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THE CHRISTMAS SEASON.

VERY year, as the Christimas scason
approaches, our thoughts naturally turn to
a consideration of what can be done in the
way of providing for Christmas enter-
tainment. In many

their own. Christmas provides an excellent opportunity
for extending interest in wireless, and there is every pros-
pect that under the new control in 1927 the broadcast
service will be improved, due to the fact that a very
considerably greater sum will be available for expenditure
on the programmes, whilst, in addition, the higher
powered stations and alternative

cases wireless itself
has simplified this
task by Dringing music of a
seasonable character to every
home, but to a great extent the
mere novelty of wireless has begun

Epirormrn Views

Ting NocLevs Recriven

to wear off, and we now regard it
as an essential rather than an addi-
tional and novel form of entertain-
ment.  As a consequence, we must
look round in other directions for
novelty.

This must be our excuse for
introducing in the present issue of
The Wireless TWorld some ideas
for Christmas entertainment which
arc not all of them strictly wire-
less in character. No attempt has,
of course, been made to deal with
more than a representative few of
the many ideas which could be
adopted, but, no doubt, the reader
with wireless experience will be
able to modify and extend these
schemes in many directions to suit
his own requirements.

By H. ¥. Smitl.
Reapers' NoVELTIES ...

CHR1STVMAS NOVELTIES

Current Torics

Pracrican Hixts axp Trrs

PRrAcTicE .
By 8. O. Pearsomn.

Broapcast Brevities

B e e =

Proveers or WIReLESS (37) ...
By Ellison Hawks.

New Arrirarus
LeTTERS 10 THE EDIvoR

READERS’

A S e st o d a Bl o o B o e e e e

TR e sy ve ey ee*Y  programme  policy already ap-
CONTENTS. proved will do much to add to the
PAGE attractiveness and utility of the
723 broadecasting service throughout
794 the country.
0000
0 §  WIRELESS AND THE
731 % BLIND.
By A. P. Castellain. CAPT. Jan Ifraser, M.P., the
737 ¢ N blind chairman of St. Dun-
3 stan’s,is to be congratulated on the
739 o i . . ) . .
success of his Bill exempting blind
Wirsress Creevirs 1N THEORY AND z persons from reqldring a broad-
741 3 cast receiving licence, which has
now passed through all its stages
745 in the Commons and is expected to
o pass through the Upper House
before Christmas. Capt. Fraser,
in introducing the Bill, expressed
749 the hope that it might become law
750 before Christmas and thereby con-
P RoBLENS o i stitute a .Clmstr.nas ;:1ft’ to the
o blind. Wireless is appreciated by

the blind to an extent probably far
greater than it is possible in the

Wireless has another advantage at this time of .the
year, since it solves for us so easily the question of what
to give as a Christmas present. To those who already
own a wireless set there are always many accessories in
a wide range of prices which provide most attractive pre-
sents, whilst one could scarcely imagine a more acceptable
present than a complete valve receiver or even a simple
crystal set for those who have not yet installed a set of

B 5

case of those who have the advantage of their sight.

Capt. Fraser’s name is so intimately associated with
Lroadcasting to-day that all those interested in wireless
must naturally feel that they have a special link with the
work of St. Dunstan’s. The eleventh annual report of
St. Dunstan’s has just been issued, and is a revelation fo
those unacquainted with the splendid work which is being
done by this growing organisation.
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By H. F. SMITH.

A "Local Station”’
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Loud=speaker Set Arranged for the Addition of

H.F. and L.F. Amplifiers.

I N the carliest days of broadcasting the so-called
l ““unit ”’ receiver enjoyed very considerable “popu-
larity ; indeed, a large proportion of the ready-made
sets offered for sale were constructed on this plan. It is
rather interesting to speculate on the probable cause of its
decline in favour; although the arrangement is undeni-
ably comvenient, it is seliom advocated at the present
time. The writer has a shrewd suspicion that it was due
to the fact that the addition of amplifying valves, whether
H.Iv0 or T..F., did little more than make evident the
poverty of the land in a most convincing manner, and
thus caused the user to become dissatisfied with his re-
ceiver.  The T..1°. stages, while certainly increasing
volume, amplified distortion 1o a still greater extent, while
the H.I". valvgs, as far as the shorter wavelengths were
concerned, did lirtle more than render the whole set
unstable and extraordinarily difficult to operate.
Luckily, our knowledge of H.T. work has increasec

H.T .4+

=Cs

A

POTH

Fig. 1.—The simplified circuit diagram.

enormously since those ‘‘ bad old days,”” and it is now
possible to construct a single-valve amplilier which, on the
broadcast wavelengths, will magnify the voltage due to
an incoming signal about forty times; this by pure valve
amplilication, without taking into account the very con-
siderable increase possible by the judicious use of reaction.
On the L. F. side an equally happy state of affairs exists,

INPUT

(a)

Fig. 2.—Showing the effect of grid condenser reactance.

as valves and couplings are available which will give a
high degree of amplilication without appreciable dis-
tortion.

Advantages of the Unit System.

It has been urged by opponents of the unit system that
the apparatus occupies a very large amount of table space,
and it must be admitted that there is some justifica-
tion for this complaint, although the instrument to
be described in this article, consisting of detector and
L.F. amplifier, together with an additional H.F. and an
I..I*. unit. only measures about j3zins. long, which can
hardly "be considered as excessive.

B 6
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The. Nucleus Receiver,—

Readers of this journal will have noticed that the de-
signers of the majority of receivers making use of highly
efficient H.I'. amplification have only made provision for
covering the broadcast wavelengths, or have compromised,
for long-wave work, by cutting out the high-frequency
amplifying stage entirely. It is difficult to express a defi-
nite opinion as to whether means will be found for over-
coming these difficulties without any appreciable sacrifice
of efficiency, but it is certain that very considerable diffi-
culty will be experienced in designing a reasonably simple
set, as a single instrument, (o cover all broadcasting wave-
lengths from about 30 metres upwards, and at the same
time retaining H.F. amplification at all frequencies where
its use is found to be practicable. It is in this direction
that the unit set scores heavily.

Having briefly discussed some of the pros and cons
of the system, we will consider the circuit of the nucleus
to which both H.F. and L.F. amplification may be added.
It 1s given in simplified form in Fig. 1, and will be recog-
nised as embodying the essentials of the receiver recently
described by the present writer under the title of ““ The
Economy Two.”’?  With slight modifications as to capa-
cities and resistance values, etc., to suit its special func-
tions, it is similar in principle to the detector and first

t The Wireless World, October 27th, 1926.
* The Wireless World, October 13th, 1926.
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Rear view of the receiver.
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Fig., 3.—The schematic circuit diagram showing connections to

sockets for joining to other units. C; :0.0003 mfd.; C,=0.1
mifd.; C;=0.0003 mfd.; C;=0.001 mfd.; C;=2 mfds.; R;=15
ohms; R,=6 ohims; Rj;—=1 megohm; R,;=5 megohms.

‘ot r 2]

L.F. stage of the ‘‘ Everyman’s Four ’’ receiver,® which
has heen extremely popular with readers of this journal.
The first valve functions as a ‘‘ bