK, 5SZ, 5WQ,
6DO, 6ER, 6FA, 6FQ, 6IZ, 6JB, 6LJ,
6PG, 6RW, 6SU, 6TD, 6UZ, 6VP, 6XG,
6YQ, 6YU, 6YV.
G.I.: 5NJ,
6MU. Irish Free State : 11B. France:
7VX, 8CA, 801, 8JD, 8,JR, 8DK,
8DUCH, 8JC, 8IL, 8MMP, 8PEP,
8PKX, 8PM, 8RZ, 8SST, 8TH, 8TOK,
8XH, 8Z3.
Germany: KPL, K7, 18,
IA, W4.
Norway: IA, 4X. Finland :
200, 2ND, 2NX, 5NF.
Belgium: C2,
E9, G6, K2, L9, S2, 133, V2, W3. Holland: OCZ, OGG, OPX, 2PZ, 12BB.
Denmark : 7ZM.
'Switzerland : 9AD,
9BR, 9KI). 9RNA.
Yugoslavia: 7XX.
Spain : E-1BH.
Various: GB1, GB2,
P-1AB.
L. H. Thomas (6QB).
London, N.I.
Great
Britain : 2AU,
2131, 213M,
2BAV, 2CA, 2GG, 2GW, 2GY, 2GZ,
2IV, 23.1, 2JU, 2KG, 2MI, 20C, 20M,
20N, 2Q0, 2RK, 2S0, 2ST, 2SV, 2SZ,
2UA. 21.IV, 2VL, 2VO, 2VR, 2VS, 2VW,
2VX, 2WS, 2X0, 2XV, 2ZA, 2ZX, 5AR,
513Y, 5013, 50F, 5CP, SOT, 50W, 5HT,
A 50
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Heard.

Extracts from Readers'
Logs.
515, 5NJ, 50W. 50X, 50Y, 5PD, 5QV,
5S0, 5SR, 5T .
V. 5TH, 5UL, RN, 5VP,
5WX, 5XW, 5X Y. 5YK, 5YM, 5ZG,
6131", 6110, 6CT, 6DA, 6FK, 60W, 6HY,
6JJ, 6,TV, 6KA, 6LL, 60P. 6PL, 6PT,
6PU, 6TX, 6170, 6VX. 6WG, 6WQ,
6XR, 6YG, 6YJ, 6YK, 6YQ, 6YS, 6YT,
6YU, 6YV, 6YW. France: SAE, 8BF,
8BGM, 8BN, 8B0, 8CH. 8CT, 8DK,
8E1, MI, 814'N, 8GB, 8IIG. 8HU, 8IK,
8IL, 8JN, 8TOK, 8UOU, .8VO, 8VW,
8VX,
8WAL,
8YNB,
8ZB,
8ZEB.
Spain: EAR1, EAR2, EAR6, EAR9,
EAR21, EAR22. Italy: lAS, 1FP, IGB,
1GW, 1MT, 1NO, 1RG, 3TR, 4AS.
Sweden: SMRG, SMTN, SMUI, SMUK,
SMVY, SMWF, SMXU, SMYY, SMZS.
Norway: LA1A, NW4X.
Denmark:
7BJ, 7EC, 7QF, 7ZM.
Belgium: K4,
E9, 4KR, B7, J22, K14, 4YZ.
Germany: K4, Y4, Y5, Z7.
Holland:
OFL, OWC, OZM.
Finland: 2NCA,
2NCB, 2NM, 2NN, 3NÔ, 3NÜ. Egypt:
1BH, 3JJ, 300.
Yugo-Slavia:
7X7, Others: A3, CB8, WX5M, G4HA,
GFUO, GRIP.
J. Hum.
(0-v-0, 0-v-1.)
Lichfield.
(November 29th to December 31st.)
Great Britain :6AH, 6YU, 6JW, 5-VI
(all telephony). U.S.A. :1CKP, 1CMP,
1SW, lAXA, 1SI, ICH, 1ZA, lYB,
IBGQ, 'An 1CMX, lAYA, 1BVL,
lAAP, lAMD, IGA, 2XE, 2AKY, 2AFO,
2CKL, 2EM, 2MK, 2BIR, 2CVJ, 3YX,
3BSS, 3BZ, 3PY, 3BVA, 4JE, 4BV,
4IZ, 4RR, 5ACL, 5ZAI, 8DGP, 8DGL,
8BZK, 8AUL, 8DFR, 8BWW, 8ALY,
8DTO, 8DIA, 8DEM, 9DQU, 9EJI, 9FF,
9BAZ, 9ZA, 9AVJ, 9EGH,
9ADO,

JANUARY 2oth, 192d.
Energy is radiated only when the
frequency of the oscillations of the local
circuit, or both, are modulated.
As shown in one example, oscillations
are produced by a thermionic valve connected to three points of the coil that
forms a closed circuit with the condensers
C, and C,.
These two condensers are connected
together and form a push-pull-condenser
microphone. To this end a movable diaphragm that vibrates with the speech
waves is interposed between the two rigid
plates, so that on opposite sides of the
movable
diaphragm
condensers
are
formed the capacity of which is either
reduced or increased, whilst the capacity
of the other is increased or reduced.
Owing thereto, the total capacity in the
closed circuit remains the same, therefore
the frequency of the circuit is not
altered.

9BHT, 9DNG.
Canada: 1DD, 1DQ,
1A11.
Australia: 3AK, 3BD, 3BM,
20M, 2BB, 3LM, 3YX, 5BG.
South
Africa: A6N, A3E, A4Z. Philippines:
1HR, 1FN, NAJD, NAJI. French IndoChina: 8LBT, 8QQ.
New Zealand:
2AC, 2XA. Mexico: IAA. Brazil: 5AA.
Argentine: FH4. Scandinavia: SMXTJ,
SMZZ, SMUV, SMZS, SMUI, SMVJ,
5NB, 2NX, 2NN, 2CO3 LA1A, LA4X,
SGT, SKA.
Various: GFUP, NTT,
GHA, ElBH, IDH, PC7, LX1, DA,
4AV, NEQQ, I2BB, LS1, EGEH, BER,
SOS, DTBT, NDX, EA2.
G. S. Samways.
Dublin.
(December 7th to January 4th.)
Australia: 3XO, 6AG. New Zealand :
4A11, 4AV.
Japan: 1PP.
Honolulu:
6BUC.
South Africa:
A4Z, .A6N.
Canada: 1DQ, 2BG, 3KP. Brae :1A11.
Porto Rico : 4JE.
Palestine : 6ZK .
U.S.A.: LAAP, lACI, lACW, IAEI,
lAGQ, lAGS, 1A1U, lAJO, lAMF,
lATJ, lATV, lAWB, IBAD, 1BDH,
1BIG, 1BGC, IBS, IBXF, 1BXH, IBYX,
1BZ, 1CAB, ICAW, iCI, 1CKP, 1CMP,
1CMX, 1CO, 1COE, IGR, 1HJ,
1SW, IXM, 2AAN, 2ACP, 2ACS, 2ACY,
2AJQ, 2ANP, 2BL, 2BW, 2BWA, 2BXJ,
2CRB, 2CUB, 2CXL, 2CYX, 2HFI,
2KG, 2KR, 2KU, 2MK, 2MU, 2QU,
2RW, 2TP, 2UK, 2XQ, 2ZT, 3AQL,
3AUV, 3BMZ, 3BTA, 3BWT, 3BVA,
3CEL, 3DH, 3HG, 3J0, 3JW, 3LJ,
3LW, 3PS, 3SK, 3TE, 3ZR, 3ZM,
3AVK, 4ES, 4FA, 4RM, 5ACL. 5AFD,
5AGN, 5ALZ, 5ATT, 5FC, 5JÉ, 5MI,
5VA, 5YD, 5ZAI, 6CGV, 601, 7GR,
7UZ, 8AC, 8ADE, 8AFQ, 8ALS, 8ALU,
8AME, 8BAU, 8BD, 8BDC, 8BI, 8BKM,
8BPL, 8BWW, 8CNX, 8DAA, 8DAN,
8DGJ, 830, 1315L, 9AZL, 9BFP, 9BHI,
9BHT, 9BNA, 9BUP, 9BVH, 9BZI,
9CIP, 9DBB, 9DZ, 9EJI, 9XI, 9ZT.
Madeira: P3FZ. Russia: RCRL, RRP. '
Morocco: IZV, AIN, MAROC.
Unknown: 3EX, EGEH, FT1, ZSF2, L60,
SP, L1JW.
D. M. and D. F. O'Dwyer.
(0-v-1. 25 to 50 metres.
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Definitions of Terms and expressions commonly used in Wireless
Telegraphy and Telephony.
This section is being continued week by week and will form an authoritative work of reference.

ANODE
RESISTANCE

LT.

Resistance—capacity coupled valves.
for all audio-frequencies and is thus
conducive to distartionless amplification. It is also slitaMe for high-frequency amplification for the longer
wavelengths, i.e., from 1,000 metres
upwards. It does not give good amplification at short xavelengths because
a large proportion of the signal oscillatian is by-passed over the resistance
by the inter-electrode capacity of the
valves.
On accoant of the potential
drop across the resistance higher plate
voltage supply is necessary than with
other types of coupling.

Resistance Drop.
The potenti61 drop
in a circuit., due to. the resistance,
which occurs when a current flows.
This is given by the product of the current and the resistance.
Resistance Loss.
Resistivity.

See PR loss.

See SPECIFIC RESISTANCE.

Resistor.
A conductor having conciderable resistance introduced into a circuit
for the purpose of adding resistance.
Resonance (in electric circuits).
Resonance is said to occur in an electric
circuit when an alternating potential
whose frequency is equal to the natural
frequency of the circuit is applied to
its ends. Resonance can only occur in
a circuit which possesses both inductance and capacity, and " complete resonance " is said to take place when
the frequency is such that the inductive
reactance is exactly equal to the capacity reactance. Since these two quantities are opposite in sense (the former
represents a lagging current and the
latter a leading current), the resultant
reactance of a circuit in complete resonance is zero, and therefore the current drawn from the supply is in phase
with the voltage.
If f is the frequency. L the inductance in henries, and C is the capacity
in farads, then the inductive reactance
is 2r/I, ohms, and the capacity reactance is 1/2110 ohms. and, -since
these are equal when complete resonance occurs, the frequency of resonance is given by f---cycles per
2/LC
second, which is the natural frequency
of the circuit. A circuit which has L
and C adjusted to give resonance at
a certain frequency is said to be tuned
to that frequency. Wireless communication is based upon this property of
electric circuits.
The properties of a circuit tuned to
resonance depend on whether the inductance and capacity are connected in
series or in parallel.
For series connection the impedance of the circuit
is a minimum when adjusted to resonance, being equal to the ohmic resistance R, whereas for parallel connection
of the inductance and capacity the impedance is a maximum when the circuit

is adjusted to resonance, being equal
to L/CR, where R is the resistance
of the inductive portion, the condenser
being assumed to have negligible resistance. See REJECTOR CIRCUIT.
Resonance Curve. A graph showing the
relation between current and frequency
in a circuit of fixed inductance and
capacity, a constant voltage at varying
frequency
(or
wavelength)
being
applied to the ends of the circuit. For
a series circuit the current reaches a
maximum value at the frequency of

CURRENT

Resistance.Capacity Coupling.
A method
of connecting the tnree-electrode valves
of a resistaffte amplifier in cascade by
means of resistances.
A high resistance of the same order-as the internal
impedance of the vulve is connected between the positive terminal of the hightension battery and the plate of each
valve.
The signal oscillations which
have been amplified by any one valve
flow through the plate res'stance of
that. valve, and in consequence an oscillating potential is set up across the
resistance.
This oscillating potential
is applied to the grid of the next valve
in the series through the medium of a
grid condenser, which allows the oscillations to pass but prevents the H.T.
voltage from reaching the grid.
A
grid Irak is connected between the grid
and the negative end of the filament
in order that the ;rid shall not accumulate too large a negative charge and
render the valve iroperative.
A coupling of elis kind is particularly suitable for low-frequency amplification, as it gives equal amplification

To
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FREQUENCY

Typical resonance curve of a series circuit at constant voltage.
resonance, and for a parallel circuit it
reaches a minimum value at the frequency of resonance. The sharper the
peak shown at the point of resonance
the more selective is the circuit for
wireless
tuning
purposes.
See
RESONANCE.
Resonating Circuit.
See OSCILLATING
CIRCCIT.
Retroaction. See REACTION.
Retroactive Circuit.
See REGENERATIVE
CIRCUIT.
R.F. Abbreviation for radio-frequency.
Rheostat. A variable resistance for controlling the current in a circuit, e.g.,
filament rheostat.
R.M.S.
Aquare.

Abbreviation

for

root-mean-

Ront.mean-square Value.
The effective
value of an alternating current, voltage, etc., based on the average heating
value or energy value of an alternating
current.
See ALTERNATING CURRENT.
Rotary Converter. An electrical machine
with a rotating armature for converting alternating current into direct current or vice versa.
The armature is
similar to that of an ordinary D.C.
A 51
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Dictionary of Technical Terms.—
dynamo or motor, but carries slip rings
as well as a commutator, both slip
tr rings and commutator being connected
to the same winding. The machine is
run as an A.C. synchronous motor,
being supplied with A.C. through the
slip rings, and D.C. is drawn from the
commutator (or vice versa).
Rotating Vectors.
A rotating vector is a
straight line which rotates with constant angular velocity about one eud.
Such a straight line can be made to represent fully an alternating current or
voltage which obeys the sine law. The
vector rotates about its end at a speed
equal to the frequency of the alternating quatttity, and the length of the
vector is drawn to some scale to repre'sent the amplitude or magnitude of the
/
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A
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increase in the magnetising force
f
does not make any appreciable difference to the finx density produced in
the iron.
Saturation point is that
point on the B-H curve where the slope
suddenly becomes less steep as the
value of H is increased.
See B-11
CURVE.
Saturation Current (uf a valve). As the
anode voltage of a thermionic valve
is increased the anode current or plate
current increases also up to a certain
limiting value, beyond which it ceases
to increase for further increase of
anode voltage. This limiting value is
caUed the " saturation current " and
sometimes in the case of liard valves
the " emission."
Saturation Curve.

See B-II CURVE.

S.C.C.
Abbreviation for single
covered.
2'n

(Above) Sine curve developed from a rotating
vector OA. OB = instantaneous value
of the
current.
(Left) Current vector OA
lagging behind voltage
vector OV by an angle
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Screened Aerial. An aerial beneath which
is spread a network of wires to act as
a counterpoise.
Screening Effect. A sheet of metal placed
between two pieces of apparatus, where
one or both of them carry oscillating
currents, will prevent one from affecting the other inductively on account
of the eddy currents set up in the
screen. If the screen is earthed it will
also prevent any electrostatic interaction between the two pieces of
apparatus. See also M AGNETIC SCREEN.

current or voltage. The projection of
the vector on a vertical straight line
then represents the instantaneous value
Secondary Battery.
A battery of accuof the current or voltage at any instant,
mulators or secondary cells.
and the angle which the vector makes
Secondary Cell. A cell in which suitable
with the horizontal straight line repreelectrodes are immersed in an electrosents the phase angle of the alternating
lyte so that an electromotive force is
quantity at that instant.
The vector
exerted and a potential difference is
makes one complete revolution for each
set up between the electrodes.
The
cycle of the alternating current.
special feature of a secondary cell is
The current and voltage in a circuit
that when it has been discharged and the
can be fully represented both as rechemical changes in the cell have been
gards their magnitudes and their phase
completed, the cell can be recharged
>relation by two rotating vectors, one
electrically by driving a current the
representing the current and the other
reverse way through the cell and so
representing the voltage. The lengths
reconverting the chemicals to their
of these vectors may be drawn to some
original state. The lead-acid accumuscale to represent the effective values
lator is the most common example of
of the respective alternating quantities
a secondary cell.
Sometimes called a
the angle between them being equal to
" storage cell."
Compare PRIMARY
the angle of phase" difference between
cpur l or SECONDARY Eartssicm.
the current and voltage. If V and A
Secondary Electrons or Secondary Emisare the lengths of the voltage and
sion. Electrons which are given off by
current vectors respectively, and sti is
the anode or plate of a thermionic
the angle between them, the power in
valve when the ordinary stream of electhe circuit is VA cos .0 watts; but
trons from the filament (known as
A cos ip is that component of the cur"primary electrons ") strike it with a
rent vector which is in phase with the
sufficiently high velocity. The resultant
voltage vector, and is therefore called plate
current is given by the difference
the power component of the current.
between the primary electrons and the
The other component, A sin
out of
secondary electrons. See DYNATRON AND
phase with the voltage by 90° (in
KENOTRON.
quadrature), does not represent any
power, and is called the wet/less comSecondary Winding. That winding of a
ponent.
transformer which gives out electrical
Alternating voltages, etc., which are
energy. This is quite independent of
to be added together must always be
whether the voltage across it is greater
added vectorially, i.e., by vectors. See
or less than that across the other
VECTOR SUM and VECTOR DIFFERENCE.
(primary) -winding.
Saturation (magnetic).
The condttion
which occurs in iron, etc., when magnetised to such an extent that further
A 52

Selectivity (of a wireless receiver). 'Die
degree to which a receiver is capable of
selecting one particular wavelength to
the exclusion of others; sometimes re-

ferred to as " sharpness of tuning."
A receiver in which the degree of selectivity is low is said to have "flat
tuning" or to be "flatly tuned." The
degree of selectivity depends upon the
sharpness of the resonance curve of
the tuned circuit :the lower the decrement of the oscillatory circuit the
sharper is the tuning.
Selectivity is
greatly increased by having more than
one tuned circuit.
See INTER3IEDIATE
CIRCUIT.
Selenium Cell. A small cell made up of
selenium and used for wireless transmission of photographs, etc.
The
resistance of the cell varies according
to the amount of light falling upon it,
so that variations of light intensity can
be converted into corresponding variations of current in a circuit.
Self-Capacity (of coils).
Electrostatic
capacity exists between the consecutive
turns of all inductance coils used for
wireless tuning purposes and also between the various layers where multilaver coils are used. This is correctly
edited the " distributed capacity " of
the coil, but its effect is in sonic
respects similar to that of a concentrated capacity connected across the
ends of the coil, for instance, a coil
without a condenser connected across
it is tuned to a definite wavelength
called the natural wavelength of the
-coil. The self-capacity of the coil is
defined as the equivalent concentrated
capacity which would give the same
wavelength when connected across a
coil of equal inductance but without
any distributed capacity.
The
self-capacity
or
distributed
capacity itself does not account for any
loss of energy in a coil.
The losses
which usually occur in coils of high
self-capacity are due to dielectric losses
in the insulation between the turns and
layers of the coil.
Sell-Heterodyne.

See ENDODYNE.

HIDDEN ADVERTISEMENTS
COMPETITION.
The "Wireless World" Hidden Advertisements Competition, which is proving
extremely popular among our readers,
will be continued weekly until further
notice. Below are given the solution and
the names of the prizewinners in the
competition of January 6th, 1926.
Clue No.
Name ot Adrerliser.
Powver-Lowo Co., Ltd.
..
Seagull, 1.td.
3 General Radio Co., Ltd.
..
4 Milliard Wireless Service Co...
5 Edison Swan Electric Co., Ltd.
6 S. A. Lamplugh, Ltd...

Page
..

23

30
..
..

The prizewinners are as follow :—
I. W. Robinson, Jun., Manchester ..
R. Calilicott, lath
M. H. Raphaél, Paris

le
21

£5
£2

Ten shillings each to the following four:
F. BlackbUrn, Buinley.
F. J. Yarnall, Bloxwich.
J. Purdic, Glasgow.
H. J. Holmes, Wafford.
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ET,TERS To
THE fDIToR
The Editor does not hold himself responsible for the opinions of his correspondents.
Corresponlence shoald be aUnused to the Elitor, "T.» Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanieS by the writer's name and address.
"A PROPRIETARY NAME."
Sir,—In reference to the paragraph headed as above. in your
issue of December 3C th, we submit that your information is
both incorrect and misleading.
There can be no prDprietary right to the word "Leclanché,"
which has been an .accepted electrical term for upwards of 30
years, used in a descriptive sense.
Reference to an early catalogue of ours dated 1899, and to
subsequent issues, reNe'als the constant and general use of this
word.
Will you kindly gibe the same prominence in your journal to
this statement of ours that has been given to that of which we
complain?
IL CLIFFORD PALMER, Manager Publicity Organisation,
The General Electric Co., Ltd.
London, W.C.2.
Sir,—In the issue cf Th, Wireltw• World for December 30th
it is noted you specify the word " Leclanché " as applied to
cells and batteries is the proprietary trade mark of Messrs.
Itipaults, Ltd. We shall be glad to learn as to whether or not
this claim is really valid, since the term " Leclanché " as
applied to manganese carbon cells has been in common use since
the introduction of this type of element about the year
A.D. 1868, and we shall be glad to hear from you re this.
F. If. HOLYDAY.
Manager Plant, and Battery Dept.,
The Edison Swan Electric Co., Ltd.
Ponders End. Middlesex.
MICA COUPLING CONDENSERS.
Sir,—We observe tsat your correspondent, Mr. W. D. Braid,
in speaking of mica coupling condensers of 0.15 ma capapity
approximately, expresses himself as dissatisfied with British
manufacturers and their prices.
We would like to draw your correspondent's attention to the
fact that we are always prepared to quote and supply condensers of any value and we can assure him that. there is no
need to apply to innorters of American condensers. We feel
sure that he will appreciate that the ease in obtaining an
article from the re:ailer is naturally in proportion to the
demand.
THE TELEGRAPH CONDENSER CO., LTD.
Kew Gardens, Surrey.
pp. H. W. COLE.
Sir,—Your correspondent, Mr. W. D. Braid, who bemoans
his inability to obtain large mica-dielectric condensers, presumably for use in constructing a resistance- or choke-coupled L.P.
amplifier, should turn his attention to the method recently described by Dr. Kriincke in The Wireless World.' He would find
that high-capacity ccndensers are by no means necessary, while
these amplifiers compare more than favourably, from every
point of view, wit': the moro conventional types.
The low
initial and upkeep cost is a great point in their favour.
C. B. OTWAY.
The Wireless World, Sept. 23rd, 1925.

INTERFERENCE FROM MAINS AND GENERATORS. •
Sir,—On arecent Saturday I helped a friend to install a four.
valve receiving set in his home in a little country town known
as Settle, in the West Riding of Yorkshire. On trying out the
set we found that reception was absolutely spoilt owing to
the activities of an electric lighting plant about 75 yards from
the house. When we started to make the set we did not expect
to cut out this plant absolutely, but we really did not think
that it would so seriously affect reception. The sound in both
headphones and loud-speaker resembled the exhaust of a gasengine and was regular and continuous.
After trying out the set thoroughly we went to the houses
of one or two people who had receiving sets in the vicinity
and there discovered that the same conditions had to be contended with, and were informed that various attempts had been
made to obviate the nuisance but without any appreciable
success.
The town of Sedburgh has about 2,600 inhabitants, and as
far as Icould make out there are only about.18 receiving sets in
the place, and the reason for this is that people are afraid to go
to the expense of buying a set when reception is practically impossible. Perhaps I ought to say "clear 'reception, as on the
set I helped to install reception was loud, but was ruined by
the beat of the engine.
I should be extremely obliged if you or your readers would
suggest some method by which I eould improve matters on
the receiver, or, alternatively, whether the B.B.C. have power
to force the owner of the electric lighting plant to improve the
same so as to meet present-day conditions.
Settle.
A. GRAHAM.
Sir,---A neighbour recently installed a small rotai:y rectifier
for battery charging, and I find that when the machine is running reception un the waveband 70 to 30 is rendered quite
impossible.
Signals are obliterated by a low-frequency buzz
and London experimenters may judge its intensity for it blots
out the powerful signq,1s from the Post Office station at Dollis
Hill. The reception of KDKA is out of question when the
battery charger is in operation. There is no interference on
the broadcast band of wavelengths, but on the termination of
broadcasting, when I switch over to my short-wave set, my
neighbour switches on the machine and usually keeps it running all night.
Can the Post Office step in and help me by exercising their
recently acquired powers with regard to the control of ether
waves whether or not they are used as a means of communication?
Perhaps some of your readers can suggest a method of eliminating this form of interference.
G. M. G.
London, N.
paragraph "The Dynamo Nuisance," on P. 26 of
the January 6th issue of l'he Wireless World, is interesting to
sufferers from this form of perpetual "interference factory,"
and I am very pleased to see that you have brought up this
subject.
In our little village hiere there is a "rag time" supply of
electricity purveyed to the consumers by means of a real
A 51
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" Heath Robinson" style of overhead system. The amount of
interference caused by induction to a large number of wireless
listeners is simply appalling. 5XX can just be received through
the mush, and the reception of short wave stations is quite out
of the question. The proprietors of the concern simply ignore
all requests to abate the nuisance, which could be done quite
easily at the cost of a few shillings.
'
There is little doubt that -the only way of dealing with this
form of nuisance is by legislation, and there is a sufficient
majority of wireless listeners now to warrant this.
G-2LZ.
Essex.
THÉ WORK OF THE AMATEUR.
-Sir,—With reference to the letter in your issue of December
30th from " A.S.C.," is it not time that a stop was put to the
cant which is being written concerning the value of the work
carried on by the average wireless amateur? It is agreed that
a small percentage of so-called amateurs (in reality professionals, or practically so) can do good work and should receive
encouragement, but on the other hand; well over 90 per cent.
of the home constructors are incapable of accurately observing
the results of the most elementary experiments.
Their only
object in constructing sets is to be able to receive broadcast
programmes at the minimum expense, as " A.S.C." so guilelessly points out. That they are rabing the genuine experimenter of his just reward is apparently no concern of theirs.
With reference to Captain Eckersley's " Don't do it! " plea,
may I point out to " A.S.C." that Captain Eckersley has
repeatedly suggested the remedy fcr "oscillation."
Allow a
factor of safety. If two valves will just do the trick with tbe
assistance of critical reaction and a worried look.; use a third
valve and avoid the necessity for oscillation and face massage.
C. W. B.

fANUARY

20th, 1920.'

My own experience is this :—Starting with acrystal set. (factorymada). I was bitten by the " radio bug " and lured on by
cleverly worded advertisements (which; Iam beund to say, were
nearly always justified as regards the quality of the article
advertised), and I now find myself in possession of—
(1) A moderately efficient, four-valve set •(home-made) and all
necessary adjuncts.
(2) Variable hook-up set for experiments.
(3) A large boxful of odd parts.

,

This, I find, has cost me about £60, of which £55 was spent
on British-made goods.
I don't know how much a factory-made set would have cost,
but it seems to me that the manufacturers haven't much to
grumble at. If they have; why do they sell separate parts?
Geneva.
G. D. M.

CLICKS FROM ELECRIC CLOCK MOVEMENTS.
.Sir,—In your last issue, on your "Readers' Problems" page,
you reply to a reader who complains of a click emitted by his
foud-speaker eygry time his electric master clock operates. This
"unusual cause of interference " was of interest to me, because
I have a similar installation and have experienced exactly the
same difficulty.
In an endeavour to cure the trouble I connected the largest
fixed condenser I had (1 mfd.) across the clock terminals, and
this materially improved matters.
My clock leads are ordinary bell wire, not sheathed and
earthed.
R. G. M.
Birmingham.

THE "HOME MAKER?'

L.F. TRANSFORMER IMPEDANCES.

Sir,—Evidently Mr. Eekersley does not believe in following
the advice he so kindly gives to others, for only a few weeks
ago lie was writing about a wonderful set he constructed for his
father-in-law. My advice to Mr. Fckersley is, Practise what
you preach.
W. F. BEAMISH.
Wallington.

Sir.—Now that more is known concerning the matching of the
impedances of the valves and the transformers in L.F. amplifiers
for maximum results, surely it is time that manufacturers gave
the impedance at a definite frequency of the primary and
secondary in their advertisements.
Four to one, or 3 to 1, conveys nothing really, since one
make of the latter ratio could easily be more efficient in every
way than a 4 or 6 to 1 of another make, due to more suitable
impedances for the valve being used.
E. BOTTOMLEY.
Manchester.

Sir,—I venture to endorse your excellent, article and
" C.H.S.'s " letter in the January 6th issue of The Wireleeee
World on what Captain Eckersley says about home makers.

RADIO RESEARCH IN RUSSIA.

Prominent personalities in Russian amateur wireless.
The photograph shows the
actual laboratory in which Professor A. S. Popoff conducted his early experiments.

A 5

Amid all the vicissitudes in which
Russia has been involved during recent
years, research work in wireless has been
carried on with astonishing persistency.
The amateur's position was never stronger
than it, is to-clay, interesting evidence of
which is afforded by the thriving state of
the radio societies.
The accompanying
photograph was taken -recently in the
laboratory of the "Acroradiochemistry"
Club at Kronstadt, and shows several celebrities in Russian Wireless affairs.
On
the extreme left is Mr. D. N. Rybkin, who
was the associate of Prof. A. S. Popoff
when that noted research worker was experimenting with wireless nearly thirty
years ago.
Next to him is Mr. P. M.
Lukyanoff, President of the Radio Section:
Nearer the camera are Mr. O. Banyevitch,
Director of the Laboratory, and Mr. Sokoloff, his assistant.
The College conducts regular courses in
wireless and has a membership numbering
about 9,500. A wireless museum has been
opened.

WITcohoo
Warkl
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"The Wireless World" Information Department
Conducts a Free Service of Replies to Readers' Queries.
Each separate question must be accompanied by a
Questions should be coneistly wedsd, and headed "Information Department."
stamped addressed envelope for postal reply.
A Simple Method of Improving
Loud-speaker Quality.
I was very interested ià the circuit giren
in your December 2nd issue for obtaining alternative grid and anode
rectification, but I wish to build à
1-v-1 receiver, employing a plug-in
II.F. transformer, and desire, if possible, to include a simple switching
arrangement for alternative grid or
anode rectification, and should be
glad to know il ir is possible to do
this when using an H.?. transformer.
II. S. K.
It is perfectly feashle to include the
switching arrangement you suggest when
using an II.F. transfiyaner, and the circuit actually tecomes Nery simple indeed,

grid rectification be used when tuning in
distant stations, whilst on the local or
high-powered stations a very marked increase in the quality given by the loudspeaker will be obtained by changing over
to anode rectification.
0000
Causes of Flat Tuning.
Why is it that the selectivity of a singlevalve receiver employing anode recti.
fication is greater than when grid
rectification is employed, and
hr
selectiva., of either of these arrangements is greater than obtainable with
a crystal receiver?
In the case of a valve employing
" bottom bend " or anode rectification, a
negative bias is placed on the grid in
HT +

\i/

HT

O

—0
H.T.—

,g)

O

o
LT.

o

Fig.

1.—Circuit connections for obtaining

far more so than when using any other
form of H.F. couplir.g, since auxiliary
apparatus such as H.F. chokes, etc., are
unnecessary, and an existing receiver
employing an H.F. transformer can be
converted at the cos., of a single-pole
switch and a few minutes' work w th the
soldering iron.
The circuit which we
illustrate in Fig. 1 is quite self-explanatory. With regard to the value of
negative grid bias necessary to cause the
valve to act as an anode rectifier, this
depends on the charac .eristics of the particular detector valve used, and it is well
to provide oneself with a 9-volt tapped
grid bias battery. If is suggested that

grid

or anode rectification.

order to bring the operating point on the
sharpest portion of lower curve of the
grid volts—anode current characteristic
curve. One of the " by-products " of this
negative bias on the grid is that all grid
current (which is, of course, the causo
of flat tuning in the grid coil of a valve
employing grid rectification) is effectively
stopped, and so sharp tuning results. In
the case of a crystal receiver or of a
crystal rectifier connected to an H.F.
amplifier, it must be remembered that a
crystal connected in series with a pair
of telephones, or the primary of a low
frequency transformer, is shunted directly
across a tuning coil and actually draws

energy from the coil in the form of a
current passing through crystal and telephones, and this withdrawal of energy
damps down " the oscillations set in
the coil by incoming signals, and any interference with the free oscillation of a
tuning system in this matter has a considerable' effect in flattening tuning. In
the case of a valve rectifier, the damping
produced by grid current can be counteracted by the judicious stimulation of
oscillations by a careful use of the reaction coil.
0000
Selective Three-valve Circuit.
I wish to build a three-valve receiver
employing one D.P. stage, but in
order to improve selectivity desire
to employ a loose-coupled aerial circuit.
I presume, however, that in
order to ensure stability I shall have
to control the grid of the Hi'. valve
by means of a potentiometer, and
your ad rice in this respect would be
atly appreciated.
G. J. if.
In the case of the conventional -receiver employing an H.F. stage plus reaction, it will be found that in most cases
a direct-coupled aerial circuit is employed, and it is usualy only the damping effect of the aerial which "holds
down " the -receiver and prevents it from
bursting into uncontrollable oscillation.
This is really an inefficient arrangement,
since it prevents us using a coupled aerial
circuit in order to improve our selectivity. Many readers get over the difficulty'
by employing a. loose-coupled
aerial circuit, and bring about stability
by using a potentiometer to give a slight
positive bias to the grid of the H.F.
valve. thus introducing damping into the
grid c'ircuit. Whilst this certainly stabilises the receiver, it is a most inefficient
method, since in most cases it reduces
the efficiency of the H.F. stage so much
that the valve is practically a passenger,
and better results could be obtained by
dispensing with it altogether.
In addition, the fact of grid current being permitted to flow in the grid circuit of the
H.F. valve flattens the tuning of this
circuit and incidentally rejoices the heart
of the manufacturer of H.T. batteries.
The correct method of setting to work
is to eliminate the cause of the instability
by neutralising the stray capacities assoA 35
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ciated with the H.F. velve, rather than
to employ such doubtful palliatives as
potentiometer control. The circuit which
we illustrate in Fig. 2 will, if correctly
set up, prove to be a remarkably efficient
and selective arrangement, since we
obtain selective tuning both in our aerial
circuit and in the coupling between the
H.F. and detector valves.
If it •
is desired to cut down the number of controls,
an aperiodic aerial coil, of which there
are quite a number on the market, may
be used instead of tuning the aerial circuit. In the circuit which we illustrate

V

.H.T.

H.T

•

o

1mfd

Fig.

Methods of Measuring Capacity.
1 have recently been given a fixed variable condenser designed for shunting
across the output of a receiver.
I
am told that this is an ex-Government instrument and it is marked
in "Admiralty units."
can you
explain what is meant by an Admiralty unit?
B.F.H.
An "Admiralty unit.," otherwise known
as a " jar," represents the capacity of a
Leyden jar of certain standard dimensions. One jar is approximately equal to
0.001 mfd. Thus, the 0.0005 mfd. variable condenser used almost universally
tg-day in wireless receivers might be
described as having a capacity of half a
jar.
0000
Anode Current.
I shall be pleased if you can ansuier the
following query in order to settle an
argument between myself and a
friend. The query is as to the nature
of the current flowing through the
loud-speaker windings; is it D.C. or
A.C.?
J. S. T.
Since we know that the current flowing
through the loud-speaker windings is constantly varying, not only in amplitude but
A

56

.T
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2.—Selective three—valve circuit.

a single switch is incorporated for giving
optional direct or loose coupling. With
regard to the construction of the H.F.
transformer, it is recommended that the
details given on page 532 of our October
21st issue be closely followed out.
0000

this would mean that during half of each
complete cycle electrons would be flowing
from the highly positive plate to the filament, which we know is impossible.
The actual explanation is, of course, that
the current flowing in the loud-speaker
windings is a pulsating current, the definition of this latter being acurrent which,
although rising and falling (not necessarily regularly), always remains on one
side of the zero line, and never reverses its
direction.
This holds true only when
actual music or speech is being impressed on the carrier wave of the trans.

HOOKS FOR THE WIRELESS STUDENT
Issued in conjunction with "ThelV ireless IVorld."
"TSE PERRY AUTO—TIME MORSE
SYSTEM" by F. W. PERRY.
Price 6d. net.
By Post, 7d.
" MAGNETISM AND ELECTRICITY
FOR HOME STUDY" by H. E. PENROSE.
PliCE 6/- net.
By Post, 6/6.
" THE OSCILLATION VALVE— THE
ELEMENTARY PRINCIPLES OF ITS
APPLICATION TO WIRELESS TELE—
GRAPHY " by R. D. 13ANGAY.
Price 6/- net.
By Post, 6/3,'"
" ELECTRONS,
ELECTRIC
WAVES
AND WIRELESS TELEPHONY" by Dr.
J. A.FLEMING, M.A. Price 7/6 net. By Post,
Obtainable by

ILIFFE

post
&

(remittance with order) from

SONS

1926.
.

also in frequency, the latter ranging from
a few hundreds to several thousand complete cycles per second, it might appear
at first sight that the answer was obvious,
namely, that the A.C. or varying frequency was flowing through the loudspeaker windings.
Since the loud-speaker
is connected in the plate circuit of the
final valve, this would mean that A.C.
was flowing through the filament—anode
path of the valve, but since we know that
the correct definition of an alternating
current, is a current having its direction
of flow and magnitude constantly changed,

IP

20114

LIMITED

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

/

mitting station during the time that the
microphone is in operation, the pulses
varying both in amplitude -and frefuency
in sympathy with the volume and pitch of
the sound picked up by the microphone.
During the time when there is silence in
the studio, or when no transmission is
being picked up by the aerial, the pulsating current gives.place to the steady D.C.
anode current passing through the outPut valve and loud-speaker, upon which,
of course, the pulsations are stiper-imposed
when actual speech or music is being radiated by the broadcasting station to which
the receiver is attuned.
In the case of a
loud-speaker coupled to a receiver through
the intermediary of an output transformer
or choke filter circuit, no current flows
through the loud-speaker windings when
no actual transmission is taking place,
whilst pulsating current commences to
flow only when the microphone gets into
action.
ce00
Loud-speaker Resonance.
1 have just completed a four- valve. receiver, using 0.06 ampere dull emitter
valves• throughout, rind whilst results
are
eminently
satisfactory
when
using the loud-speaker on a long
extension lead in another room, I
find that if the loud-speaker is placed
on the same table as the set., it commences to emit a soft moaning sound
which .speedily builds up into ri wild
shrieking, and all my efforts to correct the trouble have proved unavailing, and I am, writing to ask if
you can-assist me in tracing this very
disquietening trouble to its lair.
P.H.R.
This trouble is one concerning which
readers are constantly puzzled; and it is .
easily traced and remedied. The primary
cause is that the type of valves you
mention have a very thin and fragile
filament, which is easily set into mechanical vibration by accidental jolting,,thjs
giving rise to the familiar " microphonic " noises associated with dull
emitters. When the loud-speaker is placed
near the set the, sound waves from it,
by striking the glass envelope of the
valves, set the filaments into mechanical
vibration, which. by .producing a sympathetic variation in the plate current, •
causes a low howl to be emitted by the
loud-speaker.
This howl, by causing
fresh sound waves to .strike on the valves,
is again repeated back to the loudspeaker via the sympathetic plate current .
variation, and gradually a roar builds
up, which only ceases when the loudspeaker is moved to a sufficient distance
from the receiver to prevent the sound
waves agitating the valves. The pheno- menon is analogous to the shrieking set
no by holding the earpiece of a post
office telephone close to the mieronhone.
which is technically known as " blasting."
The hest remedy when valves are
mounted on the -panel is to use antimicrophonic valve holders.
In modern
receivers where valves are enclosed ing;de
the cabinet the trouble is less prevalent,
hut from all points of view it is desirable to use special valve holders with the
type of dull emitters you mention.
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Valve Power

Low loss, shock ab—
sorbing, n on—m icro—
phonic and unhersal
fitting, the Antipong
Valve Holder gives your
sets more valve rower
and saves your salves

from accidental shocks
and jars.
Costing so
little it adds much to
the strength and purity
of your signals.
Fit
Antipong in all your
sets.

BOWYER -LOWE

ANTIPONG
VALVE

12/6

direct from Bouger-Loue
Co., Ltd. . Letchworth

"MAKE YOUR
HOME YOUR
SERVICE
STATION"
by using a

Cleartron Radio Limited is a British
Company, fostered in British interests by
British capital. The Cleartron valve is,
and always has been, built of British
material by British labour in the
Birmingham factory.

DARIMONT
HIGH EFFICIENCY

BATTERY

CLEARTROIN1
RA,D1I0 LIIMIITLD

Cells

with the

Output.

1.5 volts.

(Patented)

PRICES:
Size No. 21.
5 10
Cells
4/. 5/. 616 each
Charges 1/. 1/4 2,3 each
Write or phone fcr our
descriptive List, which includes aguide for use with
Valves.

z, CHARING CROSS, LONDON,
AND BIRMINGHAM

They are noiseless in operation ; the voltage is well

maintained on continuous or
intermittent discharge; they
are easily and cheaply refilled
at home. No electric supply is
needed—the charges are sold
in clean and compact cartons.

Regent 2231/2.

DARIMONT

WORKS,

ABBEY

ROAD,

Telephone:

Advertisements for " The
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ROYAL,

Wembley

2807.
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World " are only

Cleartron, Westrand, London.

CLEARTROIKI

DARIMONT ELECTRIC BATTERIES LTD.
LONDON, N.W 10.

MADE

T has been brought to the notice of
Cleartron Radio Ltd. that persistent
rumours are being circulated to the
effect that their valves are assembled
in Birmingham from components made
in the United States and imported to
this Country. Cleartron Radio Ltd. wish
it to be clearly understood that such statements are entirely without foundation
and this Company have every intention
of taking whatever steps may be
nç.cessary to protect their interests.
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2/— each.
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Why Worry?
about working
out circuits when
The

EZI-WIRING
Series
Compiled by the Editorial Staff of
"The Wireless World."
Contains over 75 pages of indispensable
information for all who take a keen interest in this fascinating hobby, including:
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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 Receivers. In
addition — a convenient and wellprinted diary giving
one week at
an opening.
PRICES
Cloth Edition if-, postage 14d. extra.
Leather Case, with pockets, pencil and
season ticket window,
2/6.
Postage
2d. extra.

No. 1.
No. 2.
No. 3.

No. 4.

Published ioiutly by

The Wireless World"
Dorset House, Tudor Street, London, E.C.4,
and
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A Three—Valve Portable Receiver: by Hugh S. Pocock
This receiver can be used in any situation witli a temporary
aerial or with the frame aerial incorporated in the receiver itself
A Three—Valve Receiver: by F. H. Haynes. The tuning
arrangements of this receiver am self-contained.
All the
B.B.C. Stations are, therefore, within the range of this receive.
when used in conjunction with an outdoor aerial.
A Two—Valve and Crystal Reflex Receiver: by W.James
Reflex receivers arc capable of giving a very hiirl degree or
amplification per valve.
This two-valve and crystal reflex
receiver, unlike many reflex receivers, will be found perfectly
stable in operation, and will be capable of giving loud speaker
strength within aradius of thirty miles of a main B.B.C. station.
A Four—Valve Combination Set: by W. James. A fourvalve receiver of this type is ideal for general reception both with
telephones and a loud speaker. Switches arc provided so that
two, three or four valves may be used at will. An entirely new
principie is used to cut out the H.F. valve, no switches being
cntj loved.

Price 2/- net each.

Obtainable at all Booksellers and Railway Bookstalls
ataimitatmttettataiattB.Izte.tz.te.ttattz.tal

ill

give you complete working instructions, detailed measuremento and explanations of the components necessary for
building highly-efficient sets at very moderate cost. A tourcolour wiring diagram enables you to build the set without.
any possibility of incorrect wiring.

Obtainable front the publishers of "The Wireless World"
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total absence of cardboard, ebonite,
shellac, metal, etc., that make the
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of British
made
Variable
Condensers.
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LITERATURE

THE NUMBER and importance of the
books published in conjunction with "The
Wireless World" have led to the compilation of a booklet, entitled, " A Guide
to Wireless Literature." Upon request,
a copy will be sent to you FREE.

-"
e.

WIRELESS

RELIABLE books which trace the progress
and explain the mysteries of wireless are
indispensable to every enthusiastic amateur
who wishes to get the greatest pleasure
from his hobby and the best results from
his set. All volumes published by " The Wireless World "
are in the highest degree accurate and dependable. They
are written by men of wide experience and long acquaintance
with the fundamental problems of the science of wireless.
EVERY wireless worker is catered for. There are books for
the beginner, the home-constructor, the advanced amateur,
and the wireless engineer. One or two of these volumes will
undoubtedly be of special interest to you. They may be
obtained from leading booksellers or direct from the
publishers. Write for your copy of " A Guide to Wireless
Literature" to-day, and make your choice.

ILIFFE

Publishers:
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our new catalogue.
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L.F. Trans ortders hare acquired a reputation
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Standard Model 14/,
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FINEST VALVE MADE
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RENEWAL and GENUINE 7-DAY SERVICE.
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Does your set reproduce
the BASS NOTES?

RECEPTION"

The Sels -or Switch in the hive of the Valve controls 3
filaments. Wtth the switch clo cd, any one filament can te
used, leaving 2in reserse. Open the switch, placing 2 ¡lament in parallel, and the Valve is at once a POWER
AMPLIFIER.
Each Valve fulfila the functions of H.P., Detector, LE., or
Power Amplifier.

FOUR

IMPROVED

"The Wireless World" says :
"To obtain amplification
on the lower note frequencies, resistance-capacity
coupling is essential."

THE LIFE OF
THREE VALVES
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TYPE A.
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217a,
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G. W. M. RESISTANCECAPACITY UNIT.
Perfect
volume
without
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MISCELLANEOUS ADVERTISEMENTS.
For Sale.—Comd.

REPAIRS.

WOOD Horns, with and without castings.
Illustrated list.—Maddison, Manuf acturer and Patentee of " The -Allwoodorn,"
Ronald's Road, llighbury, N.3.
(1347)

EADPLIONE Repairs. — Rewound, rematzo( tised, and adjusted, lowest prices
quoted on receipt of telephones.
Delivery 3
days.—The Varley
Magnet Co.,
London,
S. E
AS. •
•
- (noo7)

NOTICES.
THE CHARGE FOR ADVERTISEMENTS in these
columns is :
12 words or less, 3/- and 3d. for every

'

additional word, e.g., 18 words. 4/6; „.4 words, SiName 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 consecutive, 10% ; 52 consecutive, 15%.
ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THUHSDAY MORNING (previous
to date ot 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,
Navigation Street. Birmingham; 199, Deansgate, Manchester.
Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.
Postal Orders and Cheques sent in payment for advertisements should be made ----payable to ILIFFE
Co.
& SONS Ltd., and crossed
Treasury
Notes,
being untraceable if lost in transit, should not be sent ea
remittances.
All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue 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 ou replies must be added
to the advertisement charge, which must include the
words Box 000, c/o "The Wireless World." Only the
number will appear in the advertisement. All replies
should be addressed No. ono, c/o "The Wireless World,"
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post except in registered envelopes;
in all such cases the use of the Deposit System is recommended,
and the envelope should be clearly marked "Deposit
Department."

bur DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. 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 derides not to retain the goods, they
must be returned to the sender. If a sale is effected we
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 subject to there being no
different arrangement 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 (ro, adeposit fee of it- is charged ;on

transactions over Lío and under £5o, the fee is 2/6; over
(50, 5/-» All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, •snd cheques and
money orden should be made payable to Iliffe & Sons
Limited.
lvtie SALE OF ROME-CONSTRUCTED UNLICENSED
APPARATUS.
A New Service to oar Readers.
\Ve have made an arrangement with the Patentees
whereby readers who wish to dispose of ahome-constructed
receiver not licensed under the patents made use of, cas
do so by means of the Deposit System referred to above.
The person desiring to sell, in sending us particulars lot
his advertisement, will in every case make use of aBox
No., and should add to the price which he requires thc
amount of royalty customarily paid by manufacturers, viz
in the case of Marconi Patents the amount should be
•.alculated at 12/6 per valve holder.
If the purchaser is satisfied 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.

D

FOR SALE.

R. CECIL'S Rent Ilertzity.
Price 6d.
box, with non-slip silver whisker. Proved
on test the best.
Each box .stamped with
Br,itish Broadcasting Co. trade inark.—Wireless Supplies, SA, liackford Road, London,
S.W.r) - •
(1 68)
A62

400

ran2gse.

plus

royalties. List free.—World's Wireless Stores,
W'allington.
(000S)
o th
e Ls by buying direct
0 AVE tos ,to t5s. t

1
,
3 frous.
m
Allagoods guaranteed . Carriage paid. Guineheadphones mos. ;eu-volt
11.T. batteries. Gs. ; Ilashlamp batteries, 25s.
per too;
11.1'. battery containers, o3-volt,
3s. 6d. ;best condensers, Gs. ;bes :quality I..F.
transformers, $s. Gd.; latest push-pull transformers, sas. bd., worth double, guaranteol
no distortion whatever ; 3-valve Set, unit
system, LI; valves, 3.8-4 volts, cet., amp. and
power, 31. ; 1.8-2 volt, qs. ;
3.S-4,
5s. 6d.; power. D.E., 3.8-4, 6s. 6d. ; lqetspi akt rs, 221. 6d., 375. 6d. :our famous model,
28111. high. t4!,in. horn, tins., equal to any
costing L7 75.
Cash willingly refunded if
not approved.
We are direct importers.
Dealers and set makers supplied. — Railio Import CO., 280, Sheffield Road, Chesterfield.
(1426)
.J .5. Pedestal Cabinet 4valve Sets, complete with equipiinent and loud-speaker. A
few special demonstration models available.
Usual price i.'52 tos., accept £47. — ll. Taylor & Co., Ltd., 49, 50, 52, 53, Sussex Place,
South Kensington, S.W.7.
(147 0)

4

nEcopi ION E

I.oud-speaker, perfect condition, excellent reproducer, listed £5,
sell 705.—Weston, 6, Wandsworth Crescent,
Belfast.
(1477)
M

cMICIIAEL,
Veto
Scott,
Neutrodyne
SOrMerS, 2 sets of 3, " matched "
for high or low wavelength ;45s.—Box 63ot,
W IRELESS "
W ORLD Office.
(1473)

A
TANUFACTUR1NI;

rights for disposal.
Compact tuning device (protected).—Box

1.

6
T515.

WI RELEss WoRLD Office1,0o0 volts, 5mps, generator
complete,
millia
with rectifying
o
unit ;

VT

T

RA NSFOR ER Repairs. — Rewoiind to
original efficiency and guaranteed .12
months 41., post free. Phones 3S. bd. Trade
supplied.—Transform, ¡on,
Longley Road,
Tooting.
(ont s)

WANTED.

W

ANTED.—Old Scrap Platinum,,L:18 or.,
gold and silver jewellery, cash return.—
Pooley, 4, Kentish Town Road, N.W.1.
(147 6)

BUSINESSES & PROPERTY FOR
SALE, TO BE LET, OR WANTED.

T

HE subscriber invites offers for the sale of
the well-established Business of Wholesale
Merchant in Wireless and Electrical Accessories and Insulating Materials of all kinds
carried on by J. Corston Sinclair &
Waterloo Street, Glasgow, and at 127, Nose
Street Lane, Edinburgh, and 36, Waring
Street, Belfast.
The stock, per inventory and
valuation, amounts to £1,386 I
2S. 5d.
The
book debts amount to £2,280, and may be
taken Over or excluded from the sale.
Alternative offers are invited for the stock with
the right to acquire the lists of customers
(approximately Soo) and goodwill of the busirICSS.
Full particulars may be had from the
subscriber, with whom offers should be lodged
forthwith.—J. Allison, junior, C.A., 219, St.
Vincent Street, Glasgow.
(147 1)

BOOKS.

I

NTE RNAT I
ON AI. Radio Lexico in six
languages, including the International
language, with formuke, tables, transmitting
stations, modern circuit diagrams. 5s.—Birk,
52, Kemerton Road, Beckenham.
(1421 )

B

ACK numbers of THE WIRELESS WORLD and
other wireless publications for sale.—Box
Moore, 8, Ellison Gardens, Streatham.
6502, WIRELESS WORLD Office.
(147 2)
•
(147 8)
" WIRELESS
WORLD'S,"
from
Vol.
L-1
XPER1MENTER disposing of Surplus
VV mo ; " Modern Wireless," from No. it;
Apparatus.--D.C. hand generator, 600
" Wireless Weekly," from No. 1; " Wireless
volts, 30 milliamps, 705. : four, Burndept
jewelled milliameters, two ditto voltmeters, Constructor," from No. s to December. Very
good condition.
Six volumes bound cloth.
30s. each ;0-1,000 mirror reflecting voltmeter,
40s. ; 20 trtlnStllittiulg :Old receiving valves, Best offer secures.—Box 640, WIRELESS
(1469)
also large selection of components.—Write list WORLD Office.
stating wants:- Griffiths, 114, Cavendish Road, A LL About Photography.—The big book of
Photography for 1926 has just been pubBalluttn.
(1780 ).
lished.
It is The British Journal Photographic Almanac.
88o pages.
All about the
MISCELLANEOUS.
new
amateur ciné cameras.
Wontlerful
F.COND-IIAND
Apparatus
taken
in gravure pictures from the Paris Salon.
All
,•3 part-purchase of new ones.
Leading lines the new goods.
An encyclopzedia.
A marsupplied.—Wharton, 9, Victoria Street, West- vellous two-shillings worth.
From photominster.
(14 12 ) graphic dealers and bookstalls. •
(1474)
ilARGE Vour Own Accumulator.—Send 311.
stamp to-day for lists of our small gas
and petrol engines and dynamos, and complete
charging sets, from 20 to 160 3,vatts.—Tom
PATENTS, DESIGNS AND TRADE MARKS,
Senior, Cleckheaton, Yorks. ,
(0013)

C

PATENT AGENTS,
W
BRYSON, B.Sc., Chartered Patent
VV • Agent, 29, Southampton Buildings,
W.C.2.
'Phone: Holborn 672.
(1297)

J. S. Withers eye Spooner.
LILUCERED

Rome,
51 a52, Camtanta

PATENT .AGECT.E.

'Crams ,-1/CPROVIBLY.

6TAPLI,

Lare.

Lossos, W.O. •

Mention of " The Wireless World," when writing'to advertisers, will ensure prompt attention.
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FAMILY

Get to know the happy
Ediswan family. Invite
them into your home
and introduce them to your set.
As a family
they are remarkable.
All have the unique
Ediswan distinction, the characteristics that have
made them so welcome in countless homes, yet
each excels in some special accomplishment.
Individually they are charming; collectively (in
vvisely chosen groups) they are asurprising delight.

Ediswan Valves are
entirely British Made.

There is a decided
affinity, a quilt definite
link betweea each
Ediswan Recelmng valve
and Ediswan Power
valve.
The Receiving
valves are supplied either
H.F. or L.F. and the
hest Power valve to use
is shown in Me table
..
opposite.

SWAN
V_Ar s
Well improv
ANY Set

THE EDISON SWAN ELECTRIC CO LTD,
123-5,

162-92.

3

A4vertisemeas fo.

The

QUEEN

Wireless

VICTORIA

STREET,

LONDON,

World " are only accepted from firms

E.C.4.

The Valves to Use.
Reccicirly.

A.R.
ARDE.
A.R. *06

Accumulator or
Battery
Volts.

6
2

Power.

P.V.5
P.V.6
P.V.8

With these groups and
Ediswan H.T. and L.T.
Accumulators the ideal is
••
attained.
•••

believe to be thoroughly reliable.
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£10 Weekly in Cash Prizes
A New and Simple Competition
for all Readers of "The Wireless World

99

To be continued weekly until Milker 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 eclue. 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.

for

£5
the

correct

first

,

ere'

«4

solution

."

third

and

AIM

4

3

£2
the

the

2

1

CM

correct

£1

correct
solution
opened.

iJ

opened.

for

for

second

consolation
prizes of

for the
correct

solution

next four
solutions

opened.

opened.

6

S
CONDITIONS
z. Al! solutions must be written on the special coupon appearing
on an advertisement page in this issue and addressed to The
Wireless World, Dorset House, Tudor Street, London, E.C.i,
and marked "Hidden Adverts." in bottom left corner.
2.
Clueswill not, of necessity, appear in the same way as in the
advertisement page, but may
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 so a.m. on
Monday next. AU solutions received before that date will be
retained until Monday morning. Competitors may submit any

A6

number of entries. Erasures or alterations on a coupon will
disqualify the entry.
4. The first prize of £5 will be awarded for the first correct
solution opened; the second prize of £e to the next correct solution;
the third prize of £r for the third, and four consolation prizes of
zo/- each for the next four correct answers, in th3 event of no
readers sending correct solutions the prizes will be awarded to the
competitors whose solutions are most nearly correct.
5. The decision of the Advertisement Manager of The Wireless
World is final, and no correspondence can be entered into.
Competitors enter on this distinct understanding.
No member of
the staff of the paper is permitted to compete.

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention.
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This time
Iused
"GLAZITE -

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 convenierr. milled head is provided to ensure a
perfect elect -ical contact.

No neee to ask if it is accurate
—the name T.C.C. guarantees it.
Every
Condenser—
whether Mica o- Mansbridge
—has to pass so many tests
before it is relet.sed for issue
that
its accuracy within
a very sm aL percentage
of error is a toregon-i
conclusion.
Your fixed Condenser—on
which so muck depends—
is one of the lerst expensive
of all the components you
buy. The difference in cost
between one of doubtful
reputation and a genuine
T.C.C. may only be a copper

vet the chflerence

The more complicated
the circuit, the more
important it is to use

E

ii

results may be phenomenal.
Experts say that the majority
of
faults in home -built
receivers are traceable to the
use of inferior and badly
insulated condensers.
If your own Set is not
giving the results you should
expect, suspect the condensers
—substitute T.C.C. Mica (for
small values) and T.C.C.
Mansbridge (for large values)
and you obtain a permanent
insurance against Co vlenser
breakdown.

Prices:
between '004 and
001 mfds.
214

No. 33, all capacities

No. 34, all capacities between '0009 and
0001 mfds.
2, 4
From all Wireless Shops.

BRITISH MADE

COLOURED

CONNECTING WIRE

Red,Yellow.Blue.Black.

lOft. Coils

112

Per

Supplied bu
all Radio Dealers

Per-Packet

4tAssorted Colours

fbrDescriptiveleaflet

Our ;nark is a

Mica Condenser
Advertisement ol Telegraph ::ondenser Co., Ltd., Kew, Surrey.

guarantee of qualify.

THE LONDON ELECTRIC WIRE CO. AND SMITHS LTD.

tltliiker, cf LLclr,c Wire for over ferry years.t
Playhouse Yard, Golden Lane, London, E.C. 1
Telegrams :Electric, London.

Telephone

Clerkenwell 1383, 1389. 1390, 1391.

Caber! Ad. 4466.
A

r

2ftlengths
-16 sw.g.

T. C.C.

REGD.

Advertisements for ". The Wireless World " are only aceefrfeil from firms we believe to be iliorou,L;hly re/icblr.
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'Cho

complete

and ready
tor use.
D.C. Unit £3 10 0
A.C. Unit £6 0 0
Royalty on A. C.
Unit 12/6
extra.

PKE11 &co L

tubotabio
Mains
'Unit —

COMPONENTS
OF
ADVANCED
DESIGN
1926 CATALOGUE NOW READY. FREE ON REQUEST.
e-r
r
er_

„tfr&L

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.

10/6

THE FAMOUS FORMO SHROUDED TRANSFORMER

tuborabio Amino 'twit costs less and is
much smaller than agood H.T. accumulator and has
none of its faults, and requires no maintenance.
Owing to the extreme smoothness and constancy of
supply the volume and tone from your set must be
improved.
•
Absolutely

RELIABLE, EFFICIENT, AND FULLY GUARANTEED
An Outstanding Example of British Enterprise.
Manchester:

COMPANY

THE

Mr. J. B. LEVEE,
23, Hartley St.,
Levenshulme.

Crown Wks., Cricklewood, London, N.W.2.
'Phone:

Hampstead 1787.

safe

—

fully

Money refunded ii you are not

guaranteed.

sattsfied.

Zuborabto Co., 11.1b
Tudor Works,

Park Royal, N.W.1 O.

'Pbotae:

Wembley 41.

11111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111

110\teNO‘sAifte
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"It isn treally snobbery,'
says

A

HUGE

SUCCESS!

There is no doubt about the success of the Reflex Coil Plug. British
Listeners know agood thing when they see it I Here are some of the
advantages that are responsible for the huge demand.

The

NEW

" REFLEX "

COIL

PLUG

is highly finished and moulded throughout in genuine bakelite. Metal
parts reduced to minimum. Skeleton design reduces losses to minimum.
Reversible pin. No external connexions—they are made underneath
coil. Taperc-d holes for taking twine. Lip provided, offering two
alternate ways of mounting. Packed separately in yellow cartons.
Price 1/-.
Front all good draleto.

The

" REFL rX"

Coil—

the only successful self-supporting coil made. High efficiency at avery
low price. Prises from No. 25 at 88. to No. 15oo at
Also 5XX
loading for crystal sets 1;6.

REFLEX

RADIO

198 Lower Clapton Rd., London, E.5.

CO.

LTD.

'Phone :Clissold

4852.

"C LI X I
E"
Retail Prices: I
.
CLIX with
,
Lockout. 3d.
,
CLIX Adapter
with Locknut, 28.
CLIX Insulators
(6 colours),
1
Id. each.
I
CLIX Bushes
(6 colours),
r
Id. pair.
l
CLIX Twin Plue. I
complete, II......
-

CLIXIE

"It is my firm belief," says CLIXIE ,
"that orily the well-connected can be
well-conducted.
This sounds the
sheerestsnobbery—until you remember
how simple CLIX and the CLIX range
make it for everybody to be wellconnected.
"A radio circuit is as efficient—as «wellconducted '—as is its least efficient
link. Use CLIX, the plug-socket for
all connections, and there ain't going
to be no inefficient link; for CLIX
gives the maximum of surface contact,
and it's contact that counts.
"Because CLIX' motto is the gunners
Hic el ubique—here, there and everyjolly-where—there is no function of
terminal, plug, or switch that CLIX
can't undertake and .perform a whole
world better than any gadget, because
CLIX is not a gadget but a sound
engineering job.'

Are you well connected? Try

CLIX
The Electro-Link with 159 Uses

AUTOVEYORS LTD., 84, VICTORIA ST., LONDON, S.W.1

AkhakOmakhAkAkAkALAIkAklakAikb
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ELECT RADIX RADIOS
(Leslie Dixon & Co.)

260 WATT, 509
CYCLE
ALTERNATOR
and EXCITER.

LONDON'S
LATEST
RADIO
EXHIBITION
of
SURPLUS
GOVERNMENT
BARGAINS

CRYSTAL
SETS
Mark Ill Tuners.

n3w open at Lambeth Hill
and 218, Upper Thames
Street, E.C.4.

MIDGET M.C.
010
226

TESTING
SILVERTOWN
GALVOS.

EDISWAN
VALVES

Great Sale of Surplus
Radios at Sacrifice Prices.
The wide range of our
Huge Stock is World
Rmowned.
Call early as prices cannot
be repeated. Our Showrooms are easy of access—
Blackfriars or Mansion
Huse Station on the
Uiderground
Railway;
Cannon Street or St. Paul's
on the Southern Railway
are close by. Id. Bus from
the Bank lands you at the
top of Lambeth Hill. We
are at the bottom corner,
nelrly opposite Siemens
Bros. Colonial Avenue is
cicsed for retail now.
'Phone City 191, and all
orders should be sent to
213, UPPER THAMES
STREET.

pl
MIDGET M.C.
CELL TESTER
2'anse.

CUMBING THE GRADIENT
TO LOUD-SPEAKER LEVEL
the gradient board on the railway
indicates aÉise in ground level to be
A.
ascended by the train, so the characteristic
curve of a valve shows its capability of
raising the power of incoming signals to
Loud-Speaker Level.
The "Cosmos " SHORTPATH S.P.18
RED SPOT VALVE has a very steep
characteristic curve representing a plate
current of o-9 to i milliamp per volt.
In the inner circles of Wireless, the S.P.I 8Valves
have been known and sought after for some time.
They are now available to the general public.

H.T. VOLTMETERS,
C.E.C., 2-ranga
1.000 and 2,000
volts.

An entirely new principle of construction is applied in their
manufacture 5 enabling the path which the electrons travel
between the filament and the anode to be shortened to a
minimum. The shortened gap gives greater amplification,
greater output without distortion, arel exceptionally good
rectification.
The Red Spot salve is the only real power valve taking as low
a filament current as o'3 atop.
It compares with other power
valves requiring 3 cells instead of one and costing nearly
twice as much.
The Green Spot valve designed primarily for ILE. Detector,
or intermediate amplifying stages, gives twice the amplification
of any similar salve on the market, takes less current, and is
cheap r.

DISTANT

swrrcuEs.

All S.P.18 Valves work off a one
cell accumulator and are priced at

12/6
METRO-VICK SUPPLIES LTD.
Proprietors: Metropolitan-Vickers Electrical Co., Ltd.,

ELECTRADIX

RADIOS

218, UPPER THAMES ST., LONDON ,E.
C.4
'Phone:

City 191.

Address all Post Orders to City Showroom :
218, Upper Thames Street, E.C.4

4Central Bldgs.,Westminster, London, s.w.i

Coemos
S.
P.18 SHORTPATH VALVES

1)21

PAY FOR THEMSELVES BY THE CURRENT THEY SAVE
Barclays Ad.

8

Advertisemetts for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.

A
9

THE

ADVERTISEMENTS.

10

WIRELESS

JANUARY 2
7TH, 1
926.

WORII)

When
NEW

building
VALVE

your
SET

Consult one of
"THE WIRELESS WORLD" publications. Each of the Sets described
has been built and tested.
Good
results are assured if the printed
instructions are carefully followed.

Bang fand

not acodeine
from Neutron
Paves /

No need for "anti-microphonic" valveholders now. Vibration doesn't produce
a sound from Neutron Valves with their
long-lasting, robust filaments.
With orainary care, the NEUTRON DULL
EMITTER will last indefinitely, giving full
volume and distoitionless reproduction;
it is more robust than other D.E. Valves,
being made to work safely on 3.5to 4volts. •
And what extraordinary volume is given
by Neutron Valves will be demonstrated
by your Dealer, if you ask him.
Clear,
bell-like reproduction, too.
Change over
to Neutron Valves to-day.

A 3 Valve Portable Receiver
Price 2/ -net.

by HUGH S. POCOCK.
A 3 Valve Receiver

Price 2/ -net.

by F. H. HAYNES.

A 2 Valve

and

Crystal

by W. JAMES.

H.F.---Red

Spot

Characteristics :
Filament Voltage:

3'5 to tVolts.

Filament Current:
Anode

.
06

Voltage:

Total Emission:

Amperes.

20-100

Volts.

It Milli-amperes.

lmpedauce(Approx.): 22.0000hros.
Amplification Factor: 9.

L.F.—Green Spot
characteristics :

Filament Voltage: 33 to d Volts.
Filament Current: .06 Amperes.
Anode Voltage:
20400 Volt.
Total Emission: 13 Milli-amperes.
Impedance (Approx.): 12,0000hms.
Grid Bias Voltage: Up to 6Volts.
Amplifleatioo Factor:
6 to 7.

Sold by Radio dealers everywhere.
In case ol dieculty send
P.O. I2t6 for sample valve, post free. Address "Valve Dept. A,"
Neutron
Distributors,
Sentinel lime,
London,
11'.C.t.
British

made

and

guaranteed

by

Neutron

Ltd.

Mention of

'The

ll'iiciess

Receiver
By post 2/2.

A 4 Valve Combination Receiver
by 1V. JAMES.
The

Price 2/- net.

Home Constructor's
Wireless Sets

by F. H. HAI/A -ES.

By post

Easy

to

Price 1/6 net.

2/2.

Build

By post 1/9.

How to Build Amateur Valve Stations
by P. R. COURSEY.

Construction

of

Price 1/6 net.

Amateur

Practical Wireless
Sets for
Construction Male Easy
.The Home

Stations
By post 118.

All—Home

Price 1/6 net. By post 1/8.

Constructor's

by W. JAMES.

By post 1/8.

Valve

by ALAN L. M. DOUGT-AS.
Price 1/6 net.

Wireless

Price 3/6 net.

13y

Guide

post

3iic

The Amateur's Book of Wireless Circuits
by F. H. HAYNES.
Price 3/6 net. By post 4/-.
Contains overiii diagrams.

Obtainable from all booksellers
or direct from the publishers of
"THE WIRELESS WORLD,"
Dorset House, Tudor St., London, E.C.4

06 for 12 /6

AIO

By post 2/2.

Reflex

Price 2/- net.

by PERCY IV. HARRIS.

ELSTRaIN
AWE

By post 2/2.

World," when writin,;.; to advertisJrs, will

ensure prompt. attention.
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COMPONENT;
Sparta sales are built on a
reputation for good tone. That
fine full voice is asecret shared
by no other loud-speaker. The
new patent magnetic compensator gives a remarkably distinct
rendering.
The tone modulator in the base gives the right
interpretation to every item.

spARTA

•

eltà

LOU
G:7
1:711e
SPEAKER.
1
FULLER'S UNITED
ELECTR IC WORKS LTD.,
Chadwell Heath, Essex.

Your car must ruspond instantly to every movement of the steer ng whe el if th ere i
s bac kl as hi
n
the steering gear th e consequence m ay be ser i
ous.
Modern stations require such preci se tun i
ng th a t
you equally canno t a ff or d to use a var i
al-1:
condenser withr jerky or uncertain mo vem ent.
The ' Utility" Vern i
er Low Loss
Con denser
employs a reducti on ra ti o o f50 to in its vernier
adjustment and the pinions controlling this
adjustment are ht1(1 in such close yet smooth- wor king contact th a t BACKLASH IS IMPOSSIBLE

rehl,h0Ole: 11/Ord 1200.

Telegrams: Fi,llcr , Chadwen Heath.
LONDON DEPOT:
16, Totterdrun Court Rd., W.1.
Telephone: Museum 9008.

The prices are n oderate for a first-class i
ns t
ru ment, and, of couse, each " Utility" Condensér
bears the unconditi ona lguaran t
ee w hi chwe g i
ve
with
our products, that it will be instantly
replaced if it fails i
n an yway t
o gi
ve sat i
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LISSENIUM

BE ORIGINAL

BY BUILDING YOUR OWN
LOUD

also--sure that
when you buy the new
LISSENOLA you are buying
the
essential
soundreproducing base, with
an
electro - magnetic
mechanism concentrated
in the most effective
manner yet achieved—so
powerful that it will
operate onweak impulses,
so constructed that it will
stand up to high voltages
without any trace of
dither or resonating.—AT

BE

A

SURE,
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LOW

COST,

but compare price last.
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The

new

SPEAKER

LISSENOLA

is

A

TRIUMPH OF ELIMINATION—

the elimination which porgy
by known means, and partly
by new ones, has made it
possible for you now to
possess a loud speaker
without wooden notes, and
with no low-pitched• tone.
You build your own horn—
with each LISSENOLA there
are given clear instructions
how to do this. There is
also enclosed a FULL SIZE,

ImalMe g•

e••••m

AND SEE IF YOU CAN
NOTICE ANY DIFFERENCE
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is out of stork, send postal order lo ci.

LISSEN LIMITED
LISSENIUM

WORKS,

FRIARS LANE, RICHMOND, SURREY

'Phone: RiChmond 2283 (4 firtri).

—

HORN — nothing is left to
chance.
You build with
the certainty that your
finished loud speaker will
compare with an expensive
model. Before buying, we
ask you to

The LISSENOLA also fits any gramophone, turning
it into a radio loud speaker—you thus have
ALL ALTERNATIVES OF LOUD SPEAKE
REPRODUCTION
AVAILABLE
TO
YOU—
AND
AT AN
UNHEARD-OF LOW PRICE.

21 -25,

Go to your nearest dealer
—ask him to put on
the most expensive loud
speaker in his stock—
then put the same horn on
the LISSENOLA keep the
input voltage as before,
no matter how high—

EXACT PATTERN OF A PROVED

You ought to have a LISSEN REED also (patent
pending, and sold separately for 1,1-each).
This
adapts the LISSENOLA to carry any cone or
similar diaphragm working on the reed principle.

dealer will gladly denzonstrate—if lie

Make thisTEST: —

'Grains:

PhOlV,

London.

THE
LISSENOLA
(Patent Pending)

13'6

(If with LISSEN REED, i_t/6)
Resistance 2,000 ohms.
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source of enjoyment has also disappeared. At one time
the recording of Morse signals with various forms of
HAT has become of the ama t
eur o f the ''good
recorder was a branch of wireless which was always
old days," as we sometimes hear them referred
popular.
To-day, however, broadcasting seems to have
to, who found all the pleasure in wireless which he
eclipsed or smothered the former interests, not, we
desired without the aid of broadcasting?
believe, because they are any less fascinating in
To-day we be ieve that, apart
themselves than they were, but
from the transmitters, there are not
rather because they were swept
CONTENTS.
many who listen in to Morse in
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aside when
the avalanche of
preference to telephony, and yet
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broadcasting began, and have since
for the inquisiti‘e mind there is
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hour spent in the occupation of
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which can be heard at any time
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never be regretted, and that it
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would be a means of enhancing the
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period to enable experiI
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sary evil, distur)ing from time
menters to carry on investigations
to time, and all too frequently.
or special transmissions without
the enjoyment of' the broadca-st trimsmissi‘ms.
But
being swamped by the power of a local broadcasting
when it is rem( mbered that broadcasting represents
station. We consider that such a request is very reasononly a small prorortion of the total traffic of the ether
able, provided that the period chosen is one least likely
available to be tap -ed by the listener, it is surely apparent
to restrict the interests of the general listener.
It should
that there is mucl, of interest which the average listener
be remembered that, because the experimenter is a
ignores merely because he does not undertake the small
minority, this is a reason for special consideration to be
initial effort required to learn the Morse code.
given to his case, especially as no previous opportunity
Who the decline of interest in Morse reception another
has occurred for voicing his views.
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A Simple Receiver with Two
•Tuning Controls.
By A. J. EDGEWOOD.
/ N the design of this two-valve loudspeaker set an endeavour has been made
to incorporate, without unnecessary complication, several outstanding features in
the equipment, which will in every way provide good reproduction in conjunction with
a range of reception likely to meet the requirements of the home constructor.
Although the combination will work efficiently
with most types of vares, the best results
are obtained by means of asix-volt filament
heating accumulator with Marconi D.E.8
H.F. and D.E.5 valves, the object of using
these valves being to obtain the maximum
sensitivity from a range point of view and
to provide an output capable of operating
a loud-speaker without the slightest trace
of harshness.
Arrangement of the Circuit.
The circuit is composed of a detector and one low-frequency magnifier, with reaction upon the aerial circuit,
and tuning is performed by means of a Sterling squarelaw condenser of o.0005 mfd. with a single plate control
which shunts the inductance of acomplete inductance and
reaction unit. The inductance and reaction unit, which
is a Sterling accessory, does not necessitate the usual type
of coil holder with the interchanging of plug-in coils.
Higher and lower wavelengths than the usual main
B.B.C. band can be obtained by anovel fixing, the combined inductance and reaction units being interchangeable.
Grid condenser and leak rectification is used, but the
grid leak is connected between the grid of the detector
and a screw on the connection strip in order that the grid

t.—Theoretical
A

14

connections of the receiver.

DETECTOR and
ONE NOTE MAGNIFIER.
leak return may be connected by means of a flexible connection to either positive 2, 4, or 6 volts on the filament
heating battery. Seeing that the action of the grid leak
and condenser depends chiefly upon grid current, the
adjustment of the normal potential of the grid in the
manner just described enables one to get the best out of
the detector. As the positive bias of the detector valve
depends on the value of the grid leak and the voltage to
which its return end is connected, different values should
in all cases be tried if the very utmost is required from
the set. The method of connecting the grid circuit is
indicated in Fig. r, which gives the theoretical connections
of the receiver.
It will be noticed that a single filament rheostat is
employed for regulating the voltage applied to both the
detector and low-frequency magnifying valves.
Coupling the anode of the detector to the L.F. valve
is a Marconiphone " Ideal Junior " transformer with a
fixed condenser of 0.0005 mfd. connected across the
primary winding. This condenser acts as a by-pass for
the high-frequency currents flowing in the anode circuit
of the detector and is necessary because reaction from the
detector is used.
It must be observed that the transformer terminal connections should be as follows :0.P. to anode of detector
through the reaction unit, I.P. to + H.T., O.S. to grid
of L.F. valve, and I. S. to the negative connection of the
grid bias battery.
Two H.T. battery values are used, and it is suggested
that a maximum of 120 volts be employed for the L.F.
valve, and about 8o volts for the detector. If a tapped
H.T. battery is used the detector voltage can be varied
for best results. A Marconi D.E.5 valve working with
19
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An Easily Built Loud-Bleaker Set.—
'
3 12
3
4 3
4
an anode voltage of 120 should have
3«1/2,
a grid bias of negative 7.5 volts, with
3
E
Jo° volts, negative 6 volts, and with
8o volts, negative 3 volts.
A control of volume can be obtaine d
by varying the reaction adjustment, o
an adjustable damping resistance hay
izg a maximum value of about soo,000
ohms may be sminted across the trans
former secondaty terminals. The latte
component can be mounted on the panel a'
if found necessary, but one was not
included in the receiver illustrated, as
Ce.
09
it was not found essential.
It will be seen from the diagram
2/4.
that a fixed ccndenser of 0.003 mfd.
"-1 '4-_,.3/' I 3/•
1/'
is connected across the loud-speaker
r1
.L..../4
/4"-*- 1/4 -• E
E._
terminals of tl-e receiver: this is not
31—
'
an essential component, and it will no
__41
fE
doubt be found that with some loudspeakers better results will be obtained
12 .
without this condenser, or perhaps with
Fig. 2.—Details of the front ebonite panel. A, 318in.; B, 5116in.; C, 5/32in. and countersunk
for No. 4 B.A. screws; D, 5321m; E, 1181n. and ccuntersunk for No. 4 wood screws.
a condenser of lifferent value.

r
/
-1 /
'

shown in Fig. 2, which gives all the necessary details
as to the size and position of the fixing and clearing holes.
The receiver is an easy one to build. Mounted on the
Three-quarters of an inch from the bottom edge of
ebonite front panel is the tuning condenser, the filament
the panel is screwed a baseboard of wood measuring
rheostat, inductance-reaction unit, aerial, earth, and loudIzin. X7tin. Xgin., which is provided with two battens,
speaker terminals, and on the back of the panel, just
71-in xsin. x;;in.; as shown. On the upper surface of
below the aeria terminal, the fixed aerial condenser of
this baseboard is mounted the valve holders, grid cono.000r mfd. These parts are arranged in the positions
denser and leak, intervalve transformer, transformer bypass condenser, grid battery, and connection
strip, the latter being a piece of ebonite
measuring gin. xsin. xhin., with five No. 2
B.A. screws. This strip is raised above the
hase by two pieces of ebonite gin, thick, and
two soldering tags are fixed by each
screw.
The arrangement of the parts on the
baseboard is illustrated in Fig. 3.
Only one component, the 0.003 mfd.
fixed condenser, is. mounted below the
baseboard, and this is screwed to the
edge of the right-hand batten.
No difficulty at all should be experienced in mounting the parts in a satisfactory manner, provided the drawings
are carefully followed, for, although
there is ample room, and parts of other
manufacture may -be substituted in
cases where it is thought absolutely necessary to do so, the
set is so arranged that the
wiring can easily be done.
It
should be noted that if for any
reason a different make of
transformer is included in -the
set, it ought to be of a type
which will work well with the
Appearance of the set without the cabinet. The valve
D.E.8 H.F. valve, which it is
on the right hand side is the detector, and that on the
recommended should he used
left the L.F. magnifier. It should be noted that the grid bias connection as described in the
text was not fitted when this illustration was taken.
for the detector.
5
Construction of the Receiver.

A 15

T•

NVilf,
ehog
WoutÉ

110

JANUARY 27th, 1926.

LIST OF COMPONENTS.
I Variable condenser with vernier, 0.0005 mfd. (Sterling
Telephone and Electric Co., Ltd.).
2 Non Pong valve holders (Sterling Telephone and Electric
Co., Ltd.).
1 2-megohm grid leak with holder (Sterling Telephone and
Electric Co., Ltd.).
1 Rheostat (Sterling Telephone and Electric Co., Ltd.).
1 6-volt battery, G.E.C.
Glazite wire (London Electric Wire Co., Ltd.).
1 Cabinet (Compton Electrical and Radio Trades Supplies).
4 Terminals.
1 D.E.8 H.F. valve and 1 D.E.8 L.F. valve (Marconi).

1 Ebonite panel, 12in. X 8in. X
1 Piece of ebonite, 3f in.
X
1 Baseboard, 12in. X 7f in. x fin., with battens.
1 Fixed condenser, 0.0001 mfd. (Sterling Telephone and Electric
Co., Lid.).
1 Fixed condenser, 0.0003 mid. (Sterling Telephone and
Electric Co., Ltd.).
I Fixed condenser, 0.003 mfd. (Sterling Telephone and Electric
Co., Ltd.).
1 L.F. transformer, Junior Ideal (Marconiphone Co., Ltd.).
1 Anode reaction unit and adaptor, type D (Sterling Telephone
and Electric Co., Ltd.).
Wiring Connections.

The wiring connections are given in
Fig. 4, and in following them out it
will be as well to make frequent reference to the illustrations, for a few of
the wires are passed through holes in
the baseboard on their way to the con- •
nection strip or
other component.
For instance, the wire connecting the
return ,end of the grid leak passes
through a hole in the baseboard by the 7
side of the grid leak and runs along the
underside of the base to a second hole
placed just below the soldering tag on
the connection strip, to which it is
joined.
The two wires for the loudspeaker are also run below the baseboard, as well as the tw7) wires connecting
the
loud-speaker
condenser.
Wiring may be carried out with bare
No. 18 tinned copper wire or with
Glazite wire, all connections being
soldered.
7t1

r
/

12.
Fig. 3.—Arrangement of parts on the base, with details of their positions.
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Fig. 4.—Wiring diagram
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Some of the connecting wires are run beneath the baseboard,
explained in the text.

To finish off the set, flexible
wires should be soldered to the
tags on the connection strip for the
H.T. and L.T. batteries, and for
the grid bias.
With a good outdoor aerial a
loud-speaker range of up to 40
miles from the main stations and
too miles from Daventry is normally possible, and these
+LT.
distances will no doubt be
LT.
exceeded in the majority of
H.T.
cases.
The selectivity will,
+c.e.com
+H.Ti
of course, not be anything out
of the ordinary, as single
±T 2
circuit tuning is employed,
but the advantages of a
simple set having only two controls, one for aerial tuning and
one for reaction, are many.
If the use,r proposes to receive
Daventry as well as stations work
°
in« on the main B.B.C. band, two
of
the
combined
inductancereaction units will be required.
Finally, care should be taken to
avoid continuous self-oscillation.
as
20
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THE HA TLEY CIRCUI I.
Application to Short.Wave Reception and Tuned Anode H.F. Couplings.
By F. M. COLEBROOK, B.Sc., D.I.C., A.C.G.I.
i
r

-tHE

fundamental type of oscillating circuit assodated with the name of Hartley is illustrated in.
Fig. r.
A very good description of the circuit
ai d its characteristics will be found in Van Der Bijl's
book, "Thermionic Vacuum Tube' (McGraw-Hill). In
.
particular it is there pointed out that, except in the case
of valves of low amplification factor, the centre of the
inductance is the most suitable tapping point for the
connection to the filament. It will generally be found
that this statement is confirmed by practice, though the
condition is not very critical.
One minor disadvantage of the circuit as illustrated
is the position of the high-tension battery. This not only
prevents the possibility of haying a common connection
between the neptive L.T. and H.T., which is usually
a convenience ir multi-valve arrangements, but it loads
one end of the (»eillating circuit with the capacity •Df the
high-tension battery and thus raises the lower wavelength
limit of the coil.
These difficulties can be obviated in most cases by
adopting the alternative type of connection shown in
Fig. 2. The suggestion that this shunt type of connection is essentially identical with the series connection
shown in Fig. ris confirmed
I
by the fact that if the
coupling condenser C, in
Fig. 2 is of sufficient magnitude to have a very small
reactance at the frequency of
operation, and if the high-frequency choke has an impedance high compared with
Fia. 1.—The Hartley circuit
in its simplest form.
the internal impedance of the
valve, then the equations
relating to the high-frequency components of the currents
and potential differences in the two cases are identical.
Reaction Control.
The fact that in either case the oscillatory circuit will
be maintained in a state of oscillation shows that the
valve can be regarded as an agent for the transfer of
power into the oscillátory circuit in sufficient amount to
cancel the dissipation of power on account of its resistance. In other words, the effect of the valve is to reduce
to zero the effective resistance of the oscillatory circuit.
It is therefore p. -obable that by loosening the coupling
between the valve and the oscillatory circuit a condition
could be reached such that the power supplied by the
valve is no longer sufficient to maintain the oscillations.
Thus if the capacity C, is variable and is gradually
decreased, the os -illations will decrease in amplitude and
eventually stop. In this last condition, however, the 2ffective resistance of the circuit from the point of view of a
high-frequency E.M.F. induced in it will be considerably
leis than its actual resistance. Or, considering the process in the reverse way, an E.M.F. induced in the
9

oscillatory circuit will give rise to a current in the circuit
which will increase as the coupling condenser C, is
increased, owing to the negative resistance or retroactive
effect of the valve, until a point is reached when the
effective resistance of the circuit has been reduced to
zero, at which point continuous oscillations will occur.
Thus the variable condenser is a means of controlling
the reaction effect of the valve and is analogous to the
control of the variable coupling of the more usual type of
reaction coil.
Frame Aerial Reception.
The use of condenser reaction as described above is,
of course, very' generally known, and is applied to agreat
variety of circuits. The object of the above introduction
is simply to delineate the essential character of the effect.
and to show its connection with the Hartley type of
oscillating circuit. The object of the remainder of this
article is to describe some applications of the Hartley
circuit to reception. One of these, relating to high-frequency amplification, has not been described before as
far as the writer is aware.
The first application is to a single-valve frame aerial
circuit. The writer believes
H.F. CHOKE
that this has already been
described in some form in
The Wireless World, so very
little will be said about it
now.
The arrangement is
shown in Fig. 3, and the
chief points about it are as
follows: The resistance of
2.—Circuit
arrangethe frame aerial appears to
ment permitting a common
be a very secondary connegative connection between
H.T. and L.T. batteries.
sideration.
The writer has
introduced
as
much
as
too ohms in series with the coil without producing any
very serious reduction in signal strength. The E.M.F.
induced in the coil is proportional to the area-turns, and
this product should therefore be made as large as possible.
The limits in this direction are the inductance and selfcapacity of the coil, i.e., its natural wavelength. Both
the inductance and the self-capacity can be reduced by
haying widely spaced turns, preferably of fairly thin wire.
For the short-wave broadcast range a coil frame about
int. square is a convenient size.
The tuning condenser should be not more than about 250 micro-microfarads, and preferably less than too. A vernier extension drive, or failing this, effective shielding of the
condenser, is a great advantage. The reaction condenser
can be conveniently made in the form of a single movable plate of the usual size and a single fixed plate.
It is desirable that its minimum capacity should be as
small as possible. A threaded spindle has the advantage of permitting a variation of the range of the condenser of which the maximum value need not be more
than about so micro-microfarads.
A 17
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The Hartley Circuit.—
A choke is shown in the anode circuit, but this will
not always be necessary.
The impedance of the telephones appears to be quite sufficient in most cases. If a
choke is used, it should preferably be of the disc type
to be described later.
It is hardly necessary to point out that tuning is
facilitated by oscillating the frame and then picking up
H.F. CHOKE__

FRAME AERIAL

tacie 5
_
3

I

00000 \

0500115 mfd

H.T.+

0-0002 mfd
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arrangement shown in Fig. 4 the cotipling coil can consist of a similar basket having only a few turns, say, ten
to fifteen.
The circuit of Fig. 5 has the advantage of needing
only the one centre-tapped coil. The small series condenser, the chief requirement of which is that it should
have a very small minimum capacity (not greater than,
say, 15 micro-microfarads), is to be regarded not so much
as a part of the tuning system as a variable coupling
between the aerial circuit and the secondary.
The
smaller this condenser the smaller will be the effective
signal E.M.F. operating in the secondary, but the
amount of the aerial resistance introduced into the
secondary will be correspondingly reduced, making it
easier to obtain selectivity.

2V

Application to H.R. Amplifiers.

Fig. 3.—Practical frame aerial receiver employing the Hartley
circuit.

the carrier wave of the station to be received. It will
be found that the reaction condenser has a slight effect
on the tuning, but never so much as to lose the signal.
and the adjustment of the set is very simple. It will
give quite comfortable telephone intensity up to distances
of about 15 miles from a main station, and if desired
low-frequency amplification can be added in the
ordinary way.
It might be mentioned that the same
type of circuit can be used for the longer, wave
stations, such as Daventry.

Whichever of these alternative types of aerial coupling
is used; the complete circuit will be found very easy to
manipulate, the condenser reaction control being exceedingly smooth.
The circuit should not be allowed to
oscillate, for even if the aerial coupling is very loose
there would be appreciable radiation.

Reception on Open Aerial.

'Another application of the Hartley circuit is very
similar in principle to the frame aerial circuit above,
being, in fact, the adaptation of it to ordinary aerial
reception. Any of the arrangements shown in Figs. 4,
5, or 6 can be used, the first two having the advantage
of simplicity of operation combined with very good
H.F. CHOKE_r

T

-

0.00005 mfd

"'''0'00025
0.0002
mfd mfd
II

:-----

é

é

H T.0
2V

Fig.

4.—Aperiodlc coupling to open aerial.

selectivity. It will be recognised that the arrangement
of the secondary circuit is very similar to the various
forms of the Reinartz circuit which have proved so
popular.
The principal feature of the arrangement is the centre
tapped coil constituting the secondary. These are not
obtainable commercially in any very convenient form, as
far as the writer is aware,' but can be very easily constructed.
Alternatively, two of the ordinary plug-in
coils can be mounted side by side and connected in
series. Perhaps the simplest form of construction is to
mount two basket coils side by side, the terminals and
centre of the winding being carried down to three valve
pins about an inch apart from each other.
For the
'Messrs. L. McMichael, Ltd., have recently produced an
inductance with centre tap known as the " Dime" coil.
A /8

Fig.

5.—Capacity coupling to the aerial.

The addition of low-frequency amplification if desired
would follow the usual lines and need not be described.
Finally, it will now be shown how the same general
principle can be applied with great effect to tuned anode
high-frequency amplification.
If either of the various input arrangements described
above is followed directly by a tuned anode circuit or
tuned transformer amplifying valve, the system will be
exceedingly unstable, and the writer has not been able to
find any really satisfactory method of stabilising it
without sacrificing the advantage of fine control of input
circuit reaction or reducing very considerably the effectiveness of the high-frequency stage. None of the usual
neutrodyning systems seemed quite suitable for association with this rather sensitive input circuit.
It was
eventually found, however, that complete stability without apparent loss of effectiveness could be obtained by
separating two tuned circuits by means of a single stage
0 00005 mfd

H.F. CHOKE
H.T.+

0.00025 mfd
0.0002mfd

H.T + 2V -

rig.

6.— Loose -coupled

tuned

aerial
selectivity.

circuit

for

maximum
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The Hartley Meta—
of aperiodic cr choke-coupled amplification.
This
feature of the circuit, which has formed the subject of a
recent patent, is illustrated in Fig. 7. For its success
however, it is (ssential that the choke coil used shall
have a really high impidance, at least 50,000 \ohms, at
the frequencies of operation.
An example of such a
choke coil will be found in an article by Mr. P. K.
Turner in Experimental Wireless for April, 1925. The
chief requirement of any such choke is that its inductance
shall be really high, i.e., 5oo millihenries or so, and,
equally important, that its self-capacity shall be only a
few micro-microfarads.

119

course, a very useful accessory for the operation of such
circuits, but is not really necessary.
The manipulation of the set is fairly obvious, and does
not require any full description. In general it is -better
to search with both reaction controls some way off instability. The station having been located, the tuned
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.
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Practical Tuned Anode Circuits .
.

The circuit connected as in Fig. 7 is more than stable,
so that apprecial le condenser reaction can be used to increase both the input signal strength and selectivity.
Even with a retractive input circuit, however, the tuned
anode stage remains perfectly stable, and both the effectiveness and the selectivity of the latter can be greatly
increased by treating it in exactly the same way as the
input circuit, i.e., by connecting it in the shunt Hartley
circuit manner w th a variable condenser coupling to the
anode of the next valve. The arrangement will now he
as shown in Fig. 8. The same type of centre-tapped
coil as used in tl e input ci rcuit can be employed for the
tuned anode stage, but it will be found that the reaction
condenser will need a slightly larger maximum value than
that used in the input circuit, say, about roo micromicrofarads. The use of this reaction condenser gives a
remarkable increase in the effectiveness of the tuned
anode stage, increasing both the signal strength and,
apparently, its selectivity.
Moreover, it appears in
practice, and is theoretically probable, that this increase

•••
Fig. 8.—Practical H.F. amplifier, with Hartley circuit applied to

-

the tuned anode coupling.

anode reaction can then be applied up to the limit at
which distortion begins to be noticeable, after which a
still further increase in signal strength can be obtained
by using the input circuit reaction without appreciably
affecting the quality.
In putting together any set embodying this principle
it is well to adopt the usual precautions to avoid coupling
between the coils of successive stages, and if, in addition, both the input circuits and tuned anode circuit coils
can be made either toroidal or otherwise astatic with
respect to external fields, the local interference due to
direct pick-up in these components will be minimised.
Results.

The writer has not spent much time in " touring
Europe " with this receiving arrangement, but as an
example of its sensitiveness it may be mentioned that
Münster was received direct at Teddington on the sameevening that the B.B.C. carried out its first international
receiving experiment (but before they had started doing
so) at very comfortable and clear telephone intensity
without any low-frequency amplification at all, and
without interference from Newcastle, which came in at
about the same intensity at nominally six metres away.
Speech could have been followed quite easily by anyone
with an adequate knowledge of German.

-1-

o

I
I
G.

rig. 7.—Aperiodic coupling introduced to stabilise H.F. amplifier.

in signal strength does not involve the same degree of
reaction distortion as would be associated with a similar
degree of reaction in the input circuit.
The operation of this three stage arrangement is
naturally not quite so simple as that of any of those
described above, but this characteristic is inherent in any
circuit involving more than one tuned circuit. However,
once the tuned anode circuit is calibrated approximately
in wavelength the loss of simplicity is not appreciable.
Some form of ir.terrupted wavemeter oscillator is, of
ro

•.• ••• •••

WHO OWNS THE :ETHER ?

ACCORDING
Howell, of

to a Washington message, Senator
Nebraska, has introduced a Bill in
the Upper House " re-affirming the use of the ether for
radio communication or otherwise to be the inalienable
possession of the people of the United States and their
Government. and for other purposes."
This bold, but vague, Bill has been referred to the
Senate Committee on Inter-State Commerce.
A 19
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A Section Devoted to New Ideas and Practical Devices.
REMOTE

CONTROL.

The system of remote filament control illustrated in the diagram ,operates through the medium of a single
line between the receiver and loudspeaker. A low-frequency choke coil
is connected in the anode circuit and
TUMBLER
SWITCH

7 7.7

Single line remote control system.

the variations of voltage set up at the
anode of the valve are transferred to
the loud-speaker lead through the
medium of a r mfd. condenser. To
the line side of this condenser is connected a local circuit joined to earth
consisting of a L.F. choke of high
inductance (an intervalve transformer
with windings connected in series), a
Weston or other sensitive relay, and
a single dry cell. The loud-speaker
unit includes a bell push, a tumbler
switch, and an additional imfd. feed
condenser.
An earth connection is
provided so that when the bell push
is pressed with the tumbler switch
closed, a small current flows through
the relay windings.
The filament
current is controlled through a second
relay, which opens and closes the filament circuit alternately.
The tumbler switch is provided so
that the loud-speaker may be switched
off without disturbing other loudspeakers working off the same circuit.
—V. H.
A 20

THE MAP SUPPLEMENT.
The utility of the map supplement
of European broadcasting stations
presented with the issue of this
journal for December 9th, 1925, may
be considerably extended in the fol-

contacts are fixed with short countersunk screws. The contacts must be
insulated from each other, and the

PANEL

lowing
The manner
map is pasted on a sheet of
thick cardboard, and a narrow strip
of thick cartridge paper or Bristol
board is pivoted by means of a drawing pingo the point on the map occupied by the reader's home town. One
edge of the strip is then graduated in
miles by means of the scale at the
foot of the map.
Then by rotating the strip the distance of any given station can be
immediately read off.
In order to
avoid inaccuracies in measuring short
distances it is advisable to pivot the
strip as near as possible to the
graduated edge.—A. C. B.
0000

SERIES-PARALLEL SWITCH.
A neat series-parallel switch for
mounting below the receiver panel is
shown in the diagram. Four spring
strip contacts are screwed to the panel
on both sides of insulating blocks A
and B. The lower contacts D and E
are adjusted, so that they join together when the shorting plug is withdrawn. The shorting plug itself is
made of insulating material, the
lower part being of square -section.
On opposite sides of the plug, brass
VALVES FOR IDEAS.
Readers are invited to submit brief
details, with rough sketches, where necessary, of devices of experimental interest
for inclusion in this section.
A receiving valve will be despatched to every
reader whose idea is accepted for
publication.
Letters should he addressed to the Editor, "Wireless World and Radio Review," 539, Fleet Sired,
London, E.C.4, and marked "Ideas."

BRASS
CONTACT
STRIP

o

Series—parallel
switch.

CONDENSER
PARALLEL

BRASS

EBONITE

CONDENSER IN
SERIES

IN

securing screws must therefore he inserted alternately.
The two circuit
diagrams at the bottom of the figure
show that the tuning condenser will
be connected in parallel with the plug
inserted and in series with the plug
withdrawn.—B. V.
0

C

WIRING HINT.

In wiring up receiving sets the
exact length of wire required for connections of awkward shape may be
estimated by using a length of lead
fuse wire.
The lead wire can be
easily straightened if a mistake is
made, and when the required shape
has been found the wire can be pulled
straight and a corresponding length
of tinned copper connecting wire can
be cut off and bent to the same
shape, using the kinks in the lead
wire to indicate the positions of the
bends.—!.. T. H.
23
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The jig should be cut from solid
metal, for preference, but may be
built up if there is any difficulty in
obtaining metal
in thickness. A
clearance hole for a No. o B.A. tap
is drilled laterally in one side of the
block, the size of drill being carefully chosen to avoid side play when
the tap is inserted. The hole is not
drilled right through in order to provide a stop to take the thrust of the
tap when the gear is being cut. A

in.

1
.DIA BLANK
Yf; THICK

Fitting

spade

tags to telephone
terminals.

type

the construction of air-dielectric variable condensers. The spade is inserted between the top of the terminal
pillar and the under side of the
spacing washer.
E. S.

if12

OO

RESISTANCE COUPLING.
In receivers ncorporating
valves with tunec: anode coupling, it
is quite asimple matter to try resistance-capacity coupling, say, on the
Daventry wavelength.
Experimental resistances may be
made by markir_i a graphite line betveen two term nais fitted on an

é
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TELEPHONE TERMINALS.
Telephone lea is provided with
spade terminals can be fitted in ordinary telephone tenninals by removing
the screw and ins2rting asmall brass
cpacing washer, mch as is used in

II

O EtA TAP
AND WRENCH

kin. slot is then cut for the wheel
blank (sin, diameter) and a hole
drilled for a, bearing pin rin. from
the centre line of the tap. It is advisable to use a bolt and nut for the
pivot in order to pull the inside faces
of the jig into close contact with the
blank.
It is then only necessary to
insert a plug tap and turn it continuously in a clockwise direction
until the wheel is formed.
The sketches in the lower part of
the diagram show the finished gear
wheel fitted to a two-coil holder, the
worm wheel consisting of a length of
No. o B.A. screwed rod with the
thread turned off at each end to fit
in brass bearings screwed to the side
of the coil holder.
J. C.
0000
COMBINED EARTHING SWITCH
AND SAFETY GAP.
A safety gap can be quite easily
fitted to the usual D.P.D.T. earthing switch by abstracting the rivets
pivoting the two knife contacts and
replacing them by screws with lock-e

Jig for cuti ng worm gear wheels and
(below) method of fitting vernier movement to variable coil holder.
e

HIDDEN ADVERTISEMENTS
COMPETITION.
GRAPHITE
Experimental plug-in anode resistance.

ebonite basket coi' holder. These will
be found quite Kaisfactory for test
purposes, since the anode current for
atnplificatim need not exceed
0.5 niA.
Before inserting the terminals, the
ebonite in the vcinity of the holes
should be well ribbed with graphite
and tinfoil wasI7ers should be used
to secure a large area of contact with
the graphite film.
P. A.
0000

FORMING GEAR WHEELS.
Amateurs who take a pride in constructing their own components can
cut their own welt m wheels for geared
vernier adjustments by means of the
simple jig show 1 in plan and side
elevation in the upper part of the
diagram.

e
e

Below are given the results of "The
Wireless World" Hidden Advertisements Competition for January 13th,
1996.
It is regretted that a small error
occurred in regard to the first example,
which was taken from the advertisement
of Messrs. H. Clarke & Co., on page 7.
Owing to a printing slip, the comma
after the bracket was omitted.
The
majority
of
competitors,
however,
were successful in identifying the
advertisement.
Clue No.
Name o/ Advertiser.
Page
t H. Clarke & Co...
..
..
7
2
Dubilier Condenser Co. (19:5) Ltd.
15
3 Pile's Wireless
4 Paragon Rubber Mfg. Co., Ltd.
.. IS
5 Ferranti, Ltd.
..
..
iv
o Maywood Eng. & Elec. Mfg. Co., Ltd. 23

The following were the prizewinners:
£:
Li

Ten shillings each to the following four:
David Duncan, Dundee.
C. G. Daft. Barnsley.
Will Smalley, London, Nit.
W. Whitruoie, Settle, Yorks.

JI

I

I'

gap

E

incorporated
in
earthing switch.

D.P .D .
T.

nuts fitted to each side of the bearing clips. The opposing ends of the
screws are pointed to facilitate the.
passage of a spark should the aerial
become charged during a thunderstorm.
The gap should be adjusted to
about one millimetre.
R. H.
L000

The correct solution is as follows:

Mrs. B. Judges, St. Atkins
Robert Anderson, Hebbmit-on-Tyne
D. J. F. Jackson, Key'', Lam, Somerset

Safety

CONDENSER DIALS.
Graduated scales for variable condensers, filament resistances, etc.,
fitted with knobs and pointers can be
quite easily constructed in the following manner :—
Using a celluloid drawing protractor as anegative, prints are made
on blue print or daylight photographic printing. paper. In the case
of the photographic paper it is advisal de to burn the print slightly as this
gives a more definite image. J. H.
A 21
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ELESS CIRCUITS

in Theory and ?rraefice.
2.--Electromagnetic
By

S.

O.

Effects

and

Self,Inductance.

PEARSON, B.Sc., A.M.I.E.E.

HENEVER a current flows through a circuit a 0N is called the total number of line-linkages or fluxturns. If some of the lines of force are not linked with
magnetic field is set up in the neighbourhood
all of the turns, the effective number of line-linkages will
of the conductors.
Even when the current
be less than N.
flows through a straight conductor, lines of magnetic
The magnitude of the electromotive force induced in
force are produced in circles around the conductor, and
the coil when the flux is changing is one volt when the
it can easily be proved that the strength of the magnetic
line-linkages are changing at the rate of roe, or one
field at any point outside the conductor is directly prohundred million, per second,
portional to the current in the conductor and !inversely
i.e., induced E.M.F., in volts
proportional to the distance from the conductor.
The strength or intensity of a magnetic field is
change of line-linkages per sec.
measured in lines per square centimetre, and it is necesIO s
sary at this point to consider exactly what is meant by
N x change of
per sec.
one line of force.
It is based on the force in dynes
10 8
exerted between two concenThus, if the flux changes from 0, to 02 in tseconds, the
trated magnetic poles, viz.,
unit pole is that which would
lines per second,
average rate of chancre will be
exert a force of one dyne
and, therefore, the average induced E.M.F. during this
on an equal pole when the
time will be
distance between them is one
centimetre.
Now unit field
N(.02 — 01) volts
—• •-• (1)
strength (one line per square
tx 10 8
centimetre) is that which
It must be clearly understood that a magnetic field
would cause a force of one
linked with a coil does not induce an electromotive force
dyne to be exerted on a unit
in that coil unless the strength of the field is varying.
Fig. t.—Magnetic field surmagnetic pole situated in
rounding a straight conFor instance, if a galvanometer is connected between the
ductor.
the field.
ends of a coil, as shown in Fig. 3, and a permanent
The magnetic effect of a straight conductor is not very
magnet cíf the bar type is introduced into the end of the
powerful, and when it is desired to make use of the
coil, it will be found that the galvanometer shows a
magnetic effects of a current, it is usual to wind the condeflection only when the magnet is moving into or out
ductors in the form of acoil with a considerable number
of the coil.
of turns.
The magnetic effects are then concentrated
Self—Inductance.
into a small space through the centre of the coil, and a
Referring
again
to
the coil of Fig. 2, where the
comparatively powerful field is produced.
A coil of
field linked with the coil •is produced by the current
wire used in this way is sometimes called a solenoid, and
through the coil, we see that the flux or number of lines
in wireless work an inductance coil or tuning coil. We
of force is directly proportional to the current, i.e.,
are directly concerned here with the properties of such
a coil.
= a constant, and therefore also
= a constant,

W

Electromagnetic Induction.

It can be shown experimentally that uhenever the
lines of magnetic force threading through the turns or
convolutions of a circuit are changing in number, an
electromotive force is induced in each of those turns, and
the magnitude of this induced electromotive force is proportional to the rate at which the lines are changing.
This is known as Faraday's Law of Induction.
For the present we shall assume that there is no iron
or other magnetic material present in the magnetic field of
the coil, so that the field strength produced is directly
proportional to the current through the coil.
Suppose
that a total magnetic flux of 0 lines threads through
the whole of the turns N of the coil (see Fig. 2) when
a current of Iamperes flows through it; then the product
A 22

or oN=I x a constant.

-------

Fig 2.—Magnetic field ourrounding a cylindrical coil.

3.—E.M.F. induced in a
coil by moving magnetic
lines of force.
22
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Wireless Circuits in Theory and Practice.—
Flom this it :olloms that, whenever the current is
changing in value, the line-linkages will be changing
also, and hence we see by Faraday's Law that an electromotive force will be induced in. the circuit when the
current is varying, and that this E.M.F. will be proportional in magnitude to the rate at which the current is
changing. This property of the electric circuit is called
its self-inductance, and hence self-inductance may be
defined as that property of an electric circuit in virtue of
which an electrcmotive force is induced in it whenever
the current is changing.
From the foregoing it follows
that in any circuit where a magnetic field is produced
by a current tinough the circuit, inductance is present,
and, conversely, a magnetic field is always produced
when a current is passed through a circuit possessing
self-inductance.

•
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Now b'y equation (s) above we see that the induced
E.M.F. in volts is

N(0, —(p i)
tx ros

L(I, — I1)x tos
txto 8
— L(/2 —11) volts

=L x(rate of change of current)
Thus the self-induced voltage at any instant is given by
the product of the self-inductance in henries and the rate

Practical Units of Inductance.

The practical unit of inductance is called the henry,
and a circuit is said to have a self-inductance of one
henry if log line-linkages are produced when a current
of one ampere flows through the circuit. Thus in a coil
or circuit where a current of I amperes produces a flux
of
lines linked with N turns, the inductance will be
L =

x to-8 henries

...

(2)

This is a large unit, and the self-inductance of tuning
coils, etc., is frequently expressed in millihenries
(thousandths of a henry) or microhenries (millionths of
a henry), and sometimes in absolute electromagnetic units
or centimetres. A circuit has a self-inductance of one
absolute unit if one line-linkage is produced when one
absolute unit of current (equal to so amperes) flows
through the circuit. The dimensions of inductance in
terms of the fundamental units of length (L), mass (M),
and time (T), work out to length alone, so that the
symbol L is used to denote self-inductance and the absolute unit of inductance is the
0
centimetre.
We see then
that the centimetre of inductance is to° of a henry
10
or one henry equals a thoui
0i
2
sand million centimetres, or
ione
microhenry = r,000
11
12
erns.
The self-inductance
CURRENT
(L) of a circuit in henries
ig. 4 —curve showing rekU n between current and
is called the coefficient of
magnetic flux when no iron
self-induction of the ciris present.
cuit.
From equation (2) we have line-linkages oN=LI x
Suppose, now, that the current is changing at a steady
rate and increases from I, to I, in tseconds, and let the
magnetic flux increase from 0, to 4. 2 in the same time;
then the rate of change of line-linkages during this time
will be
02N
_ (LI, x ros)— (LI, xro 8)
or

N(0 2—
t

L(I, —L 1)xso'

Fig.

5.--Diagram showing relation between rate ot change of
current and the E.M.F. induced in an inductive circuit.

of change of current in amperes per second. This is a
very important relationship, and will be employed to a
considerable extent as we proceed, especially in connection with alternating currents. We are now in a position
to give another and perhaps a better definition of selfinductance; namely a circuit is said to have a selfinductance of one henry if one volt is induced in it when
the current is changing at the rate of one ampere per
second.
It should be noted that there is no E.M.F
induced in the circuit when the current has asteady value.
Lenz's Law.

Lens's law states that the E.M.F. of self-induction
always acts in such a direction as to oppose the changing
of the current. Thus if the current is changing from a
negative to a more positive value, or increasing from zero
to a positive value, the induced E.M.F. will be negative.
In general, the induced voltage acts in the opposite direction to the E.M.F. which is causing the change of
current. The accompanying diagram of Fig. 5 should
make this clear.
The full line represents a varying
current, and the dotted line the induced E.M.F. When
the current is increasing from zero at a steady rate, represented by OA on the curve, the induced E.M.F. is negative and has a steady value OP. From A to B, when
the current is constant, there is no induced voltage. From
B to C the slope is steeper than from 0 to A, and therefore the rate of change of current is greater, and the induced E.M.F., still negative, is higher than before. At
C the current suddenly begins to decrease, with the result
that the induced E.M.F. is now positive, acting so as to
oppose the decrease of current. Even after the current
pasees through D and becomes negative, the induced

I2
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Wireless Circuits in Theory and Practice.—
E.M.F. remains the same, since it is dependent on the
rate of change of current only, and not on the direction
of the current.
Because the induced E.M.F. always
opposes any change in the current, it is usually written
e= —Lx (rate of change of current)

(4).

The part played by inductance in an electric circuit is
very similar to the pal t played by inertia or mass in
mechanics, and for this reason self-inductance is often
referred to as " electrical inertia."
Energy Stored in a Magnetic Field.
Suppose that we have a
coil of inductance L henries
and that we increase the
current at asteady rate from
zero to I amps in tseconds.
e
The rate of change of o
current will be I/t amperes
o
per second, and the induced
TIME-SECONDS
E.M.F. during this time
6.—Energy stored
magnetic field.
will be; by equation (4),

Hence the average value of the power during the interval
LI 2

watts.

Now the total energy

put into the magnetic field during this time is equal to
the average power xtime,
LI2

i.e., energy= —

2/

in a

LI
.
=exi=--xt watts, i.e., the power is directly pro-

xt

=
LI 2 watt-seconds or joules..
The shaded area under the power curve represents the
stored energy.
The method which we have used here
for finding the stored energy is based on the assumption
that the current increases at a steady rate, but, no matter
how the current builds up from zero to I, the stored
energy will always be the saine, just as in mechanics
the work done in lifting a weight through a given height
is quite independent of the time taken to lift it. The
energy 11.I 2 stored in the field is again given back to the
electric circuit when the current falls to zero and thé
field collapses.

UNITED STATES SHORT-WAVE MILITARY SET.

a lesson front the experience gained in
communication during the Great War.
American Army radio engineers have endeavoured to
develop a reliable portable short-wave outfit for intertrench communication.
The entire receiving-sending apparatus is placed within
a waterproof container.
The extra eqpipment consists
of the filament battery and the telephone receivers. The
collapsible loop-antenna is located within the cabinet
when folded and closed.
The operation of the outfit is extremely simple. When
the cover is thrown open the collapsible key springs forward, thus completing its part of the circuit. Plugs allow
of the instantaneous connection of both battery and telephones, while the loop may be set up in a few seconds.
For rigidity and to ensure constant frequency on the low
waves, the loop aerial is made of -bronze tubing, sections
of which are screwed together in the shape shown.
The set has a wavelength range of from 74 to 14
meters. Plate potential for the transmitter is supplied
by the receiving batteries. A consistent range of from 2
to 15 miles is stated to have been attained. The directional
effects of the loop, combined with the very sharp tuning
obtainable, render interception of the signals difficult,
ensuring some degree of secrecy.
The complete outfit may be carried, set up, and
operated entirely by a single individual, though two men
are ordinarily assigned to the set. Extra batteries and
spare parts are included in the equipment.
A 24

portional to the current, the negative sign simply meaning that the coil is absorbing energy and not giving it
out.
Henceforward the minus sign is omitted.
The
energy so absorbed is stored in the magnetic field.
Fig. 6is apower diagram for the case under consideration plotted to a time base. It will be noticed that, as
the current increases from zero to amaximum value represented by the dotted line, the power increases propor*LI
LI 2
tionately from zero to —t xI, that is, to-- watts.

of tseconds will be

—L x —volts
t
"
Energy is being used up in driving the current against
this opposing E.M.F., and if jis the value of the current
at any particular instant, the power at that instant

KING
TAtrench

JANUARY 271k, 1926.

Portable short-wave transmitter and receiver of the United States
Army.
High-tension supply is derived from dry cells, and the
loop aerial is used for both transmission and reception.
The
normal working range is only a few miles.
21
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A Section Mainly for the New Reader.
SIMPLIFYING THE REINARTZ
CIRCUIT.

aerial, grid, and reaction coils. The
grid section may have 65 turns of No.
The popularity of the ' Reinartz " 20 or 22 D.C.C. wire, the aerial seccircuit is almost certainly due to the
tion some 15 turns of the same wire,
fact that it gives a good degree of
with about 30 turns of reaction windselectivity without complicated tuning
ing. Finer wire (about No. 30) may
adjustments, and also permits of very
well be used for this latter winding.
line control of reaction.
The latter
as by its use the overall length of
point is probably the more important;
the coil may be reduced.
as the sensitivity of a valve detector
Arrangements such as this, having
is increased to an enormous extent
an aerial circuit not separately tuned
when fullest pos.iible use is made of
are not particularly efficient on the
reaction, but if this adjustment
long waves, and in any case the procannot be carrier - to the critical point
vision of facilities for: interchanging
at which self-oscillation is just about
the complete coil will introduce comto commence, the full benefit of replications from the constructional
generation will rot be obtained.
point of view. It would seem more
Another reasrai for the success
convenient to increase the ‘vavelength
obtained by many readers with this
of the receiver by plugging in an
type of circuit is that the necessary
interchangeable coil in the grid circOil may be easily wound in a very
cuit. At the same time, unfortunately,
efficient manner by even the beginner
it will be necessary to arrange for :in
without
any
elaborate
workshop
increase in the number of turns in the
equipment. Thu circuit as originally
aerial circuit. thus introducing another
described had a separate reaction
slight complication. This may most
winding connerred direct to the
easily be overcome by adopting the
plate and tightly coupled to the
scheme of connections shown in Fig.
aerial-grid coil, the variable con2; this arrangement is readily applicdenser (which controls the amount of
able to sets constructed on the Ameriplate current fed back to the grid
can principle, with a vertical panel
circuit) being it serted between one
and horizOntal baseboard. The cylinend of this winding and the lower
drical short-wave coil is mounted
end of the aerial coil.
A slight
ert iea 1y on the base, while the
sockets for the loading coil are fitted
to the panel in such a way that the
two coils are tightly coupled. Sockets
for an extra reaction- coil are mounted
immediately above those for the loading coil.
‘Vhen receiving on the normal
broadcast waveband these coil sockets
are short-circuited, and the aerial is
connected to the terminal marked A,.
For long waves, appropriate coils
are
inserted in the sockets, and the
Fig. 1.—A simplified "Reinarts" receiver.
aerial is moved to A,
the short.
modification of this circuit using a wave grid coil then acts as an aerial
coil of even siripler construction is
winding, and is tightly coupled to the
shown in Fig. t. A continuous singleloading coil.
layer winding i: tapped off to form .
Assuming that the tuning and re16

action condensers have maximum
capacities of, respectively, o.0005 and
0.0002
mfd., a standard 25o-turn
loading coil in the grid circuit will
be suitable for the reception of Daventry, while the extra reaction coil will
have 75 or too turns.

A

Fag.

2.—Adapting a "Reinartz"
for long waves.

receiver

The H. F. choke should have a
high inductance with minimum selfcapacity, and to avoid casual couplings with other coils its dimensions
should be reduced as much as possible.
A suitable choke consists of
about 600 turns of No. 42 D.S.C.
wire on a former of ¡tin. diameter.
Referring to Fig. 2, it will be
noticed that the grid leak is connected
to the slider of a potentiometer, the
winding of which is across the L.T.
battery. This is a convenient method
of applying the correct voltage to the
grid for most efficient rectification,
and also helps in obtaining conditions
giving the smoothest possible control
of leaction.
ACCUMULATOR CHARGING.
Many amateurs who have a direct
current electric supply are apt to
neglect the possibilities of charging
their accumulators by inserting them
in series with the household circuits.
It should be stated at once that to
attempt to do so by setting up a lamp
or other resistance board for this purA u5

Wen.®11@gg
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pose is an extremely wasteful and inefficient practice, for the difference in
voltage between the mains and the
cells to be charged is so great that an
altogether excessive amount of energy
is wasted in heating up whatever kind
of resistance happens to be used, and
any advantages which might arise are
more than offset by the high cost.
If, however, arrangements can be
made to connect the accumulator battery in series with apart, or even all,
of the house supply, the charging current will cost nothing, while the operation of .the majority of electrical
appliances will nOt be adversely
affected by the slight reduction of
voltage due to the back E.M.F. of,
say, a six-volt accumulator.
Connection with the mains may
most easily be picked up at a fuse
box, and a few measurements made
with an ammeter (taking care, when
the measurements are made, to see
that the normal number of lights, etc..,
are in operation) will show which circuit will be most suitable, taking into
account the charging rate of the cells.
A sound and well-insulated connection
should be made, and a non-reversible
plug fitted in aconvenient position.
The polarity may be determined by
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GRID BIAS ON H.F. AMPLIFIERS.
the use of pole-finding paper, or the
The need for the application of a
ends of the two leads from the plugnegative bias to the grids of low-fremay be immersed in aglass of water;
quency amplifying valves is generally
the one from which bubbles are given
appreciated, but in many cases the
off most freely will be the negative,
rule has not been applied' to H.F.
and should, of course, -be connected
amplifiers.
Possibly this is because
to the negative terminal of the accuin some circuits valves- performing
mulator.
this operation require a certain
Due to the somewhat irregular
amount of positive bias for stability,
nature of the charge which will be
but, now that methods of ensuring
delivered to the accumulator, this
should not be run down to its limit, _ stability by balancing or neutralising
are in fairly .common use, the saving
and it will generally be advisable to
of anode current consumption resulthave a duplicate, so that one may be
ing from the application of negative
charging while the other is being used.
bias cannot be ignored.
The above remarks do not apply to
In neutrodyne receivers having
high tension accumulators; the low
two stages of high-frequency amplicharging rate of these batteries naturfication it is usual to employ lowally renders impossible this method of
impedance valves, with some 6o volts
charging. Due to their higher volton the plates.
A consideration of
age, it is, as a rule, quite permissible
the curves of some typical valves of
to set up a special charging circuit,
this class will show that a reduction
with a lamp rated at from 20 to 6o
of as much as five milliamperes will
watts or more in series as a regulating
result from suitable biasing of two
resistance, the actual choice of lamp
amplifying valves.
depending on the charging rate of the
Moreover, as the flow of grid curbattery.
Care 'should be taken not
rents will be prevented,. the damping
to connect the charging circuit in the
of the receiver as awhole will be rewrong direction, even momentarily, as
duced, and a distinct improvement hi
the combined voltages may, in the case
selectivity will often be noticed when
of alaige battery, be sufficient to burn
attention is paid to this matter.
out the lamp filament.

DISSECTED

DIAGRAMS.

No. 15.—A Harmonic Superheterodyne.
For the benefit of readers who find difficulty in reading circuit diagrams we are giving weekly a series
of sketches showing how the complete circuits of typical receivers are built up step by step.
Below
are shown the conneciions of the combined detector-oscillator of a superheterodyne operating on the
second harmonic principle.

CT.
2
Two valves, with filaments connected
across the L.T. battery; filament control
rheostats are inserted.
The frame aerial,
tuned by a variable condenser to the
wavelength of the desired signal, is connected between grid and filament of the
first valve, which operates as a combined
detector and oscillator.
A26

A circuit which may be tuned by a
variable
condenser
to
a wavelength
roughly double that of the
incoming
oscillations is inserted in series with the
grid of this valve.
In the plate circuit is
connected a reaction coil, variably coupled
to the grid inductance.
A leaky grid
condenser—

3
—is inserted for rectification.
In the
plate circuit is connected the primary of
a transformer tuned to the beat frequency.
The secondary is connected between grid
and filament of the first valve of an intermediate frequency amplifier, which may
be of the type shown in "Dissected
Diagrams," No. 14b.
25
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SHORT-WAVE
Effect

of

Wavelength

on

SERVATIONS.

Daily Variations

By R. W.

D

Owing to difficulties in obtaining co operation from
distant stations, iefinite tests could only be carried out
for one distance-35o miles. The results obtained over
this distance are best shown by a series of curves in
the figure.
STRENGTH

R10
R8
R6
R4
R2
RO
0000

0300

1200

TIME OF DAY

1800

0000

(G.M.T.)

Average daily variations of signal during September, 1925

This curve is htended only to show an average of
results, as the actial strengths varied from day to day.
These variations were of two distinct types :—
(a) Those in wl-ich strength on all wavelengths either
decreased or increased simultaneously.
(b) Those in rhich the wavelength giving loudest
signals at any given moment changed either upwards or dcwnwards.
This may be illastrated by a few examples. In case
(a) it is found tha: signals are not up to normal strength
on any wavelengtl. but that the relative efficiency of
different wavelengths is normal. In case (b) it is found
15

of

Signal

Strength.

P. COLLINGS.

L.RING September, 1925, a series of somewhat
lengthy tees were carried out from a short-wave
experimental station situated in Cornwall, with a
liew to determining the effects of the time of day and of
(istance on the strength of received signals on wavelengths between 15 metres and roo metres.
The methods adopted were very simple and did not
involve the use of apparatus for the accurate measurement of signal st•ength. Strength was recorded merely
by the use of the old " R " scale, and so there was considerable liability to error. However, this system was
sufficiently accurate for the purpose, in that signals were
either very loud, %Try weak, or inaudible. The purpose
of the tests was h show that wherever short-wave transmission is to take. place between two stations ,th e actua l
wavelength to be employed to obtain greatest efficiency
must be chosen having regard both to the time of day
and to the distanre between the stations.
For this purpose, a transmitter was set up to work on
wavelengths of 115, 45, 23, and 18 metres. A constant
input was obtained on all wavelengths, and the actual
efficiency at the v-trious wavelengths was kept as nearly
constant as possible. The power used was 18 watts,
obtained from a 400-volt battery of accumulators.
Range Covered by the Tests.

.127

perhaps that the 18-metre wave can be used for a lonFer
period both morning and afternoon, and that the actual
•strengths of signals is greater than normal. It is possible that on some days the 18-metre curves would
approximate to those shown for 23 metres in the figure.
On such an occasion, the 23-metre curve would be found
to aproximate more closely to the normal 45-metre than to
its own curve. Again, it would also be possible under
these circumstances to establish communication on a lower
wavelength than is normally possible. For instance, a
r5 metre curve might be obtained similar to that shown
above for the 23-metre wave.
Transatlantic Tests.

In the tests, unfortunately, complete results could not
be obtained for any other distance than 350 miles. However, some observations were made for a distance of 600
miles. These were such as to indicate that the mid-day
characteristics shown by the 350-mile tests, were less
marked. In fact, the mid-day falling off in strength
could not definitely be observed in the limited tests carried
out. At the same time, lower wavelengths could be employed with advantage as compared with the 350-mile
tests. It was found that the 18-metre wavelength gave
appreciably better results than the 23-metre wave, but
only beween ii.00 and 14.00 G.M.T.
During November and December a certain amount of
transatlantic work was ,carried out from this station
using wavelengths of 15-25 mètres. The tests were very
limited, however, as no American station seemed available for this work except on Sundays. A further limitation was due to the inability td make rapid changes of
wavelength. The transmitters on the American side did
not seem to he available for operation outside the r8-2Imetre band, and receivers were not generally in use tuning below r6 metres. A power of 15 watts (input) was
used for this work by the station in Cornwall, this giving
a signal strength in Eastern U.S.A. varying from R2 to
R7, averaging R4.
Long Distance Daylight Transmissions.

Only on one Sunday during these two months did communication fail to take place. Signal strength varied
from day to day, and also variations in the efficiency of
the various wavelengths were observed. On those occasions on which American signals were 'weak, the British
station's signals were inaudible on 23 metres, and very
weak on 20 metres. When American signals were loud,
the 23-metre wave could be used by the British station
giving signals sometimes louder than those on 20 metres.
Again, on the occasions oh which American signals were
very weak, only those stations operating below zo metres
could be read, and only when conditions were " good "
could American stations above 22 metres be heard.
A 27
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Short-wave Observations.—
These results would indicate that successful daylight
transmission over distances of 2,500-3,500 miles can only
be obtained by adjusting the wavelength between the
limits of 15 to 25 metres, according to conditions. On
those days on which no 20-metre signals can be heard,
it is probable that the use of 15 metres would result in
successful communication.
These last remarks apply only to transatlantic corn
munication between rr.00 and 21.00 G. M.T., and are
based on results during November and December.
Some other interesting facts concerning this long-distance 20-metre wo'rk are obtained by comparing 20-metre
conditions with 40-metre conditions during the same 24
hours.. It has been found possible during November
and December to obtain two-way communication with the
U.S.A. on 40 metres, sometimes as early as 19.30
G.M.T.
On these occasions 20-metre signals have been
very loud between the hours of r6.00 and 2 I.oo G.M.T.,
and inaudible between 12.00 and 16mo G.M.T.
On other occasions 4o-metre signals have not been loud
enough to effect two-way working unCI after 23.30
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G.M.T. Under these circumstances, signals on 20 metres
have been weak, but their strongest period has been at
20.00 G.M.T.
and not, as is usual, at about 17.00
G.M.T.
In conclusion, some warning is necessary with regard
to the results given above for the 350-mile tests.
These were only obtained by continuons tests, which had
to be made at irregulat hours. .They involve considerable possibilities of error, and should be looked upon
more as results to be expected from serious experimental
investigation. The writer hopes that they will be taken
not as final, but as some guide for the serious experimenter who has -time to probe further into the study of
these short wavelengths.
The same theory is true of the later _observations concerning 20-metre and 4o-metre work.
It is expected that
large numbers of amateurs will have other views and
have made tests themselves showing different results.
If
this is the case, it is the writer's earnest hope that they
will not remain silent.
He will therefore be glad to
receive any observations on the suhject matter of this
short article.

HIGH POWER IN ARGENTINA.
accompanyilu4 photographs depict the antenna
system of the Monte Grande Transoceanic Wireless
Station, owned by the Republic of Argentina.
This
powerful station, which is still quite new, will be remembered for its pioneer work in conjunction with Nauen, in
the use of short waves for long-distance commercial traffic.

One of the massive stay %%ire anchorages.

The aerial counterweights for maintaining an even tension on the
wires at all temperatures.
A 1S

Three important firms were engaged simultaneously in
the cOnstruction of the Monte Grande Station, viz., the
British Marconi Company, the Audio Corporation of
America, and the German Telefunken Company. Regular communication is maintained with Bordeaux and St.
Assise, in France; Carnarvon, in Great Britain; Rocky
Point, near New York ;and Nauen, near Berlin.
26
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Events of the Week in Brief Review.
WORKHOUSE

WIRELESS DANGER.

Commenting last week on the installation of a wireless receiver in the Nat'.
borough Workhous2, a member uf the
Board of Guardians deplored the possibility that the new attraction might lead
to an influx of interested inmates!
DECEMBER INCREASE IN LICENCES.

Probably owing .o Christmas gifts of
broadcast receivers, a marked increase
occurred in the number of wireless
licences taken out during December. The
actual number wai-i 69,593, which compares favourably w th the monthly average of 40.000 or 50,000.
The total
number of licences now held is 1,644,325.
C UC
BROADCAST

"PIRACY."

A novel proseuution is to take place
ah it Iv in America (na question of broad,';it wavelengths. According to a Central News message the U.S. Government
is to institute proceedings against the
Zenith Radio Corporation, Chicago, for
bra-leasting on a wavelength allotted to
Canada but' hitherto unused.
P.e:iders inav remember that the Zenith
Corporation o
«
Wits WJAZ. the broadcasting station with the "temperamental
studio.

"WHERE

IGNORANCE

IS

. . ."

" Sometimes we get as many as 200 or
300 valves rPtu rn.-11 in out. day as
duds,' " a wireless expert is reported to
have declared in the North London
Police Court last %reek.
He explained
that public ignorance was to blame. The
returned valves were examined, found
efficient and put back into stock.
000 o
THE BELLS

OF COPENHAGEN.

.

The bell tower of the Copenhagen Town
Hall has now beef) fitted with a microphone, and every Sunday evening at 5
p.m. (G.M.T.) listeners to the copenhagen station (340 metres) can hear the
chimes striking six o'clock.
000.
WIRELESS BUSINESS IN THE U.S.A.

An interesting estimate from America
places the wireless industry to-day as
twelft h in t
he big manufacturing businesses of that country. Three years ago
wireless was 34th.

EXPERIMENTAL

BROADCAST

TRANSMISSIONS.
It is at present too early to collate results of the experimental' transmissions
which are taking place this week between
European and American broadcasting
stations.
The American stations opened operations on Sunday evening last, or, in terms
of G.M.T., early on Monday morning,
transmitting from 12 midnight to 4 a.m.
These times are being adhered to nightly
for one week.
The British and Continental stations participating are transmitting daily from 4 to 5 a.m.
and, by arrangement with the International
Radiotelephony
Bureau
at
Geneva, special steps have been taken
to prevent " clashing" of times and
wavelengths.
The
principal
British
broadcasting stations, including Daventry,
are taking part, and among the Continental stations engaged are Vienna,
Berlin, Munich, Radio Toulouse, Hamburg, Madrid, Prague and .Brussels. .

o 000

VISITORS' DAY.

ias

The staff of the Cardiff Broadeastinu
station were kept busy last Saturday
week, when 150 members of the Bristol
brandi of the Wireless League paid a
N¡Sit
to
the
studio and transmitting
rooms.
This was probably the largest
public party ever to visit a B.B.C. station
in one afternoon.
0000

REPLY

TO

WIR3LESS STRIKERS.

lu reply to an application by the Wireless Operators' Union for a
. Court
of
Enquiry into the strike of marine wireless operators, the Minister of Labour
has stated that the facts of the dispute
are widely known, and it is not considered that a case has arisen for the
appointment of suc't a Court. Further.
it is felt that the lispute is one which
must be settled by negotiation.
According to the Marconi Company,
three-fourths of tie total number of
ships coming under the compulsory wireless law still have wireless operators on
board.
14

BIRMINGHAM GETS BUSY.
An interesting glimpse in the modulating room adjoining the new studio at SIT.
Mr. Cooper, the Engineer-in-Charge, is seen controlling the
modul.ition during the transmission of the lirst Item.
A 20
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NEW EUROPEAN WIRELESS SERVICE.

A new Marconi commercial wireless
service has been opened between Austria
awl Spa in.
0 00 0

NEW USE FOR THE LOUD-SPEAKER.

The "theatre-telephone " service in
l'avis,
" subscribers to which can " listento performances in the leading
theatres, is reported to be gaining in
popularity owing to the advent of the
loud-speaker. Actually the service has
been in existence for 30 years, but the
necessity for headphones has limited its
appeal.
0000

WIRELESS AT BRITISH INDUSTRIES
FAIR.

Arrangements are nearly completed in
connection with the British Industries
Fair, the London section of which will
be held at the White City from February
15th to 26th.
Wireless apparatus will have a good
representation, and we note from a plan
sent us by the Department of Overseas
Trade 0114 the Uxbridge Road entrance
should be used by visitors to the wireless,
scientific and optical instruments section.
The public will be admitted to the Fair
each evening from 5 to 8 p.m., and from
1 to 8 p.m. on Saturday, February 20th.
0000

A GROAN FROM AMERICA.

Dr. Charles Gray Shaw, professor of
philosophy at New York University, has
uttered a lament regarding the seven
"deadly values " in the world of to -das.
Among these he classes wireless.
Accord;ng to the New York correspondent of the Daily Express, Dr. Shaw expressed himself thus :" We revere radio
and have set up a million altars to it for
no other reason than to listen-in on the
most commonplace entertainment at the
greatest distance.
Another age would
have hesitated to annihilate space and
time the way we grind them up with our
machines. but we enjoy the idea of overcoming the natural limits of human life."
It would appear that. the learned
doctor is unfamiliar with modern progress in the design of transformer. choke
and resistance-capacity coupled amplifiers.
Or, possibly, his grid battery has run
down.
0 0 0 0

SCHOOLS BROADCAST
COMPETITION.

ESSAY

Frederick
Pridmore,
a 13-year-old
schoolboy. of the Elstow CouncirSehool,
Bedfordshire, has won the honour of
broadcasting a prize essay from 2L0 or
5XX. Master Pridmore is the winner of
the Essay Competition organised by the
Schools Section of the Radio Society of
Great Britain, a competition for which
entries
were
received
from
schools
throughout the 'United Kingdom and the
Irish Free State.
Mr. J. C. Stobart,
Director of Education of the B.B.C.,
kindly acted as judge. The prize of £5
was offered bv the Society for the best
essay on : " The Uses •of Broadcast
Les;ons."
A 30

THE LAST WORD IN VERNIER CONTROL.
This photograph, taken recently in the
transmitting room of the 50 kW. broadcasting station, WJZ, at Bound Brook, N.J., shows
the two variable air condensers used for fine tuning.
Note the small electric motor
which operates the condensers.

The second and third places were
secured respectively by Ronald Tomlin
(aged 13), of Central London District
Schools, Hanwell, and Muriel Hart (aged
14), a home student, of 5, Convent Gardens Ealing. Mildred Alford (aged 13 )
,
of the Bicester'' C. of E. Schools, was
very highly commended; while the following were also highly commended
Charles Keep (aged 13), Elstow Council
School, Beds.; A. Cudby (aged 14), Polehanipton Boys' School; Gladys Luxton
(aged 14). Alfred Sutton Central School.
Reading; Claude Molcher (aged 10), Roade
Council School. Nort•hants; Elsie Pouney
(aged 13), Bounds Green Girls' School,
New Southgate: E. Powell •(aged 11),
Downham Market Boys' School. Norfolk.
The following received special mention :—
Oscar Clayton (aged 8), Fawbert and
Barnard School, Harlow ; Nora Pope
(aged 8), St. Charles B.C. School.
C 0 0 0

FUTURE

Mr. Filson Young, who urged more
original methods in the presentation of
broadcast programmes, and Lieut.-C'fommander Kenworthy, M.P., of the •Radio
Association.
As a result of a referendum, said Commander Kenworthv, 95 per
cent, of the members of the Radio Association approved the prescnt system of
broadcasting. The Association advocated
better research facilities for B.B.C.
engineers.
0000

FOR THE. WIRELESS TRADER.

We haVe just received a copy of the
1926 edition of that useful reference
book, " The Wireless Trader Year Book
and Diary," which contains a wealth of
information of the utmost value to all
connected with the industry.
Produced by the Trader Publishing
Co., Ltd., 139-140, Fleet Street, London,
E:C.4, the Year Book is priced at 5s. 6d.
(7s. 6d. overseas).
0000

BROADCASTING POLICY.

Two
important
questions
affecting
broadcasting policy were raised by Brig.Gen. Sir Capel Holden, giving evidence
on behalf of the Radio Society of Great
Britain before the Broadcast Committee
at the Hobe of Lords on Wednesday last.
The Society considered that the following
features in the constitution of the B.B.C.
were anomalous :—(1) That there is no
representation on the directorate of the
public, who supply all the revenue, and
(2) that the directorate consists solely of
representatives
of
manufacturing
interests. The Society held strongly that
broadcasting should not be entrusted to
a private limited liability company.
Sir Capel also urged the claims of the
Society for silent periods, when the cessation of broadcasting would permit of
experiments by members.
On Thursday the point of view of the
listening publie was put forward by

SPEECH

AMPLIFIER DESIGN.

In the footnote on
of January 13th the
read : " With pure
inductance at 50
henries.''

page 45 of our issue
last sentence should
A.C. the maximum
cycles exceeds 300

0 0 0 0

BEAM

V. CABLE

IN

INDIA.

Within six months it is expected that
the beam station now under construction
at Kirkee, near Poona, will begin its experimental transmissions.
Five steel
masts, each 280f t. high, are to be erected
in a line pointing directly to Skegness,
where the reciprocal station is now being
built.
With the new station it should be
possible to transmit at the rate of 1,000
words per minute, which compares very
favourably with the average cable speed
of 40 words per minute.
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lot Settee
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HE increasing demand for components
of quality is the surest indication that
constructors realise the importance of
building radio receivers and amplifiers with
reliable parts, if they wish to obtain the
best results from their outlay and their
work.
A.J.S. specialise in well -made
components.
The A. J.S. Coil is an -example. It is highly
efficient owing to its small high frequency
resistance and low distributed capacity.
It is the most reasonably-priced efficient
protected coil obtainable.
The case is
moulded back and front, with the coil size
in an ivorine disc on the side. The fittings
are nickel-plated.

INDUCTANCE COILS.
Nos.

20, 25,

,15, 5_,),
) and 75
Ioo
i5o
The set 20 to 40.,
200
inclusive, £2 10 0
List price bought
2()
single, £2 15 9
300
4(0

3/4/3
4/6
5/5/6
6/6/6

The Variable Condenser is truly a low loss model,
with a very low minimum capacity, is of the straight
line wave length type and each has a direct reading
vernier movement. Compare the prices.
Conscientious Constructors are considering the choke
method of intervalve coupling, it has many points
in its favour, besides that of making better radio
reproduction possible.
Full details of these and other components may be
obtained in our Publication No. 115 which will be sent
on receipt of the coupon.

VARIABLE CONDENSERS.

These are true low loss condensers with direct reading
vernier movement. Complete with dial and knob.

'001
'0005

13/6
10/6

'0003
'0002

9/6
8!6

A. J. STEVENS & CO. (1914) LTD.
RADIO

BRANCH,

Telephone :1718 (7 liner.).

WOLVERHAMPTON.

Glasgow Showrooms:
Telephone: I)ouglas 3.119.

Telegrams :"Ajayessco, Westoent, London."

.Vanz:
Address

223, St. George's Road, Glasgow.
«l'elegrams: " Reception, Glasgow."
ISSUED
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Please send Publication No. 115.

Tel-grains :" Reception, Wolverhampton.'

London Showrooms: 122 1'124 Charing Cross Rd.,
London, W.C.2.
Telephone: Regent 7161-2.

A. J. STEVENS & CO. (1914) LTD.,
RADIO BRANCH, WOLVERHAMPTON.
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Points of Superiority!
High insulation tetween prima.
and secondary prevents leakage and
ensures maximum
amplification.

Primary of high inductance provides
even sunplifiration Os,/ the main

The whole is contained in a drateen
meld case,
providing adequate
:hielding.

Connections conveniently made
slotted terminals.

range of atedio-frequencies.
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Anew GEOPHONE Transformer of
outstanding merits and efficiency

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 -- trustworthy, superefficient and absolutely distortionless!
2 to .1. Cat. No. B.C. 720. Recomn.ended for use with general purpose valves.
such as OSRAM types R.
D.E.R., D.E.3, etc
PRICÈ

Ratio

22/6

Ratio 4to 1. Cat. No. B.C. 725. Recommended for use with low impedance valves.
such as OSRAM typon D.E. 4.
D.E.5, or D.E.6.
PRICE
Grs..//

GECoPHONE
(Rrgsqtred Trade Math

Pit,

Low Frequency _
ve ep

44e UTSFORele
Your wireless dealer sells it!
Ada. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.
s.
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EVERY ROOM

The Ducon
If your house has electric light a Dubilier Ducon
enables you to do two things :1.
2.

To run your set without erecting an aerial.
To use your set in any room you like.

The Ducon converts your electric wiring system into
an aerial. All you do is to plug it into the lamp
socket, and connect it to your set according to the
instructions.
The Ducon does not use any electric current, and does
not interfere in any way with your lighting system.
Over 500,000 Ducons are now in use all over the
world. The price is 10/-. (Note that the Ducon is
not recommended for use with crystal sets.)
The Dubilier Condenser Co. (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 concessionaires for the
products of the Mansbridge Condenser Co., Ltd.

Specify Dubilier

TRADE

Pt cls -fr RED
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D

UBILIER

CONDENSER CO (1925) LTD

ADVERT
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OF WIRELESS.

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

4.—Ampère.

A

T about the same time that Volta was experimenting,
Ampère, ayoung French scientist, was also studying electricity, and his work was destined to have
a marked effect on scientific progress.
Andre Marie Ampère was born at Poleymieux, near
Lyons, on January 22nd, 1775.
At an early age he
showed a wonderf& talent for calculation, and we are
told that he worked out arithmetical problems with pebbles
even before he had been taught his figures! In his youth
he had no tutor, but was assisted in his studies by his
father, who procured for him the necessary books.
Studies in Physics.
In 1789 the French Revolution broke out, and the
ideals of the Revolutionaries filled young Ampère with
enthusiasm. He received a rude shock, however, when
his father was put to death by the Revolutionaries, and the
tragedy made a deep and melancholy impression on him.
For almost a year young Ampère remained in astate of
stupor, not even recognising the places where he had been
brought up. Gradially he recovered his normal spirits,
however, chiefly through reading some verses of Horace's
Ode to Licinius. As soon as he felt able to do so, he
endeavoured to fint solace in a study of botany. From
1794 to 1797 he immersed himself in literature, and having
devoured all the Latin poets
turned his attenticn to Greek.
He followed literature with a
study of science and art, but
seemed unable to Ilan out any
definite line of wor'; until at last
he decided to devote himself
exclusively to physics.
In the meantime (in 5799)
he had married Mlle. Julie
Carron,' a circumstance that
necessitated him choosing a
profession.
He decided on a
scientific career, and in r8o1
became Professor of Chemistry
and Physics at Bourg. In the
following year. at the age of
27, he published amathematical
paper.
In 1804 Ampèr's wife died.
and in the same year he became
Professor of Mathematics at
Lyons.
In his youth he had
'In the following year ason was
born, and he subseittently became
an intellectual literary man and
a member of thE A-ademy of
Sciences.

always shown aconsiderable interest in mathematical subjects, and in his •later years remarked .that he knew as
much about mathematics when he was eighteen years of
age as at any time aft erwar ds. In 1 805 he entere d the
Polytechnique at Paris, and in 1809 attained the high post "
of Professor of Mathematical Analysis and Mechanics. In
1814 he became a member of the Academy of 'Sciences
and Professor of Physics in the College of France. Subsequently he enjoyed numerous distinctions, including the
Legion of Honour and Fellowship of the Royal Societies
of I.ondon and Edinburgh.
It was during atour of inspection in 1836 that Ampère,
worn out by toil but still in full possession of his mental
faculties, fell ill at Roanne.
He endeavoured to continue with his tour, but, arriving at Marseilles, had to
take to his bed. He died in the College of that town on
the loth of June, being sixty-one years of age.
Although Ampère's work was considerable, his fame' as
a pioneer of wireless is based more particularly on his
application of the highest branches of mathematical analysis to electricity and magnetism. His study of electromagnets and his researches in this connection largely
prepared the way for Faraday's fanions experiments,
which we shall consider later.
As we have already learned,
Oersted
had discovered (in
1819) the effect of an electric
current
upon a magnetised
needle.
The
Academy
of
Sciences did not hear of Oersted's experiments until September rrth, 5820, but immediately the discovery was announced
Ampère began
an
investigation of electro-magnetism.
Seven days later (on
September i8th) he read a
paper before the Academy, announcing that the voltaic pile
itself affected the magnetic
needle in the same manner as
did the uniting wire. He showed that the effect was consistent
mith the theory that the electric
current completes a circuit back
to the pile from which it originated. He also advanced his
brilliant theory that the magnetism of a magnet is due to
molecular electric currents.
In a paper, New Discoveries
in Magnetism and Electricity,
Ampère suggested using the

Andre Marie Ampère.
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Pioneers of Wireless.—

effect of an electric current upon a magnetised needle in
order to transmit signals from one point to another. It
is on this suggestion that the French base their claim that
Ampère was the originator of the conception of the electric
telegraph.
The question as to who invented the telegraph has, of
course, been the subject of considerable discussion.
Although Ampère suggested that the electric current might
be used to transmit intelligence to a distance, it is a far
cry from his discovery of the scientific principle to the
completed system, operating on a commercial basis, of
Morse.
It is significant that Ampère made no attempt
to patent his discovery.
Although a great savant, whose name is one of the
most illustrious in French science, Ampère was remarkably candid and ingenuous.
Possessed of a %cry modest
fortune, he gave it freely to those in need and lavished it
on the construction of new apparatus.
in France his
absent-mindedness was almost proverbial, and is well
illustrated by an incident that occurred, during a meeting
of the Academy. Ampère was reading a paper, and the
members were listening to him with rapt attention. Suddenly there was an unusual disturbance and a general
murmur spread over the meeting as a stranger, attired in
a dark blue dress-coat, entered the hall. The stranger
quelled the excitement with a sign. and taking a vacant
seat on the platform listened undisturbed to the lecturer.
When he had read his paper. Ampère returned quietly
to his place, not having noticed the stranger's entrance.
Great was his astonishment, therefore, when he found the
stranger occupying his seat. Too modest to say anything, Ampère walked round his seat and coughed once or
twice, but the stranger did not take the hint. He then
remarked to some of his colleagues that it was extraordinary that a stranger could enter and take another's
place without apology or explanation. The only responses

JANUARY 27th, 1926.

were quiet smiles, which so mystified Ampère that he overhis timidity and addressed M. Geoffroy SaintHiHaire, the President.
" Mr. President." said he, " I must point out to you
that a stranger has taken my place and sits amongst us."
" You are mistaken, my dear colleague," replied the
President; " the person to whom you allude is a member
of the Academy of Sciences."
" Since when? " asked Ampère.
" Since the 5 Nivôse, year VI.," interjected the
stranger.
" And in what section, sir? " inquired Ampère.
'In the Mechanics Section," responded the intruder.
" This is a little too much," cried Ampère, as he
snatched up a list of members of the Institute. Turning
to the date mentioned, he read :—" Napoleon Bonaparte,
Member of the Academy of Sciences, elected to the
Mechanics Section on the 5Nivôse year VI."
Ampère, very upset at not having recognised the Emperor, was profuse in his apologies. The Emperor was
much amused by the occurrence, however, and genially
replied :"There, sir, you see the inconvenience of your
not consorting with your colleagues. I never see you at
the Tuileries. However, 1can easily compel you to come
there, at least to bid me good day."
When the meeting terminated, the Emperor approached
Ampère, and taking his hand said :" I shall -expect you
to dinner to-morrow. It will be at seven, and so that you
will not take her for someone else, I will warn you now
that I shall place you next to the Empress! "
The sequel to this incident is as strange as it was typical
of the absent-mindedness of the great scientist, for on the
following night the Imperial household did not sit down
to table until eight o'clock. The Emperor had waited an
hour for his colleague of the Academy, but Ampère had
forgotten all about the invitation and was unconcernedly
absorbed in his work !
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TRADE NOTES.
"CHARGING FROM A.
C. MAINS ."
READERS of the article with the above title, by Prof.
E. V. Appleton, in The Wireless World of December
soth will be interested to know that the Balkite Battery
Charger mentioned in the last paragraph is only obtainable in Great Britain from the branches and agents of
Burndept Wireless Limited. The idea is protecled in this
country.
The Balkite Battery Charger is shortly to be manufactured at the company's ‘Villesden works.

facturer Swho propose to benefit by the powerful appeal
of a 'good trade mark.

TRADE MARK FACTS .
FROM King's Patent Agency, Ltd., of 14.6A, Queen
Victoria Street, E.C.4, we have received a fascinating
little booklet about Trade Marks, containing extracts from
a paper on the subject given before the Publicity Club
of London by Mr. Benj. S. King.
A distinction is drawn bet‘Neen invented and " noninvented " trade marks; a good specimen of the former
is " Osram," while the latter is well exemplified by
" Monarch " as applied to typewriters. Mr. King's remarks are worthy of the attention of all wireless manu -
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TE.3TiNG MARCONIPHONE "IDEAL" TRANSFORMERS.
The Insulation of the windings are subjected to a pressure at
3,000 volts at afrequency of 1,000 cycles.
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Marconi and Osram D.E.2 Series.

T

HE D.E.2 valves are dull emitters designed for
use with two-volt filament heating accumulators.
It is said by the manufacturers that these valves
incorporate all the good features of the well-known
D.E.R. type valves, with the added advantages of lower
filament current ccnsumption and improved characteristics which provide special values most suitable for the
H.F. detector and L.F. positions in the receiver.
H.F. and L.F. Models.

Two classes are rrovided, one being designated D.E.2.
H.F., and the otl -er D.E.2, L.F.
D.E.2, H.F. is
recommended for H.P. amplification and detection and
for use in resistarce or choke-coupled L.F. or H.F.
stages, whilst the D.E.2, L.F. is designed for L.F.
transformer-coupled stages, or for the output stage if telephones are employed.
Sample valves submitted by the Marconi and Osram
Companies have been tested, with the results given in the
accompanying tabes.
These figures compare fairly
favourably with those given in the makers' catalogues.
although it would appear that the
manufacturers specify the amplification factors and anode impedances of their yak es at a high
anode voltage with the grid at approximately zero volts instead of
with usual operating values as we
do in our tests.
'fhe result of
this, of course, is to show that the
valve is not quite such agood one,
judged by the ratio of the amplification factors awl . impedances.
as one would be led to expect from
the figures given by the makers.
These remarks apply not only to
the Marconi and 'Osram Companies, but we believe to all valve
manufacturers, and we would suggest that the time has arrived when
the public has the right to expect
that actual values under operating
conditions be given.
That the
makers appreciate the importance
of grid bias is evident from the
D.E.2, B.F. Nominal figures which they invariably give
rating, filament, 2 %colts.
in the literature describing their
012 ampere; anode volts
120, maximum; amplifi— products.
Thus we are told that
cation factor, 12; anode
impedance, 45,000 ohms.
when the D.E.2, L.F. valve is

used in a L. F. amplifier with an
anode voltage of 8o, the correct
grid bias is negative 4.5 volts.
Surely then we are entitled to be
given the characteristics of the
valve under these conditions, for
the keen wireless amateur no
longer chooses components and
valves at random, but endeavours
so to choose these things that they
match and work well together
Typical instances where matching
of parts is essential are when lowand high-frequency
transformer
couplings are used. Many manufacturers of transformers specify
the anode impedance and amplification factor of the valves used
with transformers of various ratios
to give certain frequency-amplification characteristics, and these
form in many instances the only
guide the buyer has as to the amD.E.2, L.F. Nominal
plification, and to a certain extent rating, filament, 2 volts,
0.12 ampere; anode volts
the quality, he will get.
80, maximum; ampli—
The D.E.2, L.F. valve will be fication factor, 7; anode
impedance, 22,000 ohms.
found suitable for the first stage
of a transformer-coupled low-frequency amplifier, when
a transformer of 2 or 3 to i ratio of good design may be
used.
This -valve will also function fairly well in a
transformer-coupled high-frequency amplifier, provided
the ratio of the windings and the value of the tuning
condenser is properly chosen.

MARCONI AND

OSRAM VALVES.

D.E.2., H.F.
Filament charactcristies.

1.8 volts.
1.9 volts.
2.0 volts.
Total emission, 5.9 milliamperes

0.12 ampere.
0.125 ampere.
0.13 ampere.

Anode
AVIrlt(
Anode

current
a

Actual
Anode

Gril
Current.
volts.
Milliamperes. Nlilliamperes.
40

0.61

80
100
120

1.57
2.1
2.75

so

0.1
0.56
0.71
0.85
1.11

1.1

Rias
Crd.
i

Amplification
Factor.

Volts.
—1
—2
—3
—1

Anode
Impedance.
Ohms.

11.3
11.5
12.85
12.5
12.5

50,000
44,600
54,500
45,000
46. 400
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Valves we have Tested.—
D.E.2., L.F.
ISvolts.
Filament characteristics.
1.9 volts.
2.0 volts.
Total emission 5.7 milliamperes.

Anode
Volts.

40
60'
AO
100

Anode
Aetna,
Current
Anode
at Zero
Current.
Grid
Volts.
Milliamperes. Milliamperes.
0.53
0.78
0.95
1.1.1

0.84
1.53
2.27
3.06

Grid
Bias.

ra:.ell With 2 VOItS un lilamnent.

Captain Eckersley at Hounslow.
The members of the Hounslow and
District Wireless Society are looking
forward vtith interest to a visit from
Captain P. P. Eckersley, Chief Engineer
of the B.B.C., mho has kindly arranged
to give a non-technical lecture on Friday,
February 12th, his title being "Broadcasting from Within."
On the same evening the Marconiphone
Co.,
Ltd.,
will
demonstrate
their
" Straight Eight Receiver."
The meeting will be open to the public, a collection being made an behalf of
the Hounslow Hospital Wireless Fund..
Hon. Secretary :Mr. Arthur J. Myland,
219 Hanworth Road, Hounslow.
0000
A Constructional Course.
Great enthusiasm is being shown in
connection with the inauguration of a
practical course in wireless construction
by the Croydon Wireless Society. This
course, which is to be continued fortnightly until the summer, will alternate
with the regular fortnightly Monday lectures. It will be helpful and informal, and
is intended to bring members into closer
contact for the purpose of mutual instruction and advice-.
A single-valve Reinartz receiver is
being built by several of the members
under expert supervision, and will later
be fitted with one or two low-frequency
stages. When the sets at present under
construction are completed an evening
will be devoted to calibrating them
against a standard wavemeter.
The Hon. Secretary of the Society is
Mr. H. T. P. Gee, 51-52, Chancery Lane,
W.C.2.
0 000

Liquid Air to Increase Signal Strength.
Mr. Allen S. Bremner, B.Sc., gave a
fascinating lecture and demonstration on
the subject of "Liquid Air " before the
Muswell Hill and District Radio Society
on January 13th. Although the majority
of his remarks were not strictly applicable to wireless, the lecturer made the
interesting observation that by immersing his aerial tuning coil in liquid air he
hid noticed a considerable increase in
signal strength, -due to decreased resistance.
Particulars of the Society's activities,
together with a membership application,
will be gladly forwarded by the lion.
A 38

For tuned anode couplings,. the H. F. valve will be
found satisfactory, for it has a high impedance, and
will not be so liable to oscillate as a circuit including a
valve of similar amplification factor but lower impedance.

0.122 ampere.
0.127 ampere.
0.132 ampere.

Further, the tuning characteristics, which depend to some
Amplification
Factor.

Volts.
—1.5
—3
—5
—7

JANUARY 27111, 19e6.

Anode
Impedance.

Ohms.
8.65
7.0
7.3
8.0

45,000
30,000
31,200
35,200

extent on the anode impedance, will be better, i.e., tuning
will be sharper than when a low-impedance valve, such
as a D .
E .8, L. F ., is used.
To avoid overrunning D. E .2 valves, they should always
be operated from a two-volt accumulator, and it is .advisable to employ a 5-ohm rheostat in order that the valve
may be heated to as low a temperature as is consistent
with satisfactory operation.
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Secretary, Mr. Gerald S. Sessions, 20,
Grasmere Road, Muswell Hill, N.10.
ocoo
Can a Reflex Set be Stable?
An outstanding featut•e of the meeting
of the Lewisham and Bellingham Radio
Society on January 12th was the demonstration by Mr. Riches of a two-valve
reflex receiver. The demonstration was
the .outcome of a previous discussion in
FORTHCOMING EVENTS.
WEDNESDAY, JANUARY 27th.
RaJio Society of Great Britain.-- General
meeting.
At 6 p nt. (tea at 5.30).
At
the Institution of Electrical Engineers.
Savoy Place,
W .C.2.
Lecture,
with
demonstration: " Loud-speakers," by Dr.
N. W. McLachlan 111.I.E.E.
Tottenham
Wireless Society.—At 8 p.m.
At 10, Bruce Grore.
Lecture: "Distortion," by Mr. J. II. A. Whitehouse, of
the B.B.C.
Must: ell Hill and District Radio Society.
At 8 p.m.
At St. James' Schools,
Portia Green.
Lantern lecture: " Mica
Condeners for Transmitting and Receiving,
by Mr. II. Andrewes, of the
Dabilter Co
FRIDAY, JANUARY 29th.
Sheffield and District Wayless Society.
At
7.30
p.m.
At the
Deportment
of
Applied Science, St. George's Square.
Lecture:
"Power
Transformers,"
by
hr. L. H. Crowther, r1.11.I.E.E.
lirLtol and District Radio Society.—.4l the
Physics Lecture Theatre, Bristol University.
Lect ate: " Acoustics" (with
experiments), by Prof. A. M. Tyndall,
Radio Experimental Society of 3Ianchest:r.
fitted. erening.
Ilvly Trinity Radio Club (Barnsbetry).—At
7.45 p.h. elt the Parish Hall, Richmond Road. Lecture: "Frequeneiex in
Relation to Broadcasting," by a B.G.C.
Engineer.
MONDAY, FEBRUARY 1st.
Ipswich and District Radio Sock ty.—Open
night.
Swan:lea Raelto Sorts! y.—•LectUre by Me.
R. G. Isaacs, M.S:.
TUESDAY,
FEBRUARY
2nd.
I4irrlc,s Clut.—Leet :ay
••
cast ha] " by Mr. II.
Iliehop. of

the

WEDNESDAY, FEBRUARY 3rd.
Ipsi:I viva of Electrical Engineers (Wire1.03 Sertion).—A
put. (retr:sh meals
at 5.30).
A t the lost itul ion, Savoy
W.C.2.
Lerto re
" The Propaga.
Don of Elerl ric Waves," by Mr. J.
Hotting:co:1h.

tE

which several members had doubted the
possibility of any reflex circuit being
stable and constant in operation, while
possessing good range and volume. Mr.
Riches shomed that, in regard to his particular receiver, he was fully justified in
claiming that an efficient reflex set could
be rendered stable.
0000
Broadcasting Frequencies.
An important meeting for members of
the Holy Trinity Radio Club (Barnsbury, .N.1) will be held on Friday next,
January 29th, when a member of the
Engineering Staff of the B.B.C. will lecture on "Frequency in Relation to
Broadcasting."
The meeting will be
heid at the Parish Hall, Richmond
Road, and will begin at 7.45 p.m. All
interested
in
wireless
are
cordially
invited.
A special effort is being made to
increase the membership of the club.
Particulars will be gladly forwarded by
the Hon. Secretary, Mr. D. E. Stretton,
15, Thornhill Houses, Barnsbury, London, N.1.
0000
New Headquarters.
We greatly regret that a mistake was
made in these columns last week in
referring to the move of the Ilford and
District Radio Society to new and more
comfortable
headquarters.
These,
it
should have been stated, are situated at
the Wesleyan Institute, High Road,
Ilford.
By an unfortunate error, the
society's original address was given in
our last issue.
0000

Wavelengths and Cycles Per Second.
One of the most interesting half-hour
talks ever heard in the club room of the
Ipswich and District Radio Society was
given by Mr. Stanley Lewis on January
4th. The subject. was " Wavelengths and
Cycles per Second." Many obscure points
were made clear by clever demonstration,
and not a little of the success of the
evening was due to Mr. Lewis's discreet
use of the blackboard.
Before the close of the meeting an
entertaining diversion was provided by
one of the members who produced a twovalve receiver which competed successfully with the society's four-valve instrument in picking up most nf the
B.B.C. stations at good strength.
•
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By Our Special Correspondent.
Duplication of Wavelengths.
Our surmise of last week that Geneva
would soon be experimenting, not on
short wavelength trio smissions—as was
stated in a misleading report in a morning newspaper—but on the duplication
and triplication of wavelengths, has
already been shown ta Be accurate. As
the ontconte of a short conference held
in Brussels a few days ago, it was
decided to institute the Bournemouth
station as a sort of keystone of transmissions front this country, operating on
wavelengths of 250, 350, and 500 metres
simultaneously with t•ansmissions on the
same w leeleitgths from Pet ji Parisieu,
Berlin, and fonte. The idea is to ascertain which, if any, stations in Europe
can broadcast on 'tit • same wavelength
without interferme-e. If such economies
in the waveband can be effected, the
move will go a long way towed solving
the Eumpean wavebt rid problem.

Prince Henry.
Prior. , 11••my will tespond to the toast
of " The Royal Family," to be proposed
.by Sir Warr.
en Fish• t. Secretary to the
Treasury, at the Civil Service dinner
which is to lie held or. February 12th.
The Prime Ministei will propose the
toast of "His Majesty's Civil Service."
All three speeches will be broadcast from
21.0.

world, and it is clear that the officials
responsible fur Father Knox's burlesque
transmission did not pay due regard to
that section of the listening world which
regards its news bulletins as unequivocal
fact.
0 0 0 0

Lyn Harding as Drake.
There ate few more refreshing characters in history than Drake, and excerpts
will be broadcast to-morrow (January
28th) from Louis N. Parker's play of
that. name. An excellent. Drake has been
secured in Mr. Lyn Harding, who created
the part when the play was first produced at his Majesty's Theatre in 1912.
Another well-known artist. Miss Edyth
Goodall, will play Queen Elizabeth.
0000
A Job for Capt. Eckersley.
Here is a ghost story which has not
even tire excuse of wireless to support it.
A resident on a small and isolated farm
in Shropshire heard nmsic and voices
outside the house in the middle of the
night. and. being very puzzled, got out

of bed to see who was disturbing his
slumbers. There was no sign of anyone,
but the singing, continued long after he
had returned to lied. On the following
morning he fotind that the snow which
had fallen overnight was undisturbed.
The curious point about the story is that
the information has been passed on to
Captain Eckersley with a request that
he will try and explain the mystery,
seeing that the farmer concerned has no
receiving set.
0000

We Wonder.
A li,tener tells me that he proposes to
attach an aerial to a century-old oak
tree in his garden. and wonders whether
this is likely to kill the tree.
0 0 0 0

He Didn't Want Much.
This reminds into of the unsophisticated
candidate for liroadcasting honours who
recently offered
lits services to the
B.B.C. for broadcasting anything in the
way of song, from cradle songs to serenades, war songs, or dirges. Ile state(

Broadcast Humour.
The scare ailininistered to listeners by
Father Ronald Knox, in a burlesque et"titled " Broadcasting. the Barricades,"
which
was relayed from
Edinburgh
recently,
has greatly
perturbed the
B.B.C. officials.
'While the skit, in
manuscript bum, 1»re every indication
of what it was it tended to be, and
while te greater prof ortion of humour is
called for by a section of listeners, the
incident showed the need of very careful
discrimination in thc choice of iiroadcast
humour.
0000

All Sorts and Conditions of Men.
Even in the narration of a funny story
the point is often missed by the hearei,
and the danger tint: listeners may fail
to appreciate the subtleties of broadcast
humour cannat be cverlooked nor underestimated.
It takes all sorts to make a

2RN DUBLIN. The studio of the Irish Free state's first broadcasting station at Dublin.
Tire new station is working on a wavelength of 390 metres and the quality of transmission
is reported to be steadily improving.
A
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that he would take in part payment a
" first-class listening-in set, with full
directions for putting up and for manipulation, plus a free licence for same."
He added that he would prefer one "with
twelve first-class quality headphones and
would wish to be advised where best to
rig aerials, and would need a long aerial
of finest copper wire, with means of
attaching same to ten or twelve trees."
It would appear that the correspondent
wants a telegraph line to his house and
not a wireless aerial.
0000
Good Reception from the Continent.
From time to time the engineers at
Savo; Hill receive information from
listeners in certain parts of the country
as regards the ease with which foreign
stations can be picked up, while British
stations cannot be heard at all. The user
of a two-valve set, installed uear the
Caledonian Canal, last week forwarded a
long list of Continental stations which
he had been able to receive, and remarked
that he had at the same time succeeded
in getting Glasgow only of all the British
stations.
0000

Bad for Valves.
The reason is that the Continental
stations generally over-modulate—an expensive procedure so far as the life of
valves and other transmitting apparatus
is concerned. The B.B.C. engineers, un
the other hand, in the interests of
listeners as well as of their own transmitting plant, pay attention to the factor
of safety. to ensure consistency in their
transmissions, combined with unvarying
quality. The aim of every broadcasting
concern should. be to give its nationals a
consistent service rather than to indulge
in the somewhat speculative pastime of
bolstering up transmissions for the benefit
of listeners abroad.
0000
A New Type of Valve.
In connection with the question of
modulation, an experiment was tried the
other day at one of the provincial stations with a new type of valve to replace
several low-power valves.
So far from
providing listeners with an improved
level of consistency in reception ' overmodulation was more pronounced than
ever, and speech could even lie detected
on the anode, in small clouds
0000
A Record Week.
In these days of heterodyning and
interference on the ether, the week
January 7th to 14th may be counted as
.a red-letter week in broadcasting, for the
B.B.C., in its weekly report to Geneva,
was able to declare that seventeen of its
stations were clear of heterodyne, a condition of things that has not been experienced for many months past.
0000
Manchester Badly Heterodyned.
Manchester, on the other hand, was in
a serious plight during the period mentioned, interference being concentrated
on that station with especial intensity.
Manchester's wavelength was lowered
from 382 metres to 379 metres in an
A 40

FUTURE FEATURES.
Sunday, January 31st.
"
Lo NDON.— 410 p.m., La Chauve
Souris.
9.15 p.m., Schubert
Programme.
BIRMINGHAM.-9.20 p.m.,
Mainly
Concertos.
BOURNEMOU ru.-3.30 p.m., WagnerLiszt Programme.
9.15 p.m.,
Instrumental Feature and Art
Songs.
CARDIFF. —9.15 p.m., " Ont of the
Depths."
OL‘sœw.-3.30 p.m.,
Orchestral
Programme.
Monday, February 1st.
LoNnoN.-8 p.m., Chamber Music.
BIRM1NGHAM.-8 p.m.,
Classical
Items.
Att ER DEEN.-8 p.m., Scottish S. ell g,
Music and Drama.
LASGOW.-8.30 p.m., Aspects of
the East.
BELFAST.-8.58 p.m., Instrumental
Solos. 9.30 p.m., Two Scenes
from Shakespeare.
Tuesday, February 2nd.
LONDON. —8 pni,
An
Operatic
Evening.
Bouitm:mouni.--8 p.m., Folk Lore
in Song and Music.
CAR DIFF.-8 p.m.. A Pageant of the
West —( 1)Cardiff.
MANCHESTER.—k; p.m., " Daughters
of Men " (Charles Klein).
ABERDEEN.-8 p.m., English and
Trish Music.
•
Wednesday, February 3rd.
LoN DON.-8
p.m.,
M endelssohn
Programme.
•
Birtmt NG HAM.-7.30 p.m..
Organ
Recital by C. D. Cunningham
(City Organist b, relayed irons
the Town Hall.
CARDIFF.-8
" Runes of the
Hebrides."
MANCHESTER AND 5X X.-8 p.m.,
"John Pee .
_" Programme.
NEWCASTLE. —8 p.m.. Mendelssohn
Programme. 9.15 p.m.. Opera.
GLASGOW.-8 p.m., Symphony Concert.
EDIN BURGH. —8 p.m., A Mendelssohn Night
Thursday, February 4th.
BIRMINGHAM.-8
p.m.,
Chamber
Music Progo,-amme.
MANCHESTER .
—8 p.m.. Lancashire
Talent Series :A Contribution
by Bury.
Friday, February 5th.
Lox PON. -9.30 p.m.. Special Relay
from the Continent.
:NI AN CI
IESTER.-8 p.m., A Popular
Concert.
BELFAST.-8 p.m., Portion of Cullcert by the Belfast Philharmonic Society relayed front the
Ulster Hall..
Saturday, February 6th.
NEWCASTLE.-8 p.m., The Hatton
Colliery Prize Band.
ABERDEEN.-9 p.m., Instrumental
Programme.
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attempt to extricate its transmissions
front those of Prague, Union Radio
Madrid, Oslo, and Dublin. The situation
between 350 metres and 400 metres is
presenting Geneva
with
a difficult
problem.
0000
Schoolboys to Broadcast.
Listeners heard, a few days before
Christmas, the fit-st of the public school
cinicerts
relayed
from
Marlborough
College.
By way of contrast, 2L0 will
broadcast. on February 16th. a cantata
entitled "Youth and War," which is to be relayed from the Bermondsey
Central School for Boys. The cantata is
by Gr. Robert Jones, the headmaster of
the sAmal—which is something between
the elementary and secondary school
grades. The boys will demonstrate that
tuneful voices :ire to be found in the
purlieus of South London as well as in
the open countryside.
0 0 0 0

What Station was That ?
Need appears tii esisi. fm• a stiffeningup of tile regulations respecting the
announcement of the identity of various
stations during broadcasting. The complaint was made that many people tuned
in half-way through a recent burlesque,
and were unable to gather up the threads
in a way that -would have enabled them
to follow the argument. It is equally
important that, on tuning in, the listener
should not be for long at a loss to know
the name of the station to which he is
listening. Call signs should be announced
with unfailing regularity before each and
every item.
0000
Realism in Broadcasting.
Do listeners realise the amount of
physical and mental effort that many
artists put into their broadcast performanues? In listening to that wonderful broadcast of "The Tell-tale Heart,"
one of Edgar .Allan Poe's eerie tales,
which was recited by Mr. Russell Thorn
dike from 2L0 a week ago, we felt something of the dramatic intensity that the
well-known actor put into the words;
but we did not, perhaps, realise that he
acted the part of the insane murderer
just as if he were performing before a
visible
audience.
At
one point
he
pounded a wooden chair in front of him
with such vehemence, to typify the beating of his victim's heart, that his
knuckles were noticed at the end of the
broadcast to be streaming' with blood.
0000
A Musical Dinner.
Tins evening (Wednesday) listeners are
to have half an hour of George Graves,
the inimitable Baron Popoff, in a broad ,
cast from "The Merry Widow."
The first performance of York Bowen's
Rhapsody for violin, 'cello, and piano will
also be broadcast from the Annual Dinner
of the Federation of British Music Industries.
The speeches of Lord Hewart,
Lord Chief Justice, and Mr. J. B.
McEwen, Principal of the Royal Academy
of Music, will also be broadcast from the
same function.
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I

Derivation of Transformer Characteristics.'
By N. W. McLACHLAN, D.Sc., M.I.E.E., F.Inst.P.
(Concluded from page 98 of previous issue.)

reader the necessity of wading through the original
papers a simple trettment is outlined below.
The chief object to be attained in getting the optimum
of amplification from a valve is that only a minor portion of the alternating voltage shall be expended across
the valve. This is equivalent to the valve impedance
being negligible compared with that of the resistance or
transformer primary in the anode circuit. It is, of
VI

(En
.0»
Fig.

13.—Equivalent circuit (b) of valve-transformer combination shown at (a).
A - variable frequency alternator equivalent
to signal;
r - internal resistance of valve; C = equivalent
capacity of transformer secondary referred to primary circuit;
- inductance of prmary, assumed constant; L2 = equivalent
leakage of transformer reel red to primary; R = equivalent resistance of transformer referred to primary; E = m x voltage
applied to grid of V1 el any instant; e1 = voltage across primary
at any instant; e1= voltage across secondary = ei x transformer
ratio; t= alternating current through r at any instant.

course, the variatioa in the impedance of the " load "
which prevents the amplitude-frequency characteristic
being horizontal, i.e., having an unvarying ordinate, or
in mathematical language y = a constant.
Transformer Resonance.
Let us turn our ittention to Fig. 13 (b), in which is
illustrated acircuit approximately equivalent to the valvé
circuit Fig. 13 (a). The alternator A will be assumed to
generate a constant voltage at all frequencies, this being
equivalent to alike voltage control of the valve as effected
by a voltage between its grid and filament. The amplifi-

Taking phase into account it must be clear that at any
instant the total voltage across r, R, L, and L,, i.e.,
e + e1,cannot exceed E. Now, suppose the frequency is
of such a value that the impedance of L, is very high
compared with that of C. We may then consider L, to
be removed (in an actual valve circuit L, will act as an
anode feed choke). Moreover, at a suitable frequency
L, and C will resonate, and their voltages will be equal
but opposite.

The

voltage across them is

- toC
(giving (0 2142=1). Now, the maximum value of i is
governed by the value of (r + R).
Thus the voltage
across C and therefore across the primary of the transformer is controlled by r+R. Hence, with a transformer and avalve of low combined resistance, the current
may be relatively large, thereby yielding a voltage on the
primary several times greater than E, i.e., when leakage •
4
resonance occurs.
For example, take acombined value of r+R as 35,000
ohms, a value of L2 as. 2 henries, and C as 400 micromicrofarads. The resonance frequency would be in the
neighbourhood of 6,000 cycles. At resonance the maximum
current is given by I--.
R +r
and therefore on Lis—, =

Now, the voltage on C
—

WC (R
E

r)

(12 +

which is approximately equal to 2E (by insertion of
numerical values).
Thus the effective amplification due to the valve and
transformer is given at leakage resonance by the expresn2
sion
.E .— where n1n2= turns. 2 The factor R +-r
R-1-r
n1
is the outcome of the leakage.
Thus, if the transformation ratio were 2, and the valve
magnification factor 7, the amplification at 6,00° would
AMPLIFICATION

r -MIS subject has been treated experimentally and
it. mathematicalli by various writers, but to save the

50
40-7

-

_

_

,....
20
•
cation from the grid of V, to that of V, is
x
- E
transformer ratio, where m is the magnification factor of
.the valve. .From this formula with the aid of Fig. 13
a 15110 1000 1500 2000 2500 3000 3600 40 o
e,
FREQUENCY
it will be seen that
should be as near unity as possible,
E
Fig. 14.—Curves of Marconiphone "Ideal" transformer. Upper
curve mith ..R" valve, lower curve with D.E.3 valve.
i.e., e, should be much greater than e.
Now, e is the
vector sum of ri, Ri, and toL.,i, where iis the alternating
be 2 X 2 x7=28, or just double that on the horizontal
current flowing round the circuit. Expressed symbolicportion of the characteristic. The curve of Fig. 2. (page
ally the numerica .
: value of e is i[(r+R) 2+tu 2I...1 1,
where w=2r xfrequency.

Also ei=c0I.i=

(0C

In all calculations the valve constants have been taken front
data supplied by the valve manufacturers.

;•
71 ) is the voltage applied to grid of V, of Fig. 13.
(E

the ordinary 'way the amplification is given by kEn2
n,
ie is about unity on the flat part of curve.

%% h
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Speech Amplifier Design.45 of January 13th issue) ought now to have a definite
meaning, and the gradual slope from 1,000 cycles upwards
indicates that at some frequency a resonance point will
be attained. Also, from the formula it will be evident
that with any given transformer which shows a rising
characteristic the rise can be reduced by augmenting
(r + R), i.e., by using a higher impedance valve. This
is illustrated in a concrete manner by the curves of Fig.
14, which show the characteristics of a 4: ttransformer
with valves of high and of moderate impedance.
Amplification at Low Frequencies.
The upper curve of Fig. 14 shows a falling characteristic, and this is due chiefly to the alternating volt drop
on the valve being of importance compared with that
across the transformer primary. Although the primary
inductive reactance is high, the capacity reactance is
low, as an example will clearly show. Taking the valve
resistance and primary of transformer as 40,000 ohms.
L=25 henries and C= o.00t mfd., the reactances of L
and C at 3,000 cycles are respectively 460,000 ohms and
55,000 ohms. Thus the transformation ratio will he—
by calculation from these data—about 33, which is in
close agreement with the value given in the upper curve
of Fig. 14. This fall in amplification is due to the
large internal resistance of the valve, which eliminates
the resonance peak due to leakage. Having dealt with
the rise and fall of the amplification curve above the
normal resonance point (about r,000 cycles in Fig. 14),
there still remains the important lower frequencies where
transformer curves fall away rapidly. Referring to the
equivalent circuit of Fig. 13, capacity and leakage effects
will be negligible below frequencies of the order of 300
cycles. The amplification is now
n2 x
primary inductance
n,
primary resistance +valve resistance.
Let
p = internal resistance of valve,
r = effective resistance of transformer,
tn = amplification factor of valve,
L = effective inductance of transformer
primary (variable),
S = ratio of transformation =—
'72 .
n,

JANUARY 27th, 19.26.

A glance at the figures shows that there is little amplification on the lower portion of the pianoforte scale.
In fact, it would be a good plan to play notes equivalent
to these frequencies on the piano to get acloser acquaintance with the importance of low tones.
Using
only one such transformer and a power valve the
energy for equal volts on the grid of the detector at 64
cycles would be 0.28 of that at 512 cycles, thus giving a
much reduced bass. But now consider two such transformers
in cascade, i.e., detector followed by two note magnifiers.
The voltage amplification at 64 cycles is now 0.28 x0.49
=0.14, whilst the energy is 0.02 of the corresponding
quantities at 512 cycles. There is no wonder that few
people hear the low-toned instruments when we see these
Iigures. 3 Of course, a good deal of low-tone boosting is
done by grid leaks and reaction, so that the actual case
is not so bad as the figures represent; but in general such
boosting is offset by a lack of clearness and intelligibility.
This is not always readily apparent unless aquick change
over can be made to the other condition. Some calculations on the special transformer mentioned above may be
of interest. Using the same formula and data as before,
but taking L=225 henries and r=ro,000 ohms, we get
the following figures (see Tables 2 and 3) At 64 cycles
with two of these high inductance transformers, the
energy is not reduced perceptibly, whereas with the 15i
henry type the reduction was —
0.02

50

Put in another way, with two transformer primaries of
225 henries, the relative intensity of a note of 64 Cycles
would be fifty' times that with one transformer of 15 henries.' This is not a plea for transformer coupling—far
from it. Just as good results can be obtained with resistance coupling, the magnification being little inferior.
There is, however, an absence of variability of the
characteristic unless additional devices are incorporated
with the resistance coupling. It is possible, however, to
augment the amplification far beyond that of a single
stage of resistance coupling by using a D.E.5B valve
with an in value of 20 and a p value of 30,000 ohms.
The magnification is then 40 on the horizontal portion of
the curve, whilst that at 64 cycles iS 0.92 X 40=37.
Influence of the Internal Resistance of the Valve.

At

In the last section asimple mathematical argument was
advanced to account for the shapes of amplificationfrequency characteristics associated with transformercoupled amplifiers.
From what precedes, the following
salient conclusions can be deduced :(I) A high-impedance
valve of 40,000 ohms with a transformer of moderate
inductance, say, 20 henries, is conducive to a lack of
amplification of both upper and lower tones. (See Fig.
14, upper curve.)
(2) A low-impedance valve, on the other hand, is conducive to good amplification of the lower tones, but, in
general, there is a tendency for the higher tones to be
accentuated, due to an upward tilt of the characteristic.
(Fig. 14, lower curve.)

128 cycles, an octave lower down the piano, the value is
1.35 at 64 cycles =2.05, and at 32 cycles= 3.7. Table
shows the corresponding amplifications.

3With a high impedance valve, say 22,000 ohms, the figures
would be ludicrous.
4With two 15-henry transformers the ratio would be 2,500 :1.

Then amplification=

[14jP±ryl ifor low frequencies,
wL j

i.e., below 300 cycles.
Now Sm is sensibly constant, so that it is only neces(n4_14
sary to consider
. Taking some values
approximating to an average transformer, let L = 15
henries, p=8,000 ohms (D.E.5 or D.E.8 L.F.), r=
3,000 ohms, to = 2;1= 2:r x256 (middle C on piano), we
- get [I-1-(P22\I] 1 is approximately equal to i.r.
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TABLE 1. (Sm = 28.)

Freq.
256
128
64
32

TABLE 2. (p = 20,000 ohms.)

Ampin.
0.91
0.74
0.49
0.27

e,

e,

256
128
64
32

1.0
0.99
0.95
0.80

Freq.

u
(
.
1
u;

256
128
64
32

8,
000 o hm s-)

AmpIn.
1.0
1.0
0.98
0.92

tones are not reduced to the sanie extent as pertains in
the other two arrangements. For example, (i) leaves the
high tones intact, whereas the other method merely reduces the high tones and leaves the low ones much as
they were, and the higher the tone the greater the reduction. Moreover, in practice the result is a muffling effect
when methods (2) and (3) are used. It is seldom found
necessary to reduce the low tones, but a suitable in4luctance or choke of low resistance shunted across the loudspeaker, a high-impedance valve, or a non-inductive resistance in series with the Lion er valve will supply the
necessary conditions.
The effect of a resistance can
readily be tested by including one's body—from hand
to hand—in series with the loud-speaker. The reproduction will then sound squeaky.
A word of warning is
necessary concerning the above, or, in fact, any mode of
boosting the low tones. There will be no audible alteration, and the experiments will therefore fail if the low
tones are not of sufficient intensity before the boosting
device is applied. For instance, suppose a double bass is
inaudible on the loud-speaker with a valve of 8,000 ohms
internal resistance.
It is, indeed, too much to expect .
that this instrument will become appreciably audible by
using a 4,000 ohm valve.
Moreover, it will eliminate
any possibility of misconception if we define the boosting
of low tones as one which augments the aural perception
of tones already audible. A great deal of boosting is
requisite to render an inaudible-tone comfortably audible.
Requirements for Average Loudness Level.

21,200

as against a ratio of 2:i at a frequency of 50
cycles.
Hence the use of a low-impedance valve as
against one of high impedance is to boost the low tones
relative to the high ones, which are not increased very
much.
It will be appreciated, of course, that the lowimpedance valve, owing to its smaller m value, necessitates augmented signals on its grid to give equal audibility with the high- iniiedance valve.
Since the impedance
(reactance and effective resistance) of the loud-speaker
increases with the requency, the current, for equal voltages applied to the power valve at all frequencies, vill
decrease with increase in frequency.
There will probably be undulations due to mechanical resonance effects,
i.e., variation in 'motional impedance.
Apart from
varying the high- and low-frequency amplifier characteristics, there are three ways of boosting (relatively) the lowfrequency tones b.
.• manipulating the lolld-speaker cir(i) By using a low-impedance valve or several
similar valves of moderate impedance in parallel, (2) by
shunting the loud-speaker mith a fixed or avariable condenser, (3) by cornecting two or more loud-speakers in
series. Method (1,s is, of course, the best, since the higher
1.1.6,

TABLE 3. (p =

Ampin.

Freq.

The next phase of the subject is to discuss the influence
of high- and of low-impedance power valves on the loudspeaker, which will be assumed to have a D.C. resistance
of 2,000 ohms.
The conclusions will, in general, be
valid for low-resistance instruments with a transformer.
At a frequency of so cycles the major portion of the impedance of the loud-speaker is due to its resistance. To
get the total impedance, the internal resistance of the
valve must be added. Let the latter resistance be to,000
ohms and the A.C. resistance of the speaker 2,000 ohms.
The total is 12,00C ohms, and with any low-frequency
alternating voltage E the current is E/12,000. Now
replace the valve by one of 4,000 ohms internal resistance (D.E.5A). Tie total resistance at 50 cycles is now
6,000 ohms.
Tht s the alternating current will he
E/6,000, or about i•WiCe iiS former value. Thus the low
tones will be augmented in intensity. At frequencies of
1,000 cycles and upwards, the inductive reactance as well
as the resistance of the loud-speaker must be taken into
account. Assuming the inductance to be
henries and
the effective resistance (at r,000 cycles) 5,500 ohms, the
inductive reactance iiL=2:7. X i,000 x3.19,000 ohms (approx.). With a valve of ro,000 ohms (p), the total resistance is 15,5oo ohms. Thus the total impedance is 1(19,000) 2
+ (15,5oo) 2F1.24.5oo ohms, and with an alternating
voltage E the currelt is E/24,5oo. • By using a valve of
4,000 ohms the total impedance is 27,200 ohms, and the
current E/21,200. Thus the ratio of the currents with
24, çoo
4,000- and ro,000-ohm valves at t,000 cy cl
es is
'
=
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In general, Ithink that the majority of reproductions
lack the very high and the very low tones. For general
purposes in a private residence one can tolerate a good
deal of the low tones, but the really high ones, e.g., the
extreme overtones from stringed instruments, are decidedly irritating (at normal strength), although it must
be conceded that the reproduction is more natural when
they are heard in full force. The desideratum is something with the sharp " edge " off, and, moreover, an
absolute replica at original strength would in many cases
of prolonged listening bè physiologically undesirable.
Stated in other words, the average listener wants amellow
tone from the loud-speaker. In a heavily draped room
an instrument of the " edge " variety would doubtless
be quite pleasing at some distance from it.
The question of loudness level has already been
broached, and this is really an important point. It seems
a reasonable hypothesis that, when listening to radio reproduction for hours at a time in a private residence, the
intensity should be such that conversation is easy and
listening effortless.
Moreover, suppose we reproduce a
military band or a pianoforte at full strength and then,
A
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Speech Amplifier Design.—
by cutting down the magnification, let the air pressure
be, say, one-fiftieth to one-hundredth the value of the
original.
Since the ear is relatively insensitive to low
tones, these will appear to be reduced, and therefore we
have apparently introduced a form of distortion. Strictly
speaking, there is no distortion at all, but merely the
same effect as that of music at a distance, plus the influence of the reflections from the boundaries of the room,
and these are quite important.
In general, I think it
will be agreed that it is definitely desirable to hear a
fair proportion of the fundamental of a violincello in a
string quartet, although the output from the reproducer
may be only one-hundredth that of the original. Hence
we must introduce distortion to satisfy this aural propensity for low tones. Some idea of the insensitivity of
the human ear will be gained from the fact that when a
note two octaves above middle C on the piano is just
audible when struck, the air pressure is one-fiftieth that
when the octave below middle C is just audible, i.e.,
for equal threshold audibilities C, must be fifty times
the intensity of C2. This provides food for thought.
Magnification Obtainable from Amplifier.
It may be of interest to show that the magnification
obtainable with the variable characteristic amplifier can

hold its own with any double note magnifier whilst yielding as good or better quality. For the best quality, the
magnification is usually reduced, but, even when the
amplifier is going "all-out," the quality is still good.
The data in Table 4 show the various degrees of amplification possible—on the horizontal part of the characteristic—and the valves used to obtain it. The amplification is reckoned from the grid of the detector to the
anode of the power valve. Allowance must be made for
the frequency change at the detector from supersonic to
sonic by way of a modulation coefficient. This is less
than unity, since the modulation of the carrier wave is
only about 25 per cent. on the average. In this case the
value of the coefficient is clearly 0.25.
A comparison between the present amplifier and a good
double note magnifier is given in Table 5, and the superiority of the former is evident—on paper at least.
In
practice there wóuld be a lack of low tones with the
double note magnifier unless the grid leak and some
reaction on the R valve detector gave its assiduous assistance. The overall amplification of the variable amplifier
can be still further increased by transformer-coupling the
valves V, and V.„ but the quality is then evanescent, and
this arrangement is chiefly useful for spotting very weak
distant stations. In using a D.E.5B, the intensity from
the loud-speaker should not be overdone, because the

TABLE 4.—DATA FOR VARIABLE CHARACTERISTIC AMPLIFIER.

No.

V,.

V2.

V,.

Coupling
V, to Vs.

Coupling
t.) V,.

2: 1 trans. with
0.003 mfd. cond.
Ditto.
2:1trans.

D.E.3B.

D.E.5

D.E.5A.

Pure tes. ,

2
3

D.E.3B.
D.E.3B.

D.E.5
D.E.5

D.E.5
D.E.5A.

Ditto.
900 hy. choke

4
5

D.E.3B.
D.E.:313.

D.E.5
D.E.5

D.E.5
D.E.5

ti

D.E.3B.

D.E.5B.

D.E.5A.

Pure re::.

7

D.E.3B.

D.E.5B.

D.E.5

900 by. choke

D.E.3B.

D.E.5B.

D.E.5

000 hy. choke-

I D.E.5B.

D.E.5

D.E.3B.

T).E.3

O

D.E.Q.

10

D. E.3B.

Gross Magnification
from Grid
Net Nag.'
of V, to
Anode of Va.

Ditto.
Ditto.

112

900
730

295
182

2:1trans.
3:1trans.

1,460
2,190

365
547

2:1 trans. with
0.001 to 0.002
cond.
Ditto.

1.300

325

4,000

1,000

6.000

1,500

Ditto.

8,000

2,000

2:1trans.

amoo

750

3:1 trans. with
0.003 cond.

Ditto.
900 by. choke.
• res.

450

Remarks.

Uniform mag. from
30 to 4.000 cycles.
Ditto.
Uniform msg. 49 to
4,000 cycles.
Ditto.
Increasing Mtg. above
3,000 cycles.
.
Uniform mag. 50 to
4,000 cycles.
Uniform rung. 90 to
4,000 cycles.
High magnification.
Ditto.
Low fil. current. Uniform 140 cycles to
4,000 cycles.

1 0.1
2

to 0.2 negohm.
The energy magnification is proportional to the squares of these numbers.
TABLE

V, tip V,.

D.E.Q.

R.

D.E.5
D.E.5B.

D.E.5
D.E.5

D.E.3B.

D.E.5B.

D.E.5

A
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3e: 1trans.
900 by. choke -res.
Ditto.

5.

V,2 t0

4:1 trans.
3:1trans. with 0.003
cond.
Ditto.

Gross
Magnification.

Net
Mag.

5,800
8,000

'1,450
2,000

6,000

1,500

Remarks.
Double note mar.
Variable amplifier.
Ditto.
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Speech Amplifier Design.—
characteristic of tlii valve is not particularly straight,
and alien tones are apt to be introduced, due to working
over too large a part of the curve. The reader may ask,
Why not use a D.E.5B on the double note magnifier?
There is no reason why this should not be done, except
that the quality wil. suffer considerably, due to lack of
high and low tones, and it is more than probable that the
set would howl.
The above comparison is quite fair,
because there is not a great deal of difference between
the two overall characteristics, excepting that the variable
amplifier has a better low tone scale, provided reaction is
absent from the H.F.
To avoid reaction, the variable characteristic amplifier
can be preceded by several stages of H.F. amplification.
With four H.F. val;es (D.E.3) giving about 5per stage,
the amplification is 54=625. Thus the total magnification due to the sevm valves is 625 x8,000=5,000,000.
Allowing for the modulation coefficient, this reduces
to 1.25 x 1-06 with aD.E.Q as detector, and to just under
a million with a D.E.313 as detector. This is about the
right order of magrilication for getting the evening programmes of (listant British and Continental stations at
loud-speaker strengili on a good open aerial. The filament current consumption is only about 0.7 ampere,
whilst with aD.F..313 in place of aD E.511 for the transformer coupling, i.e., for V., and a 120 inA power valve
(D.E.8 L.F.), the current becomes 0.48 amps.—an extremely reasonable value; but we hope for its reduction.
Additional Artifices for Varying the Amplifier
Characteristics.

The above by no means exhausts the devices for obtaining a variable chancteristic. There are devices for neutralising resonant notes in loud-speakers and for causing
adip in the characteristic, such as that shown in Fig. 15.
The LC circuit is r_ pure resistance equal to the effective
value of choke phis condenser (chiefly choke) at the resonant note of the bud-speaker. If rwere ioo,000 ohms
and at resonance the LC resistance were 20,000, the
amplification would be reduced to about one-fifth its
normal value (neglecting the influence of the leak, which
can bc assumed as ci. ,3 megohm).

15.—Method o: producing a dip
in
the amplification
characteristic by mens of a series combination of condenser and
inductance.

Then there is the combination of a low-resistance choke
and relatively high-impedance valve for boosting the high
tones proportionately to the frequency. (This does not
neutralise the muffling due to the low damping caused by
reaction in a H.F. circuit, although it brings up the high
tones.) This is sometimes termed electrical differentia-

141

tion. If the impedance of the choke is small compared
with that of the valve, and if its self-capacity is low,
the A.C. anode current for equal voltages on the grid of
the valve will be nearly equal at all frequencies. Now
the voltage on the choke is ciLi, where L is assumed
constant.
But (di = 2re fLi =ix a constant. Hence the
voltage is proportional to and increases with the frequency.
If properly designed, the choke can be replaced by a
transformer, but the primary inductance and self-capacity
must be kept small.
A discussion of these and other artifices is beyond the
scope of this article, which is primarily to show what can
be done in regard to variable characteristics with relatively simple apparatus.
In testing and in operating
loud-speakers such an amplifier has proved of great value
and can be recommended.
In another form of the
apparatus the coupling between V, and V, (Fig. r, page
44 of January 13th issue) has been effected in the usual
way by a mica condenser of 0.2 mfd. and a leak of 2
megohms. Although the resulting curves are modified
the acoustic result is much the same. Admittedly, this is
the easier course, because there is no computation necessary to 'arrive at the correct grid bias on V2,which is
rather a knotty point with valves of high " in " value
D.É..313), and no alteration to the bias is
required if the coupling is altered from resistance to
choke, or if the set is detuned. This amplifier, with an
" Ideal " 2.7 :r transformer between V., and V2 can be
recommended to give good quality. Greater magnification can be secured by using a D.E.5B in place of a
D.E.5 for V,. The quality is still good.
Summary.
(I) The ultimate quality from a loud-speaker depends

upon (a) the input to the H.F. circuit, i.e., the curve
front the microphone and its associated circuits at the
transmitter ; (b) the overall frequency-amplitude characteristic of the receiver; (c) the pressure or energy-frequency characteristic of the loud-speaker in free space;
(d) the loudness level, this includes the physiological
aspect of the matter; (e) the influence of the room in
which the loud-speaker is situated. The better the loudspeaker the easier it is to verify these statements.
(2) From (i) it does not immediately follow that the
overall characteristic of the complete receiver should
show equal amplification at all frequencies. With .certain types of loud-speaker used at moderate loudness
level, the characteristic should dip in the middle register
to give (lue proportion to the low and the upper high
tones. The amount of dip varies with the degree of
loudness. With other types of speaker it is sufficient to
give the amplifier characteristic a prominent bass, the
remainder of the characteristic being horizontal. If a
speaker is very weak on lower tones, it may not he practicable to adjust the amplifier accordingly to get a good
bass.
(3) Having attained the correct, or rather the most
pleasing characteristic for a certain loudness level there
are still two salient defects : (a) absence of stereophonic
effect, or the sense of directivity and location, (b)
The correct characteristic for natural loudness would of
course give a thin bass ‘viien cut down to, say, 1/100th normal
intensity.
5
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Speech Amplifier Design.resonances in the reproduction, these being introduced at

various parts of the system.
(4) A variable characteristic can be secured by adopting artifices such as those described herein. When boosting low tones it must be realised that the human ear is
relatively insensitive at frequencies of the order zo to
400 cycles.
Thus an inaudible tone may have to be
magnified many times to become comfortably audible.
So far as low-toned instruments are concerned, e.g.,
double bass, these require agood fundamental, and ought
not to be " sensed " by their overtones.
(5) Comparatively inconspicuous resonances often become prominent with increase in intensity. The time
required for the resonating component to decay to inaudibility increases with the intensity. With a diaphragm
type of loud-speaker, the lower the frequency of a
resonance note the more sustained is its effect, because
the damping is usually less for the low than for the high
tones. Hence at large intensities the time for the natural
vibration to die away to inaudibility is usually appreciable and causes a nasty coloration and blurring of the
output. (Try the bass notes on a piano, playing chords,

General Notes.
Mr. E. J. Simmonds (G 20D) informs
us that he was in communication with
FI 8QQ (Saigon) on December 6th, 1925,
at 1940 G.M.T., and that. FI 8QQ stated
that he had
previously worked with
G 2CC, H. S. Nicholls, Stockfield-onTyne.
\Ve shall be pleased to hear from
any British amateur who can establish a
prior claim to two-way working with
FI 8QQ.
ooco
Mr. A. E. Livesey, Stourton Hall,
Horncastle, states that during October he
received BZ 1BD, Alberto Viliela. Rio de
Janeiro, on a wavelength of about 40
metres, when the Brazilian amateur was
working with an input of only 5 watts,
using a UV 202 with 400 volts D.C. ou
anode in a Hartley circuit with a Hertz
aerial.
Signal strength was about R.5.
Mr. Livesey thinks this must be a DX
record.
0000
If the late owner of the call-sign
6NK, who was working on November
23rd, 1925, will communicate with the
present owner, R. J. Denny, 1, Hillside.
Waverley Road, Weybridge, Surrey, he
can have a card reporting his signals in
Western Australia.
Z000

Call-signs Allotted and Stations Identified.
2AMB.-J. L. T lompson, 58. Highlever Road. North Kensington. W.10.
2BA0.-H. and L. Wilkins. Hills View.
Studland Road, Elthorne, W.7. (Art. A.)
(Change of address.)
2BBR.-S. C. Keville, 70, Isledon
Road, N.7.
213\1 M.-K. E. B. Jay. " The Quinta,"
Elm ()love. Amersham, «Bucks. (Art. A.)
SW('.--W. Clough. 36. Victoria Street.
Lower Broughton, Manchester (corrected
address).
A 46
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and compare with the treble.
The latter are much
clearer cut.) There is also horn resonance ' which is not
particularly objectionable for weak sounds but with loud
sounds causes the low tones to be badly defined. Instruments like the double bass, drums, etc., are acoustically amalgamated instead of standing out separately, as
in sculptural relief. Appreciable resonance causes blurring of a band of frequencies on each side of the central.
The influence of heavy reaction also causes blurring:
Thus the average speaker sounds best when the intensity
is moderate.
Finally. Iam much obliged to Mr. E. C. Cork, M.Sc.,
for obtaining the various curves associated with the different transformers. \Without quantitative data, it would
have been impossible to write with certainty on the performance of the variable characteristic amplifier.
[NOTE - The author has asked us to draw attention to the

following points : (1) In Fig. 1 (page 44, Jan. 13th issue)
condenser C2 should be connected across all the active primary
sections; (2) the D.C. feed through the primary of the high.
inductance transformer should be limited to avoid saturation
of the iron; (3) in Fig. 10 (page 95, Jan. 20th issue) the
internal resistance of the D.E.Q. valve operating as anode
rectifier was 370.000 ohms. not 37,000; hence the lack of
magnification of the lower tones.]

TRANSMITTING NOTES
AND QUERIES.

B J2 and B W2.-Rudolf Couppez, 3,
Rue Elise, Ixelles, Brussels.
EAR24 -L. Garay, Ouate, •Cluipuzcoa,
Spain.
0 A6N (in place of 0 F1C).-Major
G.. Swart, Cambridge House, Milnerton,
Cape Town, South Africa.
OCCÇ

5Y.T.-Major \V. H. Oates, 21, Wolverton Gardens, Hammersmith. W.6.
6N0.-H.. E. Norris, 48, Cold Overton
Road, Oakham, transmits on 23 and 45
met res.
6RP.-C. A. Patter, Newfield Hall,
Sheffield.
6TG.-R. Harris, The Rectory, Long
Crichel, Wimborne. Dorset, transmits on
23, 45, 150, 200, and 440 metres.
617Z.--W. M. Bakewell, Yeovil House.
Regent. Street. Stoke-on-Trent (corrected
address).
I lAM.-A. Marzoli, Via Bramanti. 3,
Rome.

AN
IRISH
TRANSMITTING STATION.
5NJ, the well-known
station
owned
by
Mr. F. R. Neill, at
Chesterfield, Whit ehead, Co. Antrim, was
the
first
licensed
in Northern Ireland,
and has been working
since June, 1925. Tests
have been carried out
with many British Sta.
Siens
and
two-way
communication with
Australia,
New Zealand, North and South
America, South Africa,
and French Indo China.

QRA's Wanted.
We llave received communications for
forwarding to the following transmitters
and shall be glad if they, or any of our
readers, will send us the requited names
and addresses :G 2APD, G 2BN, J 2BMA. G 2CL,
G 2ER (?), G 2F0, G 27.1). « G 5CO,
G 5PM, (1 6DT, G 6ER, G 61H. C 6KY,
6LH, G 6ND, G 6RR, G 6YX, A 3EF,
A 4RT, GC 2BE, F 8FIR, F 8PRI,
F 8LZ, F 8TZ, M 4HS. Z 2AX, Z 3A0,
Z 4.A.V.
Also for G 5X0, E GEH
I? Egypt).
BZ PT1, P 1AE. Y HBK,
LAB *11U3.
India: CRP, PI 1FN,
N 3FZ,
F 8NN,
F 811FD,
F 8RF,
G 6LL.
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EXPERIMENTAL TRANSMIT IING
SIATIONS.
Supplement

to

the

lista

published

in

the

"Wireless

Annual

for

Amateurs

and

Experimenters,"

1926.

At the request of many of our readers we publish below the call signs, naines and addresses of
Amateur Transmitters in all parts of the world which we have received since the "Wireless
Annual" went to press, and any corrections to these lists of which we have been notified since
their piblication. We are indebted to the Editor of T.S.F. Moderne for most of the French
station;. It is intended to issue these supplementary lists from time to time in order that those
of our readers who have copies of the "Wireless Annual" may keep their lists of Amateur
Transmitters up to date.
Cali signs and addresses marked with an asterisk (*) supersede
those in the original list.
GREAT BRITAIN

(b..%

Additional Stations.
2 ACI
2 AHZ
2 AMB
2 AUQ
2 BBR
2 BIK
2 BJK
2 BLM
2 BIIIM
2 BNN
2 CO
2 F9
2 GW•
2
2

n.

2 KV
2 NEP
2 NT
2 OZ.
2 RE'
2 TG*
5 BY
5 Ce
6 FF
5 FQ
5 IR
5 JD*
5 JW*
5 KR
5 KU
5 WP'
5 WV
5 YJ
5 ZG•
6 AT
6 CJ
6 DA
6 FT
6 RF
6 MW
6 NE
6 NO*

S. Williamson, 22, Horst Grove, Bedford
L. C. Patterson, 18, _ancaster Court, N..,
man St., W.1.
J. L. Thompson, 58, Highlever Rd., Nol ti,
Kensington, W.11).
S. T. Nottlev, 3, Fleetwood Rd., Slough.
S. C. Keville, 70, Isledon Rd., N.7.
C. I-Champion, Barry 'arisa, Rickmansworth,
Herts.
C. Brookes, 7, Merivae Rd., Putney,
(Artificial aerial.)
J. C. Martin, 50. Il. Iyhead Rd., Coventry.
(Artificial aerial.'
K. E. B. Jas', The Qu ata, Elm Close, Amers harts. Bucks. (Art iicial aerial.)
'F. li. F.
Vagstall, 24, Earl Howe St.,
Leh-ester.
G. E. Pohn, 10, Colvill Rd., Bayswater. W.11.
W. Scott Hav,
lvvcraig," Newton Mearas.
Ren frewsh ire.
•
G. S. White, Fivewass, Chippenhain.
B. Walsh, "Clovellv, 'Vktoria St.. Armagh.
N. Iretend.
G. Sykes, 13, Ling( sol St., Gorton. Manchester.
W. J. Crampton, Huntington House, South
Cliff,
E A. Dedinan, 65. Kingston Rd., New
Malden, Surrey (la .e 2 In.M).
A. C. C. WillWay, Knole Hill, Mayfield,
Sussex,
J. W. Norton, 20, Pe -ryn Rd., Acton, W.3,
C. St. V. Roper, 7, Yale Court, lioneybourne
Rd., N.W.6.
W. H. Andrews, "Tramore," Tonies Rd..
Paiguton.
H. L. O'Heffensan, 69, Lower Addisconibe
Rd., Croydon.
0. Carpenter, 33, Sunnyside Rd. , VestottSuper-Mare.
R. Ferguson, 21, Cavendish Ave., Church
End, Finchlev, N.: .
E. H. Capet, "Sutsnyside," 32, College Rd.,
Harrow (late 2 BI-"Q).
H. Field, 62, Cherts. y Rd., Woking.
J. L. Wood, Stanhurst, Burntisland, Fife. .
I'. CON:, 101, Birehfield Rd., Longsight.
Manchester.
C. M. Thorpe, 'Flic Crossways, Rhuddlan.
N. Wales,
R. Pollock, 4, Glenb irst Ave., N.1V.5.
W. E. Russell, 5, Walton Rd., Woking.
D. Wood, Station House, Braintree, Essex
(late 2 AXZ).
Major W. H. Oate5, 21, Wolverton Gdns..
Hammersmith, W 6.
R. P. Hawkey, "Tregenna," Grange Ave.,
Woodford Green, ssex.
F. Aughtie, 28, Terry St., Dudley, M'ores.
F. J. H. Charroi n, 76, Salisbury Rd.,
Bedford.
S. D. Davy, 80, Essendim Mansions, Maida
Vale,
R. T. Frost, 19, Eighfield Rd., Felixstowe
(late 2 BIU).
M. H. Wynter-Blyth .Tankérsley, nr. Barnsley
Yorks.
Lt.-Col. C. W. Thcrnas, Clifton House, Ohl
Swinford, Stourbridge.
R. J. Denny, 1, Hillside, Waverley Rd.,
We-bridge.
H. E. Norris, 48, CcId Overton Rd., Oakham.

6 OG
6 RP
6 SQ
6 TG
6 VO*
6 VZ
6 XR
6 YV
6 YW

R. A. Webber. R. Theresa Ave,, Itishopstom
Bristol (late 2 BDQ).
C. A. Potter, Newtield Hall, Sheffield.
G. A. Heaney, 5, Dunedin, Autrui' Rd..
Belfast.
•
R. Harris
The Rectors', Long Crichel,
Wimborite, Dorset.
•
D. Simpson, IS, I
tank St., Lerrehill, Aberdeen.
A. E. Stephens, West %leu.," Clœwton
Kevissham, Bristol.
T. hinchell, Identfield. Newhev, nr. Rochdale.
S. F. Evans, 3, Clarence Cre., Whitlev Bay.
Sort huntberland.
"
T. P. Allen, 19, Ardgreenan Drive,Straultown.
Belfast.

Ir
IL
IM
10
Ift
is
IT
1U
IV
IX
JA
JB

Corrections or Changes of Address.
2 ARO W. E. Rhodes, Wayside. Luard Ri. ,Cambridge (change of address).
2BM
II. L. Garfath, 166, Birchattger Rd., South
Norwood, 5.E.25 (change of address1.
2 BAO
H. O. L. Wilkins, Hills View, Studland
Elthorne, W.7 (change of address).
2 DY
F. H. Haynes, 38, Sittingbourne Ave.,
2 DZ J Entiekl, Middlesex (corrected address).
2 MD
C. Chipperfield, 5, Nacton Rd., Ipswich
(change of address).
2 TE
K. H. Thow, 2. Victoria Rd., Eltham, S.E.9
(change of address).
2 1.1N
W. Benches', 13, Kelfield Garden'. W.1)1
(corrected address).
2 ZO 1L. FI. Sounds', 8, Chester Gardens, Argyle
5 LA
Rd., Ealing (change of address).
5 WC
W. Clough, 36. Victoria St., lower Broughton,
Manchester (corrected address).
6 LJ
S. K. Lewer, 32, Gascony Rd., West Hampstead. London, N.W.6 (corrected address).
6 MP
O. W. Nicholson, Basing Park, Altott, liants.
(corrected address).
6 TH
C. W. Liles, "Morningside," Fields Rd.,
Newport, Mon. (change of address).
6 UZ
W. M. Bakewell, Yeovil Bouse, Regent St..
Stoke-on-Trent (change of address).
FRANCE

8 JI)
8 JO
8 JH
8 JI
S JJ
8JK
8 JM
8 IN
8 JR
JU
JVX
8 MB
8 NA
8 WE

8 AH
8 FD'
8 FO
8 GP
8 GG
8 GR
GU
8 GV
8 GY
8 HA
8 HC
8 HP
8 HQ
8 IIR
8 HS
8 HT
S IE

8 CC
AE
8 BX

(F.).

8 CL

Longayron, RI Rue Nelson, Chicrieo,
Algiers.
- Bourgognat, 10 Impasse de Fort Malakoff,
Paris.
Prof. M. Reyt, Lycée d'Orlan..
Syndicat Forestier de Provence, 34 Rue de
l'Arsenal, Marseilles.
C. Perrot, Radio Club du Bas Rhin. Strasbourg.
- Henneqttin, 6 Rue St. Eu'-aire, Metz
(Moselle).
Soc. Hydroélectrique de
Lyon, 5 Plat -e
Sathonay, Lyons.

ON
8 DC
8GQ
MV

'K.!

Additional Stations.
Y8
Rolf Horkheimer, Rottenburg-a-Neckar.

Sins Radioline, 32 Rue Neuve, Marseille..
- Gastine, Rue de la Gare, Ste. Anne d'Auras'
(Morbilian).
- Sarraillior, 63 Rue St. Ferré. ,). Marseilles.
Dr. Dupont, Bould de Lar,,,Marinando (Lot
& Garonne).

V3
2 }
V

C. Lorenz ; .A/C. (short-wave testing stations).

SWEDEN (S.).
Additional Stations.
SMRG
Güsta Siljeholm, Kristianstad.
SMUI
E. Antin, Humlegatan 19, Mains&

}Soc. d'Encouragement pour l'Amélioration
es races de Cluecan,, en France, 3 Rue
Scribe, Paris.
61

and Changes of Address.
A. tiode, Quai des Marais, Amboise (Indre &
Loire)(change of address).
Il. Stiquet, Usine de Fourneau, Chatillon-surSeine (Côte d'Or).
Dr. P. Corret, 97 Av. de la Republique,
Versailles (change of address).
- Vatinet, Villa Geneviève, Allée des Roses,
Orly (Seine) (change of address).
Mine. Lebaudy (vve. Martin-le-Roy), Moisson,
1.a Roche-Guyon (S. & 0.) (corrected
address),
P. Lafond, 70 Rue des Carmes, Rouen
(change of address).
A. Gab', 143, Av de Saxe, Paris (change of
address).
R. Gizeau, 30 bis Bould. National, La
Garenne-Columbes
(Seine)
(change
of
address).
J. Rougeron, 10 Route Nationale, Annapes
(Nord) (change of address).
GERMANY

Observatoire du l'ic du Midi.

- Beaugez, Etalss.
Bantou,
National, Clichy (Seine).

Trouvais, La Ferté St. Cyr (Loir & Cher).
Lamy, 2 Rue de Provence, Paris.
Vaudeville, 42 Rue Thiers, Denain (Nord).
Roussel, 40 Quai Fulchiron, Lyons.
Chechan, 31 Rue Danfert, Rochereau,
Algiers.
--- Courtière, 19 Rue St, Lambert, Paris.
V. Savons, 9 Rue Citoyen Bézy Oran.
- Combe, Av. Béranger, Ecully (Rhone).
-- Perrin, 10 Rue de Jeu de Paume, Dunkerque (Nord).
R. Simon, 44 Rue Pelletat, Choisy-le-Roi
(Seine).
Il. Catiny, 1 Promenade de la Digue, Verdunsur-Meuse.
MM. Dardonville and Vient, 35 Rue Besançon,
and 10. Rue Gambetta, Langres (Haute
Marne).
J. F. Bastide, 14, Place St. Servie), Toulouse.
-Debacq, 4 Rue de Constantine, Algiers.
liemet Frères, 13 Rue de Besuvallet, Havre.
- Coutrille, 34 Impasse Visitadine, Toulouse
(Girontic).
Etabl. Belin, 272 Av. de Parie, Rueil (S. & O.)
Lt. Robert, 51 Rue Pierre Duhem, Bordeaux,
A. H. Thiehlment, Fair View, Ile de Puteaux
(Seine).
L. Carrot & Levassor, 5 Rue du President
Despatys, Melun (Seine & Marne).
Radio Club de Lille.
M. Vielrequin, Villa Faldony, Av. du Clos
Toutain. Vaueresson (S. & 0.1.
J. Vial, 6RUC de la Calle,Le Chesnay (S. &G.).
L. Itensiinohn, P.O. Box 19, Casablanca.
- Viville, 77 Rue de la Raffinerie, St.
Quititin (Aisne).
(Provisional). Radio Club de Lille (see 8JR).

Corrections

8AL

Additional Stations.
8 ALG

-A.
-L.
-

FINLAND (S.).
Additional Stations.
2 CO
Radiokoulu Santakamina, Helsingfors.
fi NCB
A. Waldstein, Santakamina, Helsingfors.

Bould.
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ICELAND (I.C.).
B. Gardarsson, Laufasveg 53, Reykjavik.

1A

NORWAY (LA).
J. Diesen, Moen iblaalselv, Troms6.

ITALY (I.).
Additional Stations.
1BB
E. & G. Lescovic, Via Caterina Pereoto 2-6,
Udine (late 1WA).
1BD
E. Pirovaso, Viale Varee 11, Como.
1BE
G. Luciolli, Via Bezzecea 3, Borgo Trento,
Verona.
1BF
O. Santini, Viale Cavour 48, Ferrara.
J. BS
F. Luise, Piazza Manzi 10, Piacenza.
1CA
Righetti.
1GB
F. L. Fracarro, Castelfranco, Veneto.
1GW
B. Brunacci, Via Evangelista Torricelli 1,
Rome.
1MA
A. Marzoli, Via Bramante 3, Rome.
1BM
Associazione Radio Montatori, Viale Angelico
19, Rome.
1RR
G. Bargilli, Via Nino Capponi 6, Florence.
3IR
L. M. di Villahermosa. Laconi, Sardinia.
Corrections (in the original list the christian and
surnames were, in some instances, confused).
1AM
A. Melzi, Via Durini 24, Milan.
1AS
Dr. S. Pozzi, Corso TorMo 1, Novara.
1 AU
F. Strada, Nla Ospedale 14, Turin.
1AZ
E. Pesenti, Alzano Maggiore, Bergamo.
1AY
G. Fontana, Via Campagna 43, Piacenza.
1AX
Ing. U. it. Martini, Via Savoia 80, Rome.
1EP
F. Pugliese, Via Borgonuovo 21, Milan.
1FL
E. Flori, Viale Magenta 24, Milan.
1 GN
Mg. E. Gnesutta, Via Filodrammatiei 4,
Milan.
1 GV
G. Gardoncini, Via Larga 6. Milan.
1XX
A. Niutta, Via Mono Clementi 48, Rome.
1NO
F. Marietti, Corso Dante 8, Turin.
3 AM
A. Iluzio, Milan.
1WA
Delete (see 1 BB).

1VP

P3C0

MADEIRA.
A. C. de Oliveira, rio Western Telegr. Co.,
Box 56, Funchal.
H. T. (mines de Freitas, Janeiro 141, Funchal.

1TZ

Radio,

Secteur

PALESTINE.
J. E. Spillard, Signal Dept., Ranileh.

G6ZK

SOUTH AFRICA (O.).
R. G. Baird, Box 1828, Durban.
W. G. Yapp, Box 27, Vereen •rt ng.
Rev. N. Roberts, Potchefstro m.
B. A. O'Brien, Queen St., Adelaide.
F. W. S. Ochley, Warner Beach.
J. B. Turner, 158, Berg St., Pietermaritzburg.
D. II. Jamieson, 84, Currie St., Quigney,
East London.
A 61
D. L. Rous, 138, Muller St., Bellevue East,
Johannesburg.
A 8N (in place of F 1C). J. G. Swart, Cambridge
House, Milnerton, Capetown.
11 1D
B. Hill, 71, Cape Rd., Port Elizabeth.
JAI I A. S. Infles, 47, Rockey St., Bellevue East,
¡SP I
Johannesburg.
Change of Address.
A 4V
L. E. Creen, Box 7007, Johannesburg.

A 613
A 6C
A 6D
A 6E
A 6F
A 6G
A 6H

2HE
G 20 .
G 21
G 22
G 23
G 24
G 26
G30
EGG

4VX

INDIA (Y.).
- Bremner, Radio Club of Bengal, 19e,
Chowsinghee, Calcutta.
Chota Nagpur Regiment, Adjutants Residence, Ranchi.
Chota Nagpur Regiment, Lt. H. Bates,
Signal Officer, Sobaya.
Chota Nagpur Regiment, "C" Coy., Dhanbad.
Chota Nagpur Regiment, F. Boga, Kusuncla
Colliery, Jherria.
Chota Nagpur Regiment, "B" Squadron,
Asansol.
Chota Nagpur Regiment, "A" Squadron,
Jamshedpur.
Chota Nagpur Regiment,
Headquarters,
Ranchi.
Sergt. M. H. Figg, Royal Signals, Sialkot,
Punjab.
CEYLON.
R. C. Scott, Ottery Estate, Dirkoya.

A 48

3PS
3QF
3RF
3 TM
3VS
3XVI

VICTORIA.
R. C. Gunner, 55, Spencer St., St. Kilda.
H. B. Mitchell, 22, Normanby Rd.. Elwood.
F. D. Short, 2, Mozart St., St. Kilda.
L. C. Falls, North Rd., Caulfield.
H. W. Maddick, Spray St., Elwood.
R. F. Hall, Glindabourn Ave., Toorak.
Sunshine Radio Club (H. S. Bird), Hampshire
Rd., Sunshine.
R. A. Hull, 38, Charnwood Rd., St. Kilda.
A. Kissie.k, McFarland St., Brunswick.
W. E. Downing, Henna St., Warrnambool.
R. T. Bushch, 20, \Voelsworth St., Moonee
Ponds.
V. I.. Smyth, Mclvor St., Bendigo.
I. A. Muir, 10, Young St., Brighton.
C. H. Cordingly, 77, Bank Si., East Ascot
Vale.
A. H. Buck, 719, Glenhuntly Rd., Glenhuntiv.
O. J. Philpot, 26, 'Anneal' Rd., Caulfield.
C. A. Cullinan, "Bayview," Digger's Rest.

8 KZ
SR

QUEF.NSLAND.
T. W. Bridger, el° P. A. W. Anthony, Circle
St., Hamilton.
A. E. Dillon, "Electra," Brown St., New
Farm.
V. McDowell, Preston House, Queen St.,
Brisbane.
C. R. Pinney, Konedobu, Port Moresby,
Papua.
N. E. Husband, Alan St., Charter's Tower.
Radio Soc. of Queensland (G. Creed-J aces),
Nightingale St., Maryborough.
W. L. Gibson, Kirkland Av., Greenslopes,
Brisbane.
W ESTERN AUSTRALIA.
H. Simmonds, Nicholson Rd., Subiaco.
Subiaco Radio Soc., 63, Gloster St., Subiaco.

7AK

TASMANIA.
S. E. Deegan, St. Virgil's College, Hobart.

4 AP
4CH
4CM

4LO

KENYA COLONY (KY).
L. J. Hughes, co Mombasa Radio (VPQ) ,
Mombasa.

MOROCCO.
M. Truster, Detachement
Postal 402, Taza.

3JU
3 KB
3LQ
3IS

4CV
4GO

YUGO-SLAVIA (Y.).
11. Torbarina, Gru7.

R 31

3CO
3 CZ
3DF
3DL
3EN
3FR
3HB

4GP

SPAIN (E.).
EAR 24 L. Garay, (Mate, Guipuzcoa.
7XX

AUSTRALIA (A.).
Additional Stations.
NEW SOUTH W ALES.
2 FS
A. C. Smith, 38, Cheltenham Rd., Croydon.
2 LE
Lismore & District Radio Club (R. 11
Atkinson), Keen St., Lismore.
2 OI
A. T. Whitaker, 31, Railway Cres., Banksia.
2 @Y
E. A. \
Villiams, Crown St., Wollongong.
2RA
K. J. Vickery, Kolbridge St., Hurlstone Park.
2IS
A. W. Gill, " Illaroo," C;reengate Rd., Killara
2UW
O. Sandel, Mooramie Ave., Kensington.
2VX
1). G. McIntyre, Livingstone Ave., Pymble.

Corrections.
2 UU
R. G. Roberts, 9, Church St., Ashfield, N.S.W.
(change of address).
3AU
S. H. Milligan, 117, Autumn St., Geelong,
Victoria (change of address).
3BS
H. B. Stutter, Lambert Rd.:Toorak, Victoria
(change of address).
3OP
C. H. Philpot, 36, Melbourne Rd., North
Geelong, 'Victoria (change of address).
3 DP
N. Culliver, 57, Simpson St., East Melbourne,
Victoria (change of address).
3 KJ
W. E. C. Sawyer, 127, Mitchell St., Northcote,
Victoria (change of address).

4AS

NEW ZEALAND (Z.).
R. J. Orbell, Box 69, Te Aroha (in place of
3AA, Christchurch).
R. G. Black, 22, Stafford St., Wellington.
E. A. Shrimpton, 38, Rongotai terrace,
Wellington.
- Mason, Box 605, Dunedin.

BG 9
1311 1
BH 2
BH 3
BH 4
BR 5
BH 6
BH 7

ARGENTINE REPUBLIC (P“).
FEDERAL CAPITAL.
D. E. Conway, Venezuela 216G.
M. D. Bourgeon, Lavalle 3233.
B. Vignolo, Pinzón 311.
V. Tonda, Olavarria 94.
P. R. Casellini, Santa Fe 422.
R. Espina, Garay 3808.
A. D. Huicque, Sadi Carnot 3841.
A. Colombo, Pasaje Ferrari 692.

DU 4

PROVINCE or BUENOS AIRES.
D. Genneri, Ing. Luiggi 35, P. Alta.

1AX
2BX
2 XA

THE WIRELESS ANNUAL FOR
AMATEURS AND EXPERIMENTERS
contains, in addition to valuable information
and specially written features for the amateur,
over 3,000 Call Signs of Experimental Transmitting Stations.
The Annual (Price 216 net)
is obtainable from all bookstalls, or direct from
"The Wireless World," Dorset House, Tudor
Street, London, E.C.4, price 2,8.), post free.
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DU 5
DU 6
DU 7
EJ 9
EX 1
EM 2
EX 3

P. Casademut, Güemes 2505, Mar del Plata.
L. Larralde, Dolores.
N. M. Jenrez Garcia, Dolores.
J. (Idiot Augiorama, "\'edia.
C. A. Monti, Pudo.
M. Monti, Maipú.
M. Fernandez, Lincoln.

FH 6
OF 3
GF 4

PROVINCE OP SANTA FE.
A. Hosch, Candiotti 286, Santa FI.
M. Vffia, Firmat.
E. M. Vium, San Genaro.

H5
H

.
PROVINCE or CORDOBA.
J. C. Cangiano, Cordoba.
R. Moller, Leones.
R. Martinez, Córdoba.
E. Favier, Córdoba.
M. Pedra, Callada Verde.
R. Grata° Barros, Cordoba.
L. Sanz, Cordoba.
J. Rodriguez Leguizamon, Ciirloba (Broadcasting "A ").
Rodriquez Arturo, Rio Cuarto.
"Los Principios," Cordoba.

KC 2

PROVINCE OF TIJCUMAM.
J. Frias Silva, Taft del Valle.

QA 5

PROVINCE OP SAN LUIS.
G. Santolalla, San Luis.

UA 7

TERRITORY or LA PAMPA,
C. F. Chauvin, Sarah.

HD
HD
HD
RD
HD
HD
HD
FID

2
3
4
5
6
7
8
9

BRAZIL (BZ).
(Through the courtesy of Seer. P. S. Chermont,
BZ 1AD.)
Additional Stations.
1Ali*
11. May, Caixa Postal 176, Rio de Janeiro.
1AW* V. Alvan, Rua Riachuelo 89 CIV:, Rio de
Janeiro.
R. K. de Lemnos, Caixa Postai 1587, Rio de
1BB
Janeiro.
R. Berrogain, Rua Gomes Camerio 144, Rio
1BC
de Janeiro.
A. L. Villela, Rua Cosme Velho 76, Rio de
1BD
Janeiro.
G. Mesquita, Rua do Cattete 319, Rio cle
1BE
Janeiro.
G. P. Machado, Avenida Rio Branco 46-1',
1BO
Rio de Janeiro.
A. S. Freire, Rua Oswaldo Cruz 46, Nictheroy,
11B
Estado do Rio.
L. Y. Jones, Jr., Rio Frei Caneca 22, Sao Paulo
2AA
S. Justi, Rua Visconde Rio Branco 19A, Sao
2 AB
Paulo.
L. do A. Cesar, Rua Frei Caneca 20A, Sao
2AC
Paulo.
G. Borbisier, Colza Postal 110, Sao Paulo.
2AD
J. Boccolini, Av. Angelica 51. Sao Paulo.
2AE
J. S. Goes, Rua Cardoso de Almeida 96, Sao
2AF
Paulo.
C. Yazehek, Rua Ipiranga 12, Sao Paulo.
2AG
J. Tonglet, Rua Barao de Itapitininga 37A,
2 AH
Sao Paulo.
L. F. de Mesquita, Av. Paulista 73, Sao Paulo.
2AI
J. R. Baccarat, Rua Conselheiro Nebias 504,
2AI
Santos, Estado de Sao Paulo.
C. Baccarat, Caixa Postal 57, Santos, Estado
2:AK
de Sao Paulo.
T. R. Vienna, S. Francisco de Assis, Estado
3 QA
do Rio Grande do Sul.
T. de A. F. Xavier, Rua Padre Lemnos 110,
5 AA
Recife, Estado de Pernambuco.
J. C. Ayres, Cabra Postal 257, Recife, Estado
5AB
de Pernambuco.
(ex 7AA). A. Alves dos Santos, S. Luiz do
6QA
Maranhao, Estado do Maranhao.

2 BY
2MK

CHILE (CH).
E. Guevara, Cosilla 69, Vikun; and (clur'ng
the Summer) 646 Av. Libertad, Viila del
Mar.
CUBA (Q.).
E. W. Dorton, Galiano 29, Havana.
R. V. Waters, Galiano 29, Havana.

EVA
€4.1/

FRENCH INDO-CHINA.
M. Mirville, Hanoi.
R. Jamas, 21 Rue Richard, Saigon.

1ER

XA 1

HONG KONG.
Tang Fong Laum, Man Chu Tai, 35, Connaught Rd. West.

1AA

JAPAN (J.).
Dept. of Communication, Short-wave Station,
Tokio.

3AA
1DL
FEE

PHILIPPINE ISLANDS (PI).
F. Johnson, Riser, Baguio.
A. de Lange, Box 669, Manila.
SALVADOR (SR).
J. F. Mejia, 14 Avenida Norte No. 21, San
Salvador.
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Definitions of Terms and Expressions commonly used in Wireless
Telegraphy and Telephony.
This sec ion is being continued week by week and will form an authoritative work of reference.
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Dictionary of Technical Terms.—
of the three H.F. oscillations, just as
in the case of beat reception of C.W.
signals the beat note is the difference
between the frequency of the incoming
signal and the frequency of the local
oscillations.
Thus, in the case considered here, the three constituent
waves will have frequencies of 999,000,
1,000,000 and 1,001,000 cycles per
second respectively, the middle frequency representing the true carrier
wave. The lowest frequency is called
the "lower side frequency," and the
highest is called the "upper side frequency." The interaction of either of
the side frequencies with the carrier
frequency produces a beat note of
1,000 cycles per second.
In the transmission of speech several
audio-frequencies are superposed on
the carrier wave simultaneously, and
therefore there will be a number of
side frequencies both above and below
the carrier frequency and these bands
of frequencies represent the upper side
band and lower side band respectively.
The interaction of all the frequencies
in the "side bands " with the true
carrier wave go to make up the complex
wave forms of speech or music.
Side Band Telephony.
A system of wireless telephony transmission in which
the true carrier wave itself is suppressed, only the side band frequencies
being radiated, usually the frequencies
of one side band only being transmitted. The sounds heard in an ordinary receiver are quite unintelligible
unless the equivalent of the missing
carrier wave is provided by a local
oscillator at the receiving station. See
SIDE BANDS.
Side Tone.
The signals of a transmitting station heard in a telephone at
the station itself, so that the operator
can judge the nature or quality of the
signals being sent out:
Simple Rectification.
A name applied
to anode rectification by means of a
three-electrode valve for detecting highfrequency oscillations.
Sine Curve.
A curve or graph in which
the sine of an angle is plotted vertically against the angle itself horizontally.

Sine curve plotted from the expression
y= y sin e.
Sine Wave (of current, voltage, etc.). An
alternating current, voltage, etc., which
varies according to a sine law, i.e.,
one whose wave form is the same shape
as a sine curve.
Single Phase.
Refers to an ordinary
alternating current system where there
is a single current only supplied by the
A 50

WITÉ®gg,
WOUlCa
generator through the equivalent of one
pair of wires.
Cf. POLYPHASE and
THREE PHASE.
Sinusoidal.
A term meaning " obeying
the sine law" or having a wave form
the same shape as a sine curve.
Siphon Recorder. A special form of Morse
inker in which the moving part consists of a' ccil similar to that of a
moving coil galvanometer.
The pen
itself is in the form of a fine glass or
silver siphon, and is deflected by the
moving coil or magnet system, making
a wavy line on the tape.

Syphon recorder movement.
Skinderviken Button.
The chief component part of a certain type of carbon
granule microphone, the
"button"
itself being a small compact container
which holds the carbon granules. The
"button" can be purchased separately,
and is useful for the construction of
microphone amplifiers, etc.
Skin Effect.
When an alternating current flows through a solid conductor
alternating magnetic fluxes are set
up
inside th a conductor and
induce eddy currents which are in
such a direction as to weaken the current at the centre of the conductor and
strengthen it at the outer surface.
Thus the current density is greater
near the surface of the conductor than
in the centre.
This phenomenon is
known as "skin effect.'
The higher
the frequency of the current the more
marked is the skin effect and the
greater the effective resistance of the
conductor.
At radio-frequencies the
skin effect plays a very important part,
increasing the resistance of the conductor many times.
See HIGH-FREQUENCY RESISTANCE.
Slab Coil.
An inductance coil wound on
a former of such a shape that. the
radial depth of the coil is much greater
titan its axial length.
The coil is
usually impregnated with wax and removed from thn former, being then
self-supporting. Not very suitable for
short wavelengths on account of the
high self-capacity and dielectric losses.
Slide Wire.
A piece of resistance wire,
bare, and of uniform resistance per
unit of length stretched between two
points.
When a steady current is
passed through the wire the potential
drop along its length is proportional to
the distance front one end.
A great
many electrical measurements can be
made by the aid of such a slide wire,
e.g., measurement of resistance by
means of the me fee bridge.
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Smoothing Circuit or Smoother.
A combination of inductances (choke coils)
and condensers arranged so as to
"smooth out" the ripples of a pulsating current such as that obtained
from a rectifier, in order that the current shall approach as nearly as possible a steady direct current.
Solt Valve.
A thermionic valve in which
the vacuum is not of a very high
degree, traces of gas being left in the
bulb, so that the current passing between the filament and the plate is
composed partly of true electronic
emission and partly of conduction current carried by the ionised gas. Such
valves are particularly sensitive as detectors, but the length of life does not
compare favourably with that of a liard
valve.
Solenoid.
A coil of wire wound on a
bobbin with hollow centre and having
no fixed iron core. Such an arrangement. acts as an ordinary electromagnet, and is usually employed in
conjunction
with
a movable
iron
plunger which is drawn into the centre
of the coil when the current is switched
on, giving a large attractive force over
a considerable range of movement.
Solid Back Microphone. A microphone
with two carbon discs mounted one on
the diaphragm and one on the solid
back of the casing with carbon granules
between them.
CAR QON
PLAT ES

SOLID BACK

GRAPWLES
DIAPHRAGM

Solid back microphone.
Space Charge. The stream of electrons
flowing from the hot filament to the
plate of a thermionic valve give rise to
an electric field between the filament
and the plate because the electrons
themselves are really negative charges.
This electric field tends to drive back
those electrons which are just leaving
the filament and is known as the
"space charge."
Spacing
Wave.
See M ARKING AND
SPACING W AVES.
Spade Tuning.
The tuning of a circuit
by the moving of a flat metallic disc
or " spade" across the face of a flat
coil. The eddy currents induced in the
metal set up magnetic fields of their
own, which react on the coil and reduce
the effective inductance, so reducing the
wavelength.
Such an arrangement is
simple and cheap, but there is a slight
lose of energy due to eddy currents.
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Brain Waves of the Wireless Engineer.
Diaphragms for Acoustic Instruments.
(No. 241,277.)
Application date July 16th, 1924.
Mr. H. J. Round describes in the above
patent specification a diaphragm consisting of very thin
material rigidly
clamped in a case made very heavy
in
comparison with the weight
of
the diaphragm and damped over the
whole or substantially the whole of
its
surface on ono side by sponge
rubber preferably smeared with thick oil
on the surface in contact with the
diaphragm.
The material of whi It the diaphragm is
formed may he metallic or non-metallic,
according to the use to which it is to be
put.
The invention, applied to a microphone
of the varying resistznce type, is shown
at (a), and (b) shows the invention
applied to a telephone of the moving coil
type.

across the 70,000 resistance R, and the
aerial is connected through a fixed condenser C. of 0.25 mfd, to the grid of the
valve V,...
A leak R, of 1 megohm is connected
across the grid and negative terminal of
the filament accumulator.
A reaction effect, is obtained by
coupling the inductance L, in the plate
circuit of the detector valve V, to the
aerial indio•ta
0000

D
Valve filament with auxiliary A.C. heater.
(No. 234,480.)

Preventing Reaction between Anode
and Grid Circuits.
(No. 241,289.)
Application date July 17th, 1924.
Messrs. C. S. Franklin and E. Green
describe in the above patent specification
a transmitting or receiving amplifier

0000

Reflex Receiving Circuit.
(No. 243,039.)
Application date June 18th, 1924.
Mr. John Scott-Taggart describes in
the above patent specification a reflex or
dual circuit, in which the low-frequency
currents are fed back by means of a
resistance.
As shown, the valve V, acts as ahighfrequency amplifier, and the valve V, as
a detector.
(a)

03)

Improvements in mizrophone and telephone diaphragms. (No. 24 1,277.)
0000

Thermionie Valves.
(No. 234,480.)
Application date (Prance) May 26th,
1924.
Mr. J. Hawardier describes in the
above patent specification a thermionic
valve having a secondary filament A,
heated to incandescence by an alternating
current C, and sumuncied by a small
mass of quartz M, which forms a support for the usual filament B, which is
heated by a source f direct current 11.•
The secondary filammit A, heated by the
alternating current C, communicates a
substantially constant amount of heat to
the quartz M. which in turn transmits
heat by thermal conCuction to the working filament B, the oiject being to economise the continuous current, which is
now only required to raise the filament
to the necessary temperature above that
imparted to it by the auxiliary source of
heat supplied by th , filament A.
ei•

Valve

Reflex receiver circuit.

(No. 243,039.)

The rectified low-frequency currents
aro fed into the grid circuit of the valve
V, through a resistance R, of the order
of 70,000 ohms. A by-pass condenser C,
of 0.0001 mfd. capacity, is connected

oscillator or
wavelengths.

amplifier for short
(No. 241,289.)

especially applicable to amplifying systems dealing with frequencies of the
order of 3,000 kilocycles per second or
more.
The reaction effect between the
anode and grid circuits is balanced out by
a Wheatstone bridge, of which one arm
includes the grid-anode capacity.
The anode and grid circuits are connected as the respective diagonals of
the bridge, and each is arranged symmetrically with respect to earth, so that
oscillations in either circuit produce no
potential in the other circuit either in or
between any parts thereof or to earth.
A preferred form of the invention is
shown in the accompanying illustration,
A
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in which the grid G and plate A are con'effects of a plurality of tuned circuits
nected as one arm of a Wheatstone
intended to be associated with the anode
bridge, the other three arms being formed
circuits of successive valves by arranging
by preferably equal capacities, C„ C„ C,.
the anode circuits so that the tuned cirSmall adjustable resistances, R„ 11„.,
R,, and R„ are placed in the arms to
ensure that the resistances of the arms
are equal. A small condenser N is connected from the common point 3 of C,
and C, to earth. The capacity N should
be tqual to the capacity between the
grid G and filament. F.
The primary circuit is connected across
points 1 and 2, and the grid circuit
across 3 and 4.
0000

High Frequency Amplification.
(No. 243,038.)
Application date May 24th, 1924.
Mr. John Scott-Taggart describes in the
above patent specification an amplifying
system in which the tendency to selfoscillation is reduced by avoiding the

Horncastie, Lincs. -

Improvemen s In tuned anode
(No. 243,038.)

Ices

coupling

(January 7th, 10th, and 11th.)
U.S.A.: lAMH, lUE, 1SI, lAMD,
1AFM,
1CMX, 1CKP, 1BGO.
1GA,
1CAW, 1SK, 1AP, 1MD, 1NT, 1YD,
111, 1ZS, 1BM, 1A0F, lYB. 1CMP,
1CK, 1SW, 1BPX. 1BPB, 1AEP, 113G,
2CYX, 2APV, 2NZ, 2PP, 2KG, 2CT,
2CCK, 2EV, 2WS, 2FC, 2BN, 20V,
2BL, 2ARM, 2IHM, 2CTH, 211U, 2MP,
20P, 2GK, 2BL, 2AVS, 2XBQ, 2CRP,
Amersham, Bucks.
2CJE, 2BWA,
2AES,
3QT, 3UFW,
3CDN, 3CEL, 311G, 3LW, 3AVS, 4BX,
Great Britain :. ('Phone) 2KF, 2LZ,
5ATX, 5YD. 6ZR, 7QR, 7DF, 8CCR,
2NM, 2SZ, 5X0, 60X, 6YU; (Morse)
8ALY, 8ES. 8DYN, 8BAU, 8AI0, 8XAL,
2A0, 2BZ, 2CC, 2DX, 2FK, 2F31, 2GO,
8AMD, 8BTH, 8ALF, 8QB, 8PL, 813W,
2KW, 2MA, 2N.T. 20F. 2Q11, 2Q31, 2QV,
8BDS, 8BPL, 8BAF, 8CYI, 9BJK, 9VO,
2SH, 2WJ, 2XV, 2XY, 5JW, 5KZ, 5LS,
9MBD, 9EJI, 9DOL, 9ADK, 9AD, 9A10,
5MA, 50C, 5Q31, 5ST, 5TZ, 5WV,
9EGH, 9BVH, 9XE, 9BMJ, 9EGU, 9GK,
5Y31, 6BD, 6BS, 61)0, 6GH, 6KK, 6LJ,
9DTE, NAL.
Brazil: 1AA, lAB, 1AC,
631E, 6311), 60P, 6RY, 6TB, 6TD. 6TM,
lAD, 1AF, 1AH. IAN, LAO, 1AP, lAW,
6UT, 6UZ, 6VP, 61-C, 6YU, 6YV .
,6Z31.
1BF, 5AA, 5AB, 1IN, HA, 2AB, 2AF,
France: 8AWI, SDP, 8HSF, 8IILL,
2AL. Argentina: FAI, FA3, DB2. New
8HU, 8IP, 8JYZ, 8LDR, 8MAR, 8MR,
Zealand : 4AC, 2AC, 3AF. Australia:
8NN, 8PEP, 8SSS, 8TIS, 8WR, 8XH,
3X0 (WKG,
G.6NF).
India: CRP.
FL, MAROC.
Holland: OAW, OBL,
Palestine : 6ZK. South Africa : 0A6N.
OCZ, OEA, OGG, OII, OKV, OPX,
Indo-China : FI 8QQ.
Scandinavia : OWC, 2PZ, 12BB, 8RN. P137, PB10.
SMWF, SMZS, SMXR, SMUA, SOC,
Belgium: G6, J9. K5, K8, R2, 82, S4,
SDK, S2NB, D7ZM.
Various: GHA,
S5, S6. Germany .:K7. PL, W3. Y6, Y8,
GFP, BYZ, BYV, BYC, EGEH.
4LV, POW. Italy
1BW, 10W, 113-3I.
(0-v-1 Reinartz.) On 30-45 metres.
Finland: 2BS, 200. 2ND.
Sweden:
A. E. and G. G. Livesey.
SMZS. Norway : I.A4X, LA1A. Denmark: 7BX.
Various: SAJ, MUU,
GHA, OCDJ.
All on 35 to 45 metres.
Thornton Heath.
K. E. B. Jay (0-2B3131).
(December 18th to 30th.)
Australia ï 3BD, 3X0, 5BG. Philip- •Thornton Heath.

Heald.

Extracts from Readers'
Logs.

pines : IFN, NEQQ.
French IndoChina: FI8QQ. South Africa: A3B, A3E,
A4Z, A6N. Egypt : EGEH. Palestine:
6ZK, 6YX.
Brazil: AABZ (?), SQL
India (?) :X 2BG. U.S.A. :5MI, 5ZAI,
9A10.
9BM1),
9ZA.
Luxembourg :
L 1JW.
Sweden:
SMSS,
SMXT,
SMXU, SMZV.
Telephony: G5GQ,
05X0, G6MP, G60X, G6YU.
Miscellaneous: 11B, FTJ, 1DH, L 6C, SGT,
NSZ3, F10-KZ, EAR1, EAR21, 0031V.
(0-v-0.) On 30 to 50 metres.
W. A. J. Warren.
A 52

(December.)
New Zealand :2AC. 2X.A. 4.4C, 4,AS.
Australia: 20M, 2YI, 3BD, 3BM, 3X0,
3YX.
China : GFUP.
Philippines :
1HR,
NEQQ.
French
Indo-China :
FI8QQ.
South Africa : A4Z.
A6N.
Brazil: lAB. 1AF, SQL U.S.A..: 5ATT,
5YD, 6SST.' NPG, 9BHT, 9XAX. Bermudas : BER.
Miscellaneous : NISM,
RRP, 6LF, GHA. IDO, CHP, SKA,
F T3, 6YX, PE 67K.
(0-v-0.)
M. E. Coaffee.

cuits have interposed electrically between
them an untuned circuit or circuits. One
example of the invention is illustrated as
applied to a four-valve receiver employing
a so-called tuned-aperiodic-tuned system.
In this circuit two choke couplings are
separated by a tuned anode coupling.
The first high-frequency amplifying
valve does not oscillate, because, though
the grid circuit is tuned, the anode circuit
is not. The second valve will not oscillate because the grid circuit L, is un tuned, and the anode circuit t3 C2 is
tuned. The third valve will not oscijlate
because, although the grid circuit L,C2
is tuned, the anode circuit L, is not
tuned. The last valve will not oscillate
because neither the grid nor the anode
circuits are tuned.
The choke coils are preferably wound
with high-resistance wire to improve their
aperiodicity; the wire may be No. 44
gauge platinoid wire, suitably insulated,
and preferably so wound as to avoid self.
capacity effects.

South Normanton, Derbyshire.
(January 7, 8 and 10.)
Great Britain : 6MJ, 2PZ, 5ZA, 6IZ,
2UB. 2PX. 6LA, 2XY, 5TZ, 2RW, 2N111.
(Phoiie) 5KA, 2WJ, 5X0, 2KL, 5DS,
6NF.
Italy: 1GB, 1BE. Belgium: 022,
3R, V2, Bi3, U5. France: 8JN, 8MS,
8RRR, 8FI, 8UT, 8KK, 8VE, 8IL, 8ZE,
8NA, 8KX, 8UF, FL. Holland: OPN,
OME, P9EF, PCUU, OP131, PCLL,
OBX, PKB, OMS, 03IK, OF3, PKX.
Germany: C5, PDX,
2HR.
Spain:
EAR20,' EAR2, EAR1, EAR9, EAR3.
Finland : 1NC.
Sweden : SMXT,
SMUK. Portugal : P 1AE. Morocco:
AIN.
U.S.A.: KDKA,- WIR, WIZ,
ABC, 113,31, 1CH, FW.
Unknown:
4VEU, 9MS, OAR, SASA, 6CTN, NR3A,
CY2, 2IP, 1AF, OCDB, OCDV, 4EU,
1.831, 9ASC. S2CO, NIPZ.
(0-v-1.) 38 to 90 metres.
H. Bishop.
Haslemere.
Great Britain : 2ZF,
2Q1J,
2XY,
2KW, SHA, 5H-X, 5LS, 5LF, 5AX, 508,
5SI, 5YK, 5QT, 6TW, 6VP, 6LB, 6GF,
6LJ,
6YN. 6T31.
Australia : 3X0.
France: 801, BIN, 8VO, 8VX, 8RBP,
8,131S, 8YP, 8HU, 8CAD, 8RIC, 8A0X,
8.IN, 8IP.
8IN,
8RZ, 8EIT,
8SD,
8PRD, TV X.
Germany : KY8,
Holland: OHB,
OWB; OWK,
OBX,
ONAA, PB7.
Spain: EAR8, EAR2.
Italy : 10B, 1AU, 1MD, 1DR., 1CO.
Swe.
den: SMZS.
(0-v-1, Reinartz.) On 35 to 45 metres.
" Listener."
Jersey.
(January 2nd to 8th.)
Great Britain : 2DO, 2GY, 2SZ (telephony) 50W, 517A, 6GG, 6TD, 6YB,
6YS. France: 805. 8CAB, 8DY, STN,
8JZ, 8KS, 8NA, &RR. 8ST. Italy: lAS,
1BD, 1MT, 1RM.
Peru : 6ZK.
Australia :A6NO. Denmark :6YU. Spain :
EAR24,
EAR28.
Argentina:
AA8.
Various :FSRX, GHA (Malta).
A. M. Houston Fergus
(G2ZC and MAG).
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Latest Products of the Manufacturers.
VIS! VOLT

BATTERY

SWITCH.

as glid bias control in a power amplifier,
as well as serving all the purposes of a
multi-contact switch having the advantage that all its contacts are totally
enclosed. A length of braided cable with
15 flexible conductors is supplied for connecting up with the battery.
This
switch, although of simple construction,
is robustly built and possesses a finish of
a higher '
eT
ade than many other wireless
components of moderate price.
0000

It is probably bemuse high tension
batteries arc not always easily accessible
that valves are so often operated with
an incorrect H.T. pi tential.
For instance, it is not unusual for valves to be
changed without paying attention to the
readjustment of the h gh tension battery
plugs.

"K" TUBULAR CONDENSER.
Wates Bros., Ltd., 12-14, Great Queen
Street, Kingsway, London, W.C.2, are
manufacturing a small tubular type fixed
capacity condenser which, in general
outline, presents an attractive appearance
and possesses the merit that by means of
clip mounting it can be easily interchanged
so that various capacity values can be
tested.
The form of mounting is an improvement on the arrangement usually
adopted in the case of interchangeable
high resistances, cheese-headed screws
being inserted in the ends so that reliable
contact is made with the clips, or, alternatively, the condenser may be attached
to the instrument wiring by means of
tags.
The condenser consists of a pair
of copper plates rolled together between
two strip.s of insulating material. Celluloid is used as a protective covering, but
it is somewhat surprising to observe that
the celluloid continues as a roll and forms
the dielectric. Celluloid is well known

Anew switch nesignm for panel mounting, for regulating H.T. battery potential.

In order to bring the control of the
H.T. battery on to the front of the instrument panel so that the potential can
be carefully regulated in conjunction with
other adjustments, the "Visivolt" multicontact switch has recently been introduced.
Designed for panel mounting, the operating levers occupy very little space on the
front of the instrumet t. Fifteen contacts
are provided, as well as an "off " position, the terminals being arranged alternately on each side of the frame, so as to
permit of liberal spacing.
A. pair of
levers move over the contacts to tap off
two potentials, so that a switch of the
type shown in the illustration might be
used with a two-valve receiver consisting of adetector and .1ote magnifier. The
levers are fitted with ball contacts, which
not only produce a particularly smooth
movement, but proviie a snap action so
that the switch, when at rest, is always
making contact and is retained in position.
The contacts are small brass bars
of 14 gauge wire spaced between short
piecas of ¡in. ebonit3 rod. SO that. in no
position are two contacts bridged across,
which is an essential feature of a switch
used for battery coi trol.
Hard spring
brush nantacts maki reliable connecthol
with the levers.
This switch has many applications, such

The

K " lifted capacity condenser.

to be a poor dielectric material, and the
substitution of a mica insulated condenser
wound on a centre core with, perhaps, a
protecting wrapper of celluloid, would be
an improvement on the present form of
construction.
0000

ASHDOWN VARIABLE CONDENSER.
In commenting on any component, particularly a variable condenser, the price
for which it is sold must be borne in mind.
The variable condenser market is a partkularly competitive one, and there is a
tendency, therefore, to offer an inferior

article.
H. E. Ashdown (Birmingham),
Ltd., Perry Barr, Birmingham, are producing a popular priced condenser which
can be relied upon to be a thoroughly
sound job. Aluminium plates with brass
spacing washers are employed, and it is
to be noticed that the fixed plates are
rigidly set up with the moving plates_
accurately centred between them.
A

Ashdown square law variable condenser,
fitted with Bakelite end plates.

threaded spindle is employed, yet not the
slightest play can be detected in the top
bearing.
One-hole fixing is provided,
and reliable contact is made with the
moving plates by means of a coiled pigtail connector. The knob and dial are
separated, the former having abrass bush,
and thus the dial can be rigidly locked at
its correct setting on the spindle.
A good clean finish is obtained by the
adoption of Bakelitc end plates, this being
an improvement on the use of ebonite, as
it will not bend under the strain exerted
by the centre spindle.
The moving
plates are held accurately in position
without the employment of the customary
spring washer.

Catalogues Received.
"Hobbies. Limited." (Dereham, Norfolk.) Pamphlet describing wood polishing
outfits,
which
include Hobbies'
Lightning Polish.
0000
"Herbert Terry and Sims, Ltd." (Redditch.) Illustrated pamphlet dealing with
the "Terry " 4-valve receiver and power
seiplifier.
A
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressel ts the Elitr, "Tie Wireless World," Dirsst House, Tsdor Street, E.C.4, and must be accompanied by the writer's name and address.

"A PROPRIETARY NAME."
Sir,-:—With reference to the word " Leclanche," we have read
with interest your correspondents' letters, and we beg to state
that the name " Leclanche," although it has been used in
many parts of the world in conjunction with wet batteries or
cells, is nevertheless the property of the Leclanche firm, the
inventors and actual makers of this type of cell, whom we
represent in the British Empire.
We might further add that this matter has been brought int.)
the Courts, and it was decided that manufacturers, other than
Leclanche, could only call their articles " Leclanche type " in
the case of wet cells, and we therefore mean to stop the use
of the name "Leclanche" for cells which are not manufactured
by our principals, and thereby not genuine Leclanche.
ALBERT GREGG (General Manager),
IPAULTS, LTD.
RADIO TOULOUSE ON A CRYSTAL.
Sir,—An interesting matter that I have to report is that.
between the hours of twelve midnight and 2 a.m. just before
Christmas, I received Radio Toulouse on an unaided crystal
set (variometer tuned) sufficiently well to hear all the items
and announcements. The aerial consists of a loop of 81/36
(enamelled), but it is screened from the S.E. by a tall building.
.Some local oscillation was going on, but apparently a good
distance away. The signals were about 112, varying to a trifle
less. The aerial is just under 40 feet high.
H. O. CRISP.
Stratford, S.E.15. •
—
WIRELESS IN THE TERRITORIAL ARMY.
Sir,—I am endeavouring to raise recruits to complete the
establishment of a Royal Corp of Signals Unit, Territorial
Army.
How many readers would like to enlist in the Territorial
Army Signals for wireless duties? The obligations are few,
the expense nil. The recruit combines excellent training with
his hobby. There are 40 and 120 " watters " to operate, and
the greater the number of recruits the larger the schemes we
can arrange. A two weeks' camp with wireless is both interesting and healthy. For those who are inclined there are other
duties in the unit employing all means of signal communication. Technical knowledge is not essential on enlistment.
The headquarters of the unit is at Putney Bridge, and here
we have splendid socials and dances. If any readers would
care to write to me I will gladly forward information.
27, Copthall Gardens,
(Lieut.) W. H. LLOYD.
Twickenham, Middlesex.
CURIOUS LIGHTNING EFFECT.
Sir,—We hear at times, though at rare intervals, of an aerial
being struck by lightning causing not unfrequently serions
damage.
The interesting article of "John Citizen !' recently
published in the Wirr/eR.1 World and Radio Re view describes
a typical case of the vagaries of the current of a lightning dis A 54

charge when.seeking its path.
The follow in'', description of an
accident to a wireless instrument due to lightning is of quite
another order.
The early morning of October 13th, 1925, had been very
stormy, and a storm was passing to the north of the observatry, much nearer than usual. Suddenly a flash of lightning
occurred, followed almost immediately by a heavy crash of
thunder.
With the flash I heard a faint but distinct metallic
click.
It was immediately evident that the aerial just oser our
heads had not been struck.
Everything seemed in order;
no wires fused, nor other damage visible.
I had tlie impression, however, that there was a faint odour of burnt rubber or
varnish in the air, but could not trace its source at the moment.
The receiver has separate primary and secondary circuits
loosely coupled and variable. At the time of the accident this
instrument was disconnected both from aerial and earth, with
its leads leaning against, the wall a few inches from the aerial
and earth lead-in terminals.
A 6-volt accumulator was attached. and consequently the negative lead-ill contact with all
eight filaments.
A careful inspection of the instruments showed that the
filaments of all four receiving valves on this set had completely fused. Examination of the burnt-out valves revealed
that the globe of each valve contained very minute particles
of glass, detached more probably from the seal-in pinch than
from the walls of the valve, as the vacuum was still good.
The fused filaments had been projected upon the plates and
grids in the form of minute spheres, and were completely
welded to these parts.
When detached (under a dissecting
microscope) they either broke, leaving a portion still adhering,'
or tore away with them a part of the metal to which they
were welded.
The primary winding of the telephone transformer had also
been burnt out.
The aerial had not beets struck bv the lightning, and I think
that we may conjecture that the damage done was caused by
some strange effect of the return shock.
I easily discovered the spot where the lightning struck the
earth, as a secretary of the observatory had had the good luck
to see the discharge.
The exact distance from the wireless
room was 671 yards.
Two small conical holes about five yards
apart, were found, with their surfaces calcined.
The shock
must have been fairly severe, as a farm labourer who was
ploughing with a yoke of oxen in the same field a few dozens
if yards from the spot was overthrown, together with the two
beasts. but received no injury.
I have not been able to find a plausible cause to account for
this peculiar accident.
I am inclined te think that the cause should be sought for
in a condenser dischdrge of some sort, the negative lead of the
motor side of the converter of the transmittcr, perhaps, forming the direct link from earth to a series of condense rs ,which
finally discharging with a spark cleated a strong oscillating
field.
G. H. J. HORAN,
Observe' toire de Ksara, Sand-Nei. Beyrout, Syria.
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'The Wireless ‘Norlcil
Information Department

Conducts aff-ze Service
of Replies to Readers'
Queries.
Improving the Selectivity of a Single
Valve Receiver.
1 have in use a single-ralre receiver of
fairly conventional design, but wieh
to improve the selec ,erity of same. I
have tried using loo.o roupling of the
conventional tjjpe, and although this
armngement has gi-r-n high selectivity
I find that iieure•eing for distant
stations 1
.
8 a matter .1 great difficulty,
owing to the neee,Oty of operating
four tuning adjustments, namely, the
tuning condensers of aerial and
errondary coils and the adjustment
of the c;mpling of ïeeietion and aerid
coils, and and Writ'ng to ask. if you
can suggest any 7110e suitable method
of ohtaining gd 7leetieity other than the
use of an H.F. stag-.
As you suggest, it is by no means a
simple matter to "se; rch " for distant
stations when employing a receiver of
this type. There is. however, no need to
use a tuned aerial circuit. and if you will
adopt a so-called aperiodic aerial circuit
you can dispense both with the variable
condenser tuning the aerial coil and also.
the variable coupling bet ween aerial and
secondary coils. Our suggestion is that
you adopt the circuit given in Fig. 1.
where the "untuned " aerial coil is in
fixed relationship with the secondary coil.
select ivity being obtained by cutting

uestions should be concisely worded, and headed "Informaiion Department." Each separate
question must be accompanied by a stamped addressed envelope for postal reply.
coil.
We suggest that on the B.B.C.
wavelengths you employ a coil having
about 15 to 18 turns, such as a Gambrell
"A2," whilst the secondary coil will require to be a No. 50 coil .
or a Gambrel'
"B." It will be found that the value of
reaction coil required will be less than that
required when a direct-coupled aerial circuit is used. On the Daventry wavelength
the aerial coil may be a No. 100 coil, the
secondary being No 250, whilst a No. 100
coil should suffice for reaction. It is not
generally recommended that an "un tuned " aerial circuit be used when operating on 1,600 metres, and many readers
using a circuit of this type arrange to
plug-in a No. 150 coil in the aerial socket.
and connect an external tuning condenser
across the aerial and earth terminals when
receiving on the Daventry wavelength.
This is, however, quite unnecessary, since
if a tuned aerial circuit is desired the
use of a No. 200 aerial roil (not No. 150)
in the eu-cuit given in Fig. 1 will effectively tune the aerial circuit to Daventry's
wavelength, no tuning condenser being
required.
This is explainable owing to
the broadness of tuning of the high.
powered station's transmission, and in
actual practice will be found to function
very well indeed.

Fig.

/ hare constructed a single-ialre receiver
following the circuit diagram giren in
Fig. 1, page 759, of your November
25th issue, and have obtained most
excellent reeults on distant stations,
but now wish to experiment with a
ste.ge
11.F. in front of lids detector, and ehould be glad of suggestions
-38 to the most suitable form of H.P.
Colliding to use.
H.K.S.

1.—

down the number of turns in the aerial
coil. We suggest that you obtain a fixed
coil mounting and place it in such a position that the aerial cail is in juxtaposition and parallel to the existing aerial
coil, which will then become the secondary

2 —Choke-coupled H.F. amplification

0000

An Efficient Two-Valve Receiver.

Single-valve
receiver
with
"aperiodic" coupling to aerial circuit.

being not heard when the H.F. stage is
added.
The reason for this is that an
extra tuning control is brought into the
receiver, and unless you are possessed of
more than ordinary skill the operation of
this receiver with this extra tuning control may prevent a very large percentage
of efficiency 'wing obtained from the

The single-valve circuit to which you
refer will, if carefully constructed and
operated, bring in a large number of distant stations owing to the delicate and
smooth control which it gives over reaction. Now, if a stage of conventional
H.F. coupling, such as tuned anode or
tuned transformer, is added to it, there
is a stray possibility that it may be found
that the. range of the receiver is in no
way increased, and may, in fact, be apparently diminished, distant stations which
were. tuned in faintly on the single valve

arrangement.
By far the most suitable
form of H.F. amplification to use is that
shown in Fig. 2.
You will notice that
you will require an additional H.F.
choke. In the case of both these chokes
it is imperative that an instrument of
high efficiency be used which is suitable
for wavelengths varying from 250 to 4,000
metres and need not be interchangeable,
and you are advised to read again our
remarks concerning this which were given
on page 759 of the November 25th issue.
The two chokes must not be mounted
side by side, but should be placed at right
angles.to each other, and, more important
still, great care should be taken in disposing the other components so that no
accidental capacity whatever exists across
either of these chokes, or the efficiency of
the receiver will be destroyed.
Such a
fault could occur, for instance, in mounting the H.T. battery inside the cabinet
in close proximity to the tuning coils or
chokes or to the wiring associated with
the valves, and care should be taken to
avoid this.
A
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Properly constructed and handled, a
receiver of this type should be capable of
really long-distance results even in the
hands of quite unskilled people.
0000

Reading a Valve Curve.
/t is frequently stated in various technical journals that the purchase of
a grid bias battery will double the
life obtainable front an H.T. battery.
I shall be glad if you will
explain exactly how this is brought
about, and also explain the reason
why distortion can be reduced by
raising the value of the H.T. employed on the anode of the final
valve.
S. G. It.

,

In order to explain these points
it
will be necessary for you to refer to Fig.
3, which represents graphically the anode
current obtainable from a D.E.5 type
valve when various values of H.T. and
grid bias are used. The curve shown in
dotted lines represents the grid current
obtainable at different grid potentials.
The curve shows us that if we apply no
bias to the grid and 60 volts H.T. we
shall obtain a steady plate current of
6.5 milliamps.
Now , assume that the
receiver is tuned io a strong local
signal which gives us a grid swing of,
say, 8 volts, which means that the
normal grid voltage varies from a 4volt positive to 4-volt negative value.
Under these circumstances the curve shows
us that the plate current will undergo a sympathetic variation of from about
2.75 milliamp. minimum to
a high
maximum value, which is not shówn in
the curve, the mean value remaining at
6.5 milliamps. But the fact of the grid
having a 4-volt positive potential will
also have another effect, namely, that of
causing a grid current of several microamps. to flow, which will cause considerable distortion.
Now, if we apply a
permanent steady negative voltage of
2 volts to the grid by means of a small
dry cell, we shall, in the first place, reduce the steady plate current to 4.6
milliamps., which will mean that the
drain on the H.T. battery is not so great.
A voltage swing of eight on the grid as
before will, however, still permit of grid
current flowing and causing distortion at
the positive swing, whilst the negative
swing will carry our operating point well
round the lower bend of the curve, thus
causing distortion due to rectification of
the low-frequency impulses.
If, however, we increase our plate current to
120 volts, still keeping our grid bias at
2 volts, we shall obtain a steady plate
current of 10 milliamps., and our 8-volt
grid swing will still permit grid current
to flow during the positive half-cycle,
but we shall have eliminated the -rectification at the other end of the curve.
Now if, still keeping our anode voltage
at 120, we increase our negative grid
voltage to 44, we shall greatly lengthen
the life of our H.T. battery by reducing
the steady plate current to 7.5 milliamps.,
and at the same time a grid swing of
8 volts will neither carry the operating point down to the bottom bend,
A 56
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BOOKS ON
THE WIRELESS VALVE
Issued in conjunct:on with

Tite IV ireless World."

" WIRELESS TELEPHONY," by R. D.
BANGAY. Price 2/6 net. By Post, 2;9.
" THE OSCILLATION VALVE—THE
ELEMENTARY PRINCIPLES OF ITS
APPLICATION TO WIRELESS TELEGRAPHY," by R. D. BANGA Y. Price
net.
By Post, 6/3.
*. WIRELESS
VALVE
RECEIVERS
AND CIRCUITS IN PRINCIPLE AND
PRACTICE," by R. D. BANGAY and N.
ASH BRI DOE, B.Sc. Price 2/6 net. By Post, 2/1o.
" THE THERMIONIC VALVE AND ITS
DEVELOPMENT IN RADIO TELEGRAPHY AND TELEPHONY," by Dr.
J. A.FLEMING. Erice 13,- net. By Post, 15/9.
" CONTINUOUS
WAVE
WIRELESS
TELEGRAPHY." Part j, by W. H. Ecci 1,,
L'.Sc.
Price 25/- net. By Post, 25;9.
Obtainable by post (remittance with order) from

ILIFFE

&

SONS

LIMITED

Dorset House, Tudor -St., London, E.0 4
or or Booksellers and 13ookstalls

nor will it carry it past the zero grid
volts line, where grid current commences
to flow, and so all distortion due to valve
overloading is eliminated. Actually, our
valve will handle a grid swing of 9 volts.
If a grid swing of 10 to 11 volts occurs,
however, owing to the proximity of a
broadcasting station or to the interposition of an additional stage of L.F.
before the final stage, we shall once more
suffer from overload distortion, and,
under these circumstances, we can raise
our anode voltage to a few volts in excess of 120, the grid voltage being raised
proportionally, and thus be able to accommodate this grid swing.
Any further
raising of the anode voltage, however,
will have no effect in giving us a long
straight working portion of curve, and
will ruin the valve.
If, therefore, we
2

10

0
GRID VOLTS

Fig. 3.—Anode and grid current curves
for a DES vat ,.
e.

1926.

require a very great volume, we must
employ a valve -such as the D.E.5A.,
which, at an anode voltage of 120 volts,
will give us a longer straight line portion of curve to work on and will thus
handle a far greater grid swing, the
figures actually being 20 volts grid swing
at 120 volts H.T., and, of course, 10
volts negative grid bias.
Many people
fall into the error of using . too great a
value of grid bias in proportion to the
H.T. voltage they are using. This will
cause distortion equally as bad as that
caused by employing too little. Suppose,
for instance, when handling a grid -voltage swing of 8 volts with an anode voltage of 120, we biased our grid 7 volts
negative? It will at once be seen that
each negative half-cycle will cause the
valve to rectify at the bottom bend of
the curve, and produce considerable distortion.
Similarly, if, when using an
H.T. voltage of 60 with the correct grid
bias of 2 volts, valve overloading occurs,
it will be quite useless to increase the
value of grid bias, and, in fact, it is
better from the point of view of intelligibility of speech (although not from the
point of view of the life of the H.T.
battery) to reduce it, since "grid current" distortion is considerably less
objectionable in practice than is "rectification " distortion.
" Bottons bend "
rectification in an L.F. amplifying valve
can always be detected by placing a
milliammeter in the plate circuit if, indeed, the ear of the listener has not
already detected it.
A moment's cont
sideration will reveal that if rectification
occurs at the bottom bend of the curve,
the value of the mean anode current will
fall, and, since the milliammeter indicates
the mean anode current, the needle of
the instrument will give a " kick " when
the rectification commences.
0000

Charging Accumulators with Wirewound Resistances,
When charging accumulators front D.C.
mains, is it absolutely necessary to
make use of lamp resistances?
I
wish to charge my 4-volt 30 ampere
hour accumulator from my mains,
which are 240 volts D.C., and desire
to use resistances in place of lamps,
if possible.
A.T.O.
It is by no means necessary to make
use of lamps, and suitable resistances
may well be used.
Since the charging
rate of your accumulator will be about
three amperes, we shall obviously need
a resistance of 80 ohms in order to
restrict
the current to this
value.
Standard resistances of this value may be
obtained from various manufacturers,
care being taken when ordering that the
resistances are suitably wound for carrying a continuous current of this value.
Alternatively, resistance wire such as
"Eureka" could be wound on suitable
formers. The gauge and length of such
wire necessary in order to produce such
a resistance, and at the same time to
safely carry a current of 3 amps., would
be approximately 120 yards of No. 20
gauge.
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America's foremost valve made in Britain's newest
factory with British bases for British sets and
'sockets.

eecorrectfflidleaeravalve
makes all the difference to
the results obtained from
your receiver.
Consider
the Watmel Variable Grid
Leak.
Not only dots it
allow you to apply the
exactly correct grid leak
value to your detector
valve, but by virtue
of its ingenious construction
ensures that value
being
main taine d.
Anti
then the Watmel

Fixed Condensers — built
in adifferent way to eliminate edge losses, no wax
is used in their construction. Mica sheets securely
clamped betweentheplates
render it impossible for
the capacity to vary. One
hole fixing is provided.
And now they are sold
at reduced prices
—made possible
by our greatly
increased
production.

--izncifthehestpossihlecondenser
Grid Leak
(Black Knob)
*5 to 5 megoluns

THE

'00005 vi *viz
2/. reduced
from d
0025 to •oofi
2:a reduced
(tom 3/6
Size •oo6 is the
ideal
condenser
for choke and re-

2/6

Anode

Ambiance

(Red KnolA
5o,000 to 100,0041
ohms

3/6

CLAIMINI

!DULL Emin-r
T-ErE-;? VALVE
ARE

BRIM-1131M

WIRELESS
CO.,
LTD si stance coup ling
" 276 reduced
to 50,000
332a, Caswell Road, London, E.C.1.
Iront 3 ohms
Telephone: 7990 Cleikeawell.
Combined Variable
and Leak and Con(Green Knob)
Lancashire and Cheekier Reprereranitee
Mr. J. II denser (new model)
3/6
Levee, 23, llo-tley Street, Ler ,er..lietIme, JInneh.,ter:
3,6

T has been brought to the notice of
Cleartron Radio Ltd. that persistent
rumours are being circulated to the
effect that their valves are assembled
in Birmingham from components made
in the United States and imported to
this Country. Cleartron Radio Ltd. wish
it to be clearly understood that such statements are entirely without foundation
and this Company have every intention
of taking whatever steps may be
necessary to protect their interests.

zo,ocio

HALLADAY'S

VERNIER

(

DIAL

0

•\.

Cleartron Radio Limited is a British
Company, fostered in British interests by
British capital. The Cleartron valve is,
and always has been, built cif British
material by British labour in the
Birmingham factory.
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s
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PRICE
6

CLEAR TI -IRON'
RADII° LIIIMIIITED

EACH.
Postage &Packing
&I ex:r.a.

1, CHARING CROSS, LONDON,

FOR SUPER PRECISION TUNINC

-se

AND BIRMINGHAM

WITHOUT HAND CAPACITY.

Regent 2231 2.

In vernier position quite aconsiderable movement os the handle produces such a minute
rotation of the Dial that it would be difficult to see
that any had actually taken place. unless the vernier
cale was provided. Coarse tuning is about sin times
firer than direct turning, and yet when necessary the
Elm. occupied in covering the whole 180' Is only slightly
.onge.. Will fit any standard condenser :Please )(WHY
whether plain or screwed spindle.
To be obtained from the
se ual m snufacturers :

HALLADAY'S
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Cleartron, Westrand, London.
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THE NUMBER and importance of the
books published in conjunction with "The
Wireless World " have led to the compilation of a booklet, entitled, " A Guide
to Wireless Literature." Upon request,
a copy will be sent to you FREE.

RELIABLE books which trace the progress
and explain the mysteries of wireless are
indispensable to every enthusiastic amateur
who wishes to get the greatest pleasure
from his hobby and the best results from
his set. All volumes published by " The Wireless World "
are in the highest degree accurate and dependable. They
are written by men of wide experience and long acquaintance
with the fundamental problems of the science of wireless.
EVERY wireless worker is catered for. There are books for
the beginner, the home-constructor, the advanced amateur,
and the wireless engineer. One or two of these volumes will
undoubtedly be of special interest to you. They may be
obtained from leading booksellers or direct from the
publishers. Write for your copy of " A Guide to Wireless
Literature " to-day, and make your choice.
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LOTUS

The Varley Constant

BUOYANCY

Wire Wound Anode Resistance.

VALVE HOLDER

Whether there is moisture in the air or not, the
Varley is always constant.
That bare wire winding and silk separati.m.
coupled with the Varley method of impregnation,
makes all the difference.
The utmost care in
design, the application of years .4 experience as
the most expert coil winders in this country, are
worth the little more.
Resistance capacity is the real form of coupling.
but it is ruined if the iitiq is not constant.

PATENTS
PENDING

SEE THAT YOU HAVE A VARLEY
for Silence, Perfect Tone and Efficiency.
c..niplete with Clips and 1.,-•
Without Clips and base
..

..
••

••

60,000, 80,000 and 100,000
Write for Leaflet.

7 6
6 .
-

Constant always
The

Vase-lay Magnet Ccb.,
Wocolvviioh, S.E.18.
Telephones: Woolwich be. 589.

k
k

A Wonderful
Improvement (
I

Valve
Sockets and

WORKS,

Broadgreen Road, Liverpool.

"Energo" Tuning Coils.
Ebonite Shielded.
Specially designed lowcapacity colts, they ad d
selectivity
and distance
In any receiver.
Prirso,
50 3/9
25 3/9
115 4!.
50 4/3
100
75 4/6
58

2 6 each.

Send for
products.

NEW

"Energo "H.P. Transformers
ound with silk-eovered wire.
most attractive and ernof its kind.
vient
Las shunted
component
with '0002 Condenser across primary.
Warehooth
Price.
in Metres.
150— 450
1.0
..1
;
250— 700
4!-

150 83
200 713
250 7/6
300 8.
500
400 8/6
9,-

a
4

5
6

450-1200
900-2000
1600-3000
2000-5000

PRODUCTS,
LIMITED
1 St James's
Street, E•C.1

VA LV E -HOLDE RS.

Tdcgrann:
"1. ,,,,otrad, Smith, London."
I‘!, pho m : Clerkenweli 736o.

Distributors—CHRISTIE & HODGSON Ltd., 246, West St., Sheffield.
V. It. PLEASANCE, 56, Fugate, Sheffield.

If ir cis,

maiiimmel

II 0, hl - ,i,,

4
,
3
ell
4.9

"Energo " Battery Switch.
For perfect tottery control—
If .T. or CT.
Just screw
it on your I..T. or II.T.
terminal. 1E.
illustrated list of our many
Of all dealers. If you cannot
obtain send direct.

AIR.
SPACED

JAMES CHRISTIE & SONS Ltd., Sheffield.
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>

lo , "

the "Orphean" givcs remarkably d.stortionless
reproduction throughout the complete range of
audible frequencies. Combining purity of tone
soith reliability and extreme mechanical strength
it should be in every experimenter's and music
lover's cm-cher. That it is used by a number
of leading receiver manufacturers is additional
proof of its superiority.
Ratio 1-3, 19/6.
Ratio 1-3, 21/-.
Other
Ratios. 21,'Open Type, 1S,'-
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Base- Board
Mounting

process,
making a
definite and
permanent
connection.

I

f

MODEL ..D"

Springs are
locked together by a
mechanical

à
ritffeejA.
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The greatest Zo.sei in a Valve Set
take place between the valve legs
of the ordinary valve-holder due to
Capacity and Voltage Leakage, and
result in instability.
The AERMONIC' Valve-Holder
abolishes these troubles entirely.
A boon where Radio Frequency
Currents are dealt with—as in á
Neutrodyne ILK Amplifier, Superheterodyne Detector and Oscillator,
and fit any L.P. Amplifier.
Moulded from best possible materials
f
,a Strength.
flea Resisting. and
I y'ectric Properties'.

Obtainable from all reliable Radio
Dealers.

¡

1
1
I
I
1,
1

The s
A Shrouded
.Orphean."
L.P. Transformer of unique design,

t

LOTUS
VERNIER
COIL HOLDER

GARNETI,
WHITELEY & CO., LTD.,

V

7

is scientifically designed
and made by
the
manufacturers
of
the

.1.1;e1

è
1‘:1
1

The LOTUS
VALVE HOLDER

LOTUS

"e
4

1
I
1

The delicacy of your Valve filaments are subject to microphonic
elements from numerous sources.
The
LOTUS
Buoyancy
Valve
Holder has been spec-illly designed
and constructed to ceunteract and
dissipate these disturbances and
will, by its original and unique
spring construction, absorb any
shock, protect your valves, and
eliminate all microphonic noises.

Nickel
Plated.

Fit "Energo " and bring in
f those stations hitherto beyond
the capabilities of your receiver.
Whatever the circuit, you can
rely upon "Energo" to g
et
i the best from it.

0

£m'

Bakelite
Mouldings.
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Silver
Springs
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Phosphor
Bronze
Valve
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THE

WIRELESS
DIARY
1926
Compiled by the Editorial Staff of
"The Wireless World."

a
r
t)ez eette.s,"
n

(
`The Wi rel essWor id
PRICES :Cloth Edition, i/-. postage
s?,d. extra. Leather Case, with pockets,
pencil and season ticket window, 2!6,
postage 2d. extra.

Contains over 75 pages of indispensable information 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 Onevalve, Two-valve and Three-valve Circuits.
Neutrodyne and Supersonic Heterodyne Receivers. In addition—a convenient and wellprinted diary giving one week at an opening.
Obtainable al all Booksellers and Railway Tiookstalls.

Published jointly by

"The Wireless World,"

.
Dorset House, Tudor St., London, E.C.4., and eltrfeeettEi&e

The EZI-WIRING Series

"The Joy of the Genuine
Experimenter"—
PRICE 3/6 NET
per volume.
By Post
3110
each.
.411ww.
THE RADIO
EXPE RI MFNTE RS

THE RADIO

FXPERIMENTEKS

HANDBOOK

will be appreciated by all amateurs who are
anxious to make trouble-free sets this winter.
Each volume gives complete working instructions, detailed measurements and explanations
of the components necessary for building highly
efficient sets at moderate cost. A four-colour
wiring diagram enables you to build the set
without any possibility of incorrect wiring.

is to be found in designing and building a set
to his own particular
requirements.
The Radio Experimenter's Handbook,'
in
two volumes, by
Philip R.
Coursey,
B.Sc., furnishes all the
information necessary.
They explain 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.
Part One deals with the
general principles underlying
the design of radio receiving
equipment.
Part Two is devoted to data
and actual quantitative design.
Obtainable rom the Publishers
"The Wireless IVorld."

•

Z<WP EZI-WIRLVG

serift.

POCOCK

A THREE VALVE

PORTABLE
RECE 1VER
Containing
COMPLETE INSTRLIGTONS
te WORKING DRAWINGS

No. ,.
A Three-Valve
Portable
Receiver
By Hugh S. Pocock.
No. 2.
A Three-Valve
Receiver
By F. H. Haynes.
No. 3.
A Two—Valve & Crystal
Reflex Receiver
By IV. Jantes.
No. 4.
A Four-Valve
Combination Set
By IV. James.

PRICE 2/— NET
each volume.
By Post 22 each.
Obtainable from the publishers
of "The Wireless World,"
¡LIPPE & SONS LTD.,
Dorset House, Tudor Street,
LONDON, E.C.4.

W.W.5

ILIFFE & SONS LTD., Dorset House, Tudor Street, London, F..C.4

a6o

4—0010tir Wiring Diagram.

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention.
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PANELS.

Mahogany
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three
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3,6 lb.

Black engraved wavy
Post
design 3,9 I
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1 free
Black
plais
highly polished

1- lb.

These poli..hed surfices
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card
and
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"Tone -that's the first essential
in aLoud Speaker. Hear the
"Hearthside demonstrated at
your Dealer's—then you will
know what the new cast-in
diaphragm and non-resonant
horn means to reproduction.
Send post card for new catalogue.

TROLITE the new panel fo.

to give the
insulation.

WORLD

are

ALL
COOD
DEALERS

.35/-

ESIONS711ATEI
SEE IT- TODAY

General Radio Co. Ltd., 235, Regent St., W.1.

illustrated

WIRELESS, 95 - 101,
Road,
London,
N.7.

001-011111-

The most selective Radio Set will never be complete
and up-to -dite without the latest O'KEEFFE Coil

ins.esseil
UNIFORMITY

Burnt-Out

if you use a

"CAN'TCROSS "
CONNECTOR

:
OF

SIZE

(Patent applir ,1Pr.)

Iirrespective of Wavelen 441
Smallness ami neatness na k.lug them ideal for inserting
inside Cabinets (they onlV
measure 21 •r.
Wi:ig it is
01.111irs.)
If you Cannot obtain your rewirmients
teem yOur meal SUPPiiirS, nk t era to
write direct to the Sole Concessi .naire

VAN DAIVI
Caxton

WESTMINSTER, LONDON, 3.W.1

1111,

No More
Valves 1

BECAUSE Iher combine all
elitims made ',jot her Makers
of Repute and in add tion
hace the following impot taut
and most essential advantages which no other Coil i,

A.

2I

*OM E Ammar

Tested to 2,000 Volts.
own ineasteements
finishes.

SERVICE
QUALITY
PRICE

WIRELESS

Consists of a plug element for tittlnZ
to panel to replace the usual H.T. 8.
L.T. Terminals.
The socket element
corresponds to the pine element, and
6 ',ranged to receive the necessary
leade from the respective batteries.

SHORT CIRCUITS IMPOSSIBLE.
ACTS AS A DISCONNECTING SWITCH.
EASILY FITTED TO ANY SET.

Adaptable ta all eirenits.

The
Smallest Coil wills
the Greatest Elliritmea

Example wired a f..IInas: 1.11. T.1.
2. H.T.2.
J. II.T.3.
4. H.T. —
5. L.T. + 6. L.T. —

3Terminal 51-each 5Terminal 6'. each
7 Terminal 71- each

Post Free on receipt of Postal Order and Dealer's name front-

6)

J. 8c W. BARTON, 22a,

virgin's st., SOUTH PORT

es
"GRIPI'll
ÉSHELL"
Registered design No. 716927.

PANELS

A device for simplifying Aerial Erection
These brackets are made from I' best quality
Wrought Iron painted with weather-proof enamel.

GUARANTEED GENUINE EBONITE

SO U LCOATES,

PRICES

Combined

comer bracket, insulator &
6' Hold-off bracket

Perfect insulation. Ilsist upon PARAGON Panels properly
cartoned and sealed.
Also our special box of Ebonite strips
of various sizes. Ask your dealer, but if any difficulty in
obtaining supplies, write direct, giving dealer's name, to
THE PARAGON RUBBER MANUFACTURING CO. LD.,

ti12'

••

Manufactured by

I' KLE

PARTRIDGE

HULL.

217a,

ssr\

Road,

36

ELECTRICAL
ENGINEERS,

LEICESTER.

Tele1 ,1P ,s,e

The BEST

BOOKS

The range of books published from the offices of
"The Wireless World "covers every conceivable phase
of wireless. Below are given a few selected titles. A
complete list will be sent on request.
"The Thermion.c Valve and Its Development in Radio Telegraphy and Telephony": by J. A. FLEIIING, M.A., D.Sc.,
F.R.S. Price 15/- net. By Post 1,5.9.
"Continuous Wave Wireless Telegraphy—Part I":
ECCLES, DSC., ARCS., Itt.I.E.E.
Price 25 - net.
By
”Direction and Position Finding in Wireless":
B.Eng., A.M.I.E.E.
¡'rice
net. uy Post 9 s.

by

by W. H.
Post 259.

R.

KEES,

on

WIRELESS

"Thermionic Tubes in Radio-Telegraphy and Telephony": by
01IN ScoTT-TAGGAKT, F.lust.P., A.M.1.1:..E.
Price 15 - net.

By

Post 15/9.

"Wireless Valve Transmitters ":
By Post 9,9.

by W.

JAMES.

Price

n' -

net.

"Calculation and Measurement of Inductance and Capacity":
by W. H. NOTTAGF, li.SC.
Price 7;6 net.
By Post S.
,
- Wireless

Tel

M.1.E.E.

by and Telephony":

Price 9.- net.

H.

M.

DOWSETT,

By Bust 9'6.

"Telephony without Wires":
Price 15 .'- net.

by

by
liy Post 15 6.

R. A. COURSES', B.Sc., P.Inst.P.

Obtainable from all bookseller; or direct front the publishers:
ILIFFE

&

SONS

LTD.,

Dorset

House,

Tudor

Street,

London,

E.C.4.

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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MISCELLANEOUS ADVERTISEMENTS.
NOTICES.
THE CHARGE FOR ADVERTISEMENTS in these
columns is :
12 words or less, 3/- and 3d. for every
additional word, e.g., 18 words, 4/8 ; 24 words, 8/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% ; 28 consecutive, 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,
Navigation Street, Birmingham ; 199, Deansgate, Manchester.
Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.
Postal Orders and Cheques sent in payment for advertisements should be made
payable to ILIF'FE
& SONS Ltd., and crossed
Treasury
Notes,
being untraceable if lost in transit, should not be sent as
remittances.

REPAIRS.

For Sale.—Contd.

400

EADPHONE Repairs. — Rewound, re
miles loud-speaker range on the
magnetised, and adjusted, lowest prices
Miracle 2-valve set.
725. 6d. plus
Delivery 3
royalties. List free.—World's Wireless Stores, quoted on receipt of telephones.
Wallington.
(oo68) days.—The Varley Magnet Co., London,
S.E.18.
(0007)
Q AVE ros, to ris. in the £ by buying direct
1-) from us.
All goods guaranteed.
Car- TRANSFORMER Repairs. — Rewound to
riage paid. Guinea headphones ros.; 6o-volt I original efficiency and guaranteed 12
H.T. batteries, 6s. ;flashlarnp batteries, 255. months 4s., post free. Phones 3$. 6d. Trade
per loo;
H.1'. battery containers, 63-volt, supplied.—Transform, 7oa, Longley Road,
(0011;
3s. 6d. ;best condensers, 6s. ;best quality L.F. Tooting.
transformers, 8s. 6d.; latest push-pull transformers, I2S. 6d., worth double, guaranteed
TUITION.
no distortion whatever; 3-valve set, unit
AST
London
College
(University
oi
system, £6; valves, 3.8-4 volts, det., amp. and
London), Mile End Road, EA.—A coursr
power, 3$. ; I.8-2 volt, e .
; D.E., 3.8-4,
of six lectures on " Wireless Direction Find.
55. 6d.; power, D.E., 3.8-4, 6s, 6d.; louding " will be delivered by Dr. R. L. Smitt
speakers, 22S. 6d., 37s. 6d.; our famous model,
Rose, of the National Physical Laboratory, or
28in. high, 141in. horn, Gos., equal to any
Mondays, at 6 p.m., beginning on February
costing £7 7s.
Cash willingly refunded if
Fees ros. 6d.
(1784
not approved.
We are direct importers. 1926.
Dealers and set makers supplied.—Radio ImWANTED.
port Co., 280, Sheffield Road, Chesterfield.
All letters relating to advertisements should quote the
(1426)
number which is printed at the end of each advertisement,
ANTED.Western Electric 7-valve Set.and the date of the issue in which it appeared.
"[TONE Loud-speaker, brand new • £5.—
Box 6552, W IRELESS W ORLD Oirlee:
The proprietors are not responsible for clerical or printers' -11 Hampton,
Woodland Road, Heywood,
(1783
errors, although every care is taken to avoid mistakes.
Lancs.
(1782)
AND Generators by Marconi Co., new, 6o

E

W

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 coo, cjo "The Wireless World." Only the
number will appear in the advertisement. All replies
should be addressed No. 000, cío "The Wireless World,"
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post except in registered envelopes;
in all such cases the use of the Deposit System is recommended,
and the envelope should be clearly mashed "Deposit
Department."
DEPOSIT SYSTEM.
Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. 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
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 subject to there being no
different arrangement 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 Lux, adeposit fee of x/- is charged ;on
transactions over £10 and under £5o, the fee is s/O; over
(
so, 5/..
deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, .nd cheques and
money orders should be made payable to Ilifte & Sons
Limited.

All

tttie SALE

OF HOME-CONSTRUCTED IINLICENSIel)
APPARATUS.
A New Service to our Readers.
We have made an arrangement with the Patentees
whereby readers who wish to dispose of ahome-constructed
receiver not licensed under the patents made use of, cas
do so by means of the Deposit System referred to above.
The person desiring to sell, in sending us particulars for
hi advertisement, will in every case make use of a Bos
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 52/6 per valve holder.
If the purchaser is satisfied 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.

n

' FOR SALE.

ITAL'VES. — " Triotron "
dull-emitters,
2v./.2, 5s. 9d.; 3v./.06,•6s. 6'd., post paid.
—Pickering, Rose Grove, Manchester.

1ST EWTON'S

II volt, 30 M.A.:
Bethune Road, N.W.ro.
2475.

o

Rotary Transformer, input
11 ro-volt, output 600 volts, £10; Weston's
voltmeter, o-20, £1; ammeter, 0-12, £1;
rnilliammeter, o-5o, 30s. ;hot-wire ammeters,
.5 and 1.5, 7s. 6d. each, or offers.
All excellent condition.
Approval deposit.—Capt.
Sketch,
Castellar,
Church
Road,
Farnborough.
(1793)
ENERATOR, 'Soo-r,000 v., D.C. motor,
‘-.1 etc., 220-240 V. for same, 6in. Medico
spark coil and accessories.
All as new.—
Radio, 36, Stanley Road, Hounslow.
(1792)

15s.—Rosemount
'Phone :1Villesdel
(1785

BUSINESSES & PROPERTY FOI
SALE, TO BE LET, OR WANTED

invites offers for the sale e
THEthe subscriber
well-established Business of Wholesal

Merchant in Wireless and Electrical Acce(
sones and Insulating Materials of all kind
carried on by J. Corston Sinclair & Co., 47
Waterloo Street, Glasgow, and at 127, Ros
Street Lane, Edinburgh, and 36, Warin;
Street, Belfast.
The stock, per inventory an
valuation, amounts to £1,386 125. sd.
Th
book debts amount to £2,280, and may b
1TALVES,
Dull
Emitters.
Money-back
taken over or excluded from the sale.
Alter
V guarantee. 4s. 6d., post free. H.T. batnative offers are invited for the stock wit
teries, 6o v., 6s. 3.3.—Address :" J. D." 6o,
the right to acquire the lists of customer
Brondesbury Road, Kilburn, N.W.6.
(1790)
(approximately 800) and goodwill of the busi
ness.
Full particulars may be had from th
subscriber, with whom offers should be lodge
EXCHANGE.
forthwith.—J. Allison, Junior, C.A., 219, St
URNT-OUT Valves Exchanged for New
Vincent Street, Glasgow.
(147 1
per return.
Charges moderate;—Bracey,
Factory Square, Streatham, S.W.16.
(1781) Q.110P, Arcade, ros. weekly.—Squibbs, Ltd.
kJ Bridgwater.
(178(

B

MISCELLANEOUS.
Q ECON D-H AN D
Apparatus
taken
in
kJ part-purchase of new ones.
Leading lines
supplied.—Wharton, 9, Victoria Street, Westminster.
(1412)

UT

PATENT AGENTS.

BRYSON, B.Sc., Chartered Patent
VV • Agent, 29, Southampton Building,
W.C.2.
'Phone : Holborn 672.
(1297)

PH.

ATENTS and Trade Marks Obtained.—
T. P. Gee, Patent Agent, Member
R.S.G.B., A.M.I.R.F.., 51-52, Chancery 'Lane,
London, W.C.2.
'Phone: Holborn 1525
(000
AT EN TS,
Trade
Marks. — Inventions
Advice, Ilandbook, and Consultations
free.—I3. T. King, Registered Patent Agent,
146a, Queen Victoria Street, London, E.C.4.
(0002)

p

BOOKS.

B
B

ACK numbers of Tun W IRELESS W ORLD an
other wireless publications for sale.—Bo
6502, W IRELESS W ORLD Office.
(147 2
OOKS You Want.—Foyles Can Supply.Immense stock, second-hand and nem
every conceivable subject. State requirements
21 catalogues issued.
Books purchased.Foyles, 121, Charing Cross Road, W.C.2.
(0004

SITUATIONS WANTED.

A

DVERTISER (61 years' experience) seek
position with Wireless Firm as Represer
tative or Engineer.—Box 6582, Wirmers
W ORLD Office.
(578;

IGH-TENSI ON Accumulators, 6o, 8u,
1-1no volt sots, 30s., 405., 555.; transmitting sets, 200 Volt, 132s. 6d.
Good trade
VOUNG Man, keen amateur, desires pos
terms.
Particulars free.—Pearson Bros.,
tion will take small wage.-13ox 63'0
sin, Marston 'Road, Bedworth, Nuneaton.
W IRELESS W ORLD OfI.ICV.
(17K
(1794 )
A62
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'Ties fed
ton-toss

Reduction in Price
of

THE MAYWOO

condensers

L.T. SUPPLY UNIT.

Constructors tFor your D.X.

Work your set direct from the mains.
Better, Easier and Cheaper to run
than accumulators.
Perfectly Safe—Absolutely Reliable.

work phunp
Cur Frie-9800
Teeted Conibosers. They're
the last word in accuracy,
Losses are kept down to
v•10. Stout vanes accurately
spaced — engineer •built all
through.
They pull their
weight la long-distance work.
Template
supplied.
Ebonite end plates.
Write for 11.1. lu-day.

Prices:

The BRITISH L.1.1. ERICSSON
Mfg. Co. Ltd.,
67 ,73. gingsway, London,

'Leos 10/6
'oor 126

FILAMENT RESISTANCES
ON BAKELITE MOULDINGS
7 ohms
15 ohms
30 ohms

2'3
26
26

FINSTON MANUFACTURING CO. LTD.

TESTED
CONDENSERS

PATENTS,

45, HORSEFERRY ROAD, LONDON, S.W.
VUTORIA

BRITISH

DESIGNS

AND

J. S. Withers

1644

TRADE

ALWAYS READY FOR USE.
Just plug into the lamp socket or wall plug
and you have acontinuous H.T. and LT.
Supply entirely free from "hum and ripple."

Reduced price of L.T. UNIT, £5 .10. 0

MARKS.

The MAYWOOD UNIT can also be obtained for
H.T. Supply.
Model 7.. £5. 15 .O.
11.T. & L.T.
„ 79—£10.10.0.

Spooner.

Fro-Mer parlirolar.. may be tad from poor Radio Denier, or from
Manufarturrer:—

trierneetn Pestisr Acme?...

MADE

2

Eta rite Ilereit,
514 62. commuter taut.
Lox DO

MAYWOOD ENGINEERING&
ELECTRICAL MFG. CO., LTD.,

THE

'
GUMS e—ImrRevater.
Elora.. LONDON:
honr:—Q10 liotamtv

17, THURLOE PLACE MEWS, SOUTH KENSINGTON, SW.7
'Phone: Kensington

/ergo make yoga
In Beautiful Polished Mahogany or Oak
& SENT ON APPROVAL. De LuseModels
—Parlour Model', etc., from 25,- to 25.
Crystal Cabinets from 16. Any sire MADE
TO ORDER.
Designs and List' Free.
Estimates ver Return Post.
Panels and
Acceseories Post Free.

60 Volts

The Motor Cyclists' Newspaper

Send...m(1ml Maker,: Pickett Brett ers, Members 44
B.B.C. (W.W.) Cabinet Works, Be,ley-heath.
•

EVERY WEDNESDAY —
Publishers:

,

H.T. Accumulato rs-

OTOR erCLE

3 Actual Amp-hour

3d.

37/
6

ILIFFE & SONS LTD., Dorset House,
Tudor Street, London, EC..,.
w.w.r5

PRomr r REPAIRS

•

TO

TO

HEA1DIPHONES
LOU DSIPEAKERS

Rewound to an. Resistance. Remagneticed and made equal to new.
Prices
t.uoted on receipt of Instruments.
rvr.:: 7 Yi Ns.s
.1
,1105F
WOOLWICH ;i9

First Class Workmanship only.
THE

VARLEY

MAGNET CO.,
S.E.I8.

AUCTION SALES .
To

II i b-s Goods Manufacturers
EX perintenteru,

rte.

and

Merchants,

MONEY RETURNED IF NOT SATISFIED.
mainam. only Iron,

1:y Order of the Liriehlerfor,

ACCUMULATORS ELITE.

13, IIICH 'HOLBORN, W.C.1.
HENRY

J.

31, Waterhouse St., HALIFAX

Trade supplied.

SHAW

PATENTS, DESIGNS
&
TRADE MARKS.
H.

D.

FITZPATRICK

& CO.

A

('hirk,1 1' dent .1 geld ,,

49, Chancery Lane, London, W.C.2
'Phone

Holborn 959.

REPAIRS
— Officially eprovni 'v

iu

SETS
PHONES
T'FORMERS

Is,ocialion -

-

ALL WORK GUARANTEED.
LOWEST
RATES.
24 HOUR SERVICE.
JOHN W. MILLER, 68. Ferringdon Street, E.C.4
'PHONE

CENT& At.

1950

to sell loe auction, without reserve, on
TlICHS11A V, FEBRUARY 18TH, AT 11.30 PROMPT,
The Complete Stock of a Wireless Goods Factor,
including
200 POLAR RADIOPHONE 7-, 4-, 3- ' and 2-VALVE
SETS in Chippendale. Jacobean. and Globe Wernicke
Cabinets.
Polar. L.P., and ILE. amplifiers.
120
POLARBLOK CRYSTAL SETS, COMBINED CRYSTAL and VALVE SETS and 1-, 2-, 3-, 4-, 5-VALVE
SETS.
40 ELWELL PORTABLE SETS.
ELIVELL
1-, 2-. and 4-VALVE SETS.
ELWELL LOUDSPEAKERS.
500 POLAR CAM and VERNIER
COIL HOLDERS (3. and 2-way).
3.000 POLAR
UNIVERSAL
2-WAY
COIL
HOLl/ERS.
500
DUBILIER
FIXED
CONDENSERS.
500
pairs
POLAR
HEADPHONES;
80
pairs
CAW/RICO
HEADPHONES.
li.T.H. Headphones; 100 Igranie
Transformers; 300 Holderstats: 150 Ijssenstats; 400
Polar Variable Conden.iers; 50 Elwell Variometers;
Elwell Rectifying Units • ditto II.F. Transformers;
ditto. Iii". and L.P. Tuning Units, 22 MAGNAVOX
LOUD-SPEAKERS.
WESTERN ELECTRIC LOUDSPEAKERS.
Polar Block Cabinets, fittings and
parts; Polar Bkik Ilounted Crystal Iletectors.
400
NEW ¡IT. BATTERIES.
Large assortment of small
accessories. 4,000 roils of aerial, 200 coils of flexible.
Large quantities of lead-in and connecting flex and
INSULATED WIRES. 300 NEW 2-, 4-, and 6-VOLT
ACCUMULATORS. On view day previous and morning of sale.
Catalogues from the Auctioneer. 85,
NEWINGTON CAUSEWAY, S.E.1.
'Phone :Hop 342.

Telephone, 1301.

is instructed

Each

"The
Universal"
Pa•eut Expanding
Plug is a marvel of
efficiency and neatiw.s.
Expanding
nand quickir ami
firmly mounts any
Coil.
Perfect
Low -I.ow reversible Plug and socket.
Adda tinc finish
all
Horne -mad,
C. lg.

Traci ,

1...m11 ,-d., to GOODMAN, UTTLEY & HARRIS,
11, Broad Street Chambers, Broad Street, Sheffield.

Advertisements for " The Wii eless World " are only accepted from firms zee be icy.. to

f

1,3, Postage 2d.

The Quick Fix" fir Basket Coil,
with detachable Pin and Knob
securely mounts all size Cotta per.
fullest lict Ion and quick adju, t
meat. Low-Loss reversible Plug and
docket. Bond Ebonite.

he

thoronehly reliable.
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Finston Motif. Co.. 1.1.1,
Fitzpatrick, H. D.,
co.
Formo Company
Fuller's United El, trio Work:,
Garnett Whiteley & Co., Ltd. ...
General Electric Co., Ltd., The
General Radio Co., Ltd.
Goodman, Uttley & Harris
...
Graham, Alfred, & Co.
Holladay's, Ltd....
Henybeid, F. t'.. & Co,
H.T.C. Electrical CO.
Igranio Electric Cu., Ltd....

Lt ..

London Elec. Wire Co. & Smiths, Ltd.
Mareoniplione CO., Ltd., The
...
Maywood Eng. & Elec. Nlanf. Co., Ltd.
Metro-Vick Supplies. Ltd.
Miller, J.
Nullard Wireless Srrvise CO., Ltd., The
Nelson Electric Co.. Ltd.
Neutron Distributors
Paragon Rubber Maui. Co.. Lid., The

..
...

.
•
••
.
••
.
•

EXPERIMENTAL
Complete

...

.

2
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7
1
23
9
23
4
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21

Partridge & Wilson
Pickett Bros....
Pleasance, Y. R.
Pugh Bros....
Radio Communication Co., Ltd....
Radions, Ltd....
Reflex Radio ...
Scientific Supply Stores
Show, H. J.
Silvertown Co., The ...
•••
Stevens, A. J., & Co. (1914), Ltd.
Stratton & Co., Ltd....
Taylor, J. H., & Co....
Telegraph Condenser Co., Ltd. ...
Telsen Electric Co....
Trader Pub. Co., Ltd...
Tudoradio Co., Ltd., The
randam. A. ...
Yarley Magnet Co., Ltd....
Wntmel Wireless Co., Ltd., The
Welsher, N. V., & Co., Ltd. ...
Wilkins & Wright, Ltd....
Withers, J. S., & Spooner
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WIRELESS VALVE
TRANSMITTERS

THE

WIRELESS
ANNUAL

By

FOR AMATEURS
EXPERIMENTERS

W.

James.

The Design and Operation
of Small Power Apparatus.

19 2 6

This book deals thoroughly with the
design and operation of valve transmitters.

Written

by a recognised

authority who has had a wide experience in the design and construction
of valve transmitting sets, it is essentially a book for the practical amateur
téim

experimenter.

Wee

Wireless
-d4-World

LONIsoss
ILIFFIN SONS LID

270 pages: 210 photographs and diagrams.
Price 9/- net.
Post free 9/9.

An indispensable volume of
information
for
every
enthusiastic
radio amateur.

Price 2/6 net.

By Post 2/81

From all booksellers or direct from:
ILIFFE & SONS LIMITED
Dorset House, Tudor Street, London, F,.C.4

A64

Obtainable from leading booksellers or direct from
the publishers:
ILIFFE & SONS LIMITED,
Dorset House, Tudor Street,London,E.C.4.

w.w.13
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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

or Real Mahogany polished

•••

£1

...

5 0

El 14

With detachable recess fitted Pase Braid to mount 21 in. by 7M. panel to

slkie

The new Sangaino Condenser. actual size; accuracy
guaranteed. Solidly moulded in smooth brown bakélite.
this condenser scts anew standard of neat compactness.

0

out of Cabinet trot.

Extra 10/- with two beaced front doors totally enclosing fitted panel.
Cabinet overall length 221 ins.

Polished with the
hard surface that

Width 84

Height 9 ins.

ins.

new enamel that gives a glass
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 U.K.

CAXTON WOOD TURNERY CO., Market Harborough

S angaMO
An accurate fixed
condenser unaffected
by Heat
SIMPLICITY IN ASSEMBLY.—When connecting up in the
ordinary way, simply clamp the
leads under the terminal screws; if
preferred, just tack with solder in
addition.
When connecting up
with bus-bars remove the condenser terminal screws, pass the
bus-bars through the screw holes
and tack up with solder. The soldering process can
be carried out without any risk of burned fingers.
No cutting of leads is required.

.....---"'

ctete.svettleR,

\ t-tep•c) P t-toNes
are

the key to bette/
leception. Comparison with
°they snakes will turn you
into a CISP&SPEPelt
enthusiast. Sensitive ana
pu/e in tone, comfortable
ana easiil adjusted, they
will
ove you/ /emits,

Temperature or humidity changes, or even rough
usage, will not affect the Sangamo Condenser.
Soldering has no effect whatever upon the capacity—
there is nothing to melt or burn. This feature of
permanent accuracy is necessary to bring out the
highest efficiency of any circuit—espezially in reflex
circuits.

woo you pov.erful tone
giving
perfect amity.

Made in all standard capacities and supplied with or
without grid leak
SPECIAL

per

// you have any difficulty in
obtaining, send direct to the
Manufacturers, enclosing remittance, and the Headphones
will be sent by return post.
Sole Manufacturers

WHOLESALE

DISTRIBUTORS.

R.A.ROTHERMEL, LTD., 24 & 20, Maddox St., Regent St., W .
I.
ELECTRICAL INSTALLATION & REPAIRING Co., .to, berry St., Belfast.
PRIESTLY .3: FORD, - - • - - - 3, Cr
Lane, Birmingham.
TICE CARPAX COMPANY, LTD.,
• - 312, 1),ausgate, Manchester.
LOWKE & SONS, LTD., Electrical & General Engineers, Northampton
MR. W .J. PULFORD,
- 109, KilleWay, LoIsloll, \.C.2.
KEITH & IRWIN,
35, Robertson Street, Glasgow, C.2.
FRED BURRIS & SONS, - •
- 7-1I, Redelifle Street, Bristol.
.W .CARE & CO., ITO., - • 35, Queen 1'ictoria Street, E.
C.4.
LINCOLN SMETHURST,
- • 17, Hanover Buildings, Southampton.

pair

PRICES
0.0001-0.0009 mfd.
0.001 —0.009
mfd

..
• •

Patentees.

CLEAR HOOTERS Ltd.,
Hoot erland,
Highgate Square,

THE

SANGAMO

Accurate

BRITISH

SANGAMO

Advertisetnents for " The Ihreless World " are only accepted from firms we b‘dieve to be thoroughly reliable.
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Co. Ltd.,

Ponders End, Middlesex.

Radio Parts

BIRMINGHAM.

2/6
3/-
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-

THE

WIRELESS

WORLD
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RADIO

WIRELE

J
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7TH, 1
926.

REVIEW

RIES

Ensure

eception

B.599. SILVERTOWN FILAMENT RHEOSTAT. ONE-HOLE FIXING. Circular pattern,
on ebonite former, complete with knob, pointer,
black celluloid scale engrased in white, and two terminals for connections. The resistance wire is
wound on an insulating rod, thereby giving aperfectly smooth adjustment.
B.599—Wound to
approximately 5 ohms resistance. Price 3,1,- each.
B.600—Wound to approximately 30 ohms resistance.
Price 3/6 each.

B.500.INTERVALVE TRANSFORMER Guaranteed for 12 months.
Price
each.
This
Trandormer has been adopted by leading manufacturers of wireless receiving sets and discriminating
amateurs in all parts of the world. Excellent
resalts have been obtained on tests carried out
by the National Physical Laboratory. Copy of
the curve can be had on application.
THE

SILVERVOX

The -Silvervoz - Lc ud-speaker will reproduce both speech and music without the
loss of its original tone and quality. Coils
wound to either 12(1 or 2,000 ohms. The
tone arm is a hea-y aluminium casting.
Total height 20 im.
Size of trumpet
12) ins. diameter.

PRICE

8.570. 10-WAY INDUCTANCE or CAPACITY
SWITCH. (Patent 226245.) This is asimply and
compactly con.tructed component, suitable for
numerous and varied circumstances where it is
desired to vary the impedance of a circuit, or for
opening and closing aplurality of circuits by the
manipulation of a single member.
It enables the experimenter to build up large
capacities and is an invaluable addition to any set.
Price 5,6 each.

£3

: 10

: 0 EACH.

AN AID TO ENTHUSIASTS
We have prepared a logging chart
for recording wavelengths, condenser setting., etc., of those
stations which require careful calibration to tune in.
A copy of
this chart, printed on stiff card,
with banger, can be obtained free
of charge at any of our Branches
or from any high-class dealer.

SILVERTOWN POTENTIOMETERS.
On rectangular ebonite former, complete with knob
and pointer. Former mounted on cast brass frame.
Resistance approximately 400 ohms.
New Reduced Prices.
B.529.
B.564.

For panel mounting, 5/.; old price 7¡6
Mounted, 15/6; old price, 1131-

Makers—

THE

SILVERTOWN

106, CANNON STREET, LONDON, E.C.4.
BELFAST 75, Ann Street.
BIRMINGHAM: 15, Mart:neau Street.
BRISTOL: 4, Victoria Street.
CARDIFF. Pier Head Chambers. Bute
Docks.

PrIeted for tle•

DUBLEN: 70, Middle Abbess Street.
GLASGOW: 15, Royal Exchange Square.
LEEDS: I, New York Road.
LIVERPOOL: 54, Castle Street.
LONDON: 100 and 102. Cannon Street.

COMPANY
Works: SILVERTOWN, E.16

MANCHESTER
1(4 John Dalton Street.
NEWCASTLE-ON-TYNE: 59 Westgate
Road.
PORTSMOUTH: 49, High Street.
SHEFFIELD: 88-90, Queen Street.

11.1FFa ek. SONS LTD., Dorset House, Tudor Str^et, Loud )n, E.C.4, by rin, Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E./.

Colonial ant Foreign Agents:
Demo 8reers—The International News Co., 83-85, Duane Street, New York.
FLA
— W .II .Smith h Son. 248, Rue Rivoli, Paris; Hachette et Cie, Rue Réaumur, Parie.
BELOIVM— W .H .Smith & Son, 78. Marche ass Herten. Brtemels.
INDIA —A, H. Wheel, .5 co., Bombay, Anaheim ,' and Calcutta.
800511 ArNICA—central Newe Agency, Ltd.
AVIITRALIA—CiOrdINI
LW.. Melbourne (Victor(a). Sydney (N.B.W.), Hrisbane (Queensland). Adelaide (S.A.), Perth (W.A.) and Launceston (Tasmania).
CANADA—The Americas New. Co., Ltd., Toronto, Winnipeg, Vanconcer. Montreal, Ottawa, Bt. John, Halifax, Hamilton; Gordon & (lotch, Ltd., Toronto; Du/aerie' Ness Co.,
Toronto, Montreal. Winnipeg. Vancouver. Victoria.
New ZNALAND—GOrd011 & GoIch LII . Wellington Auck.and Christchurch and Dunedin.

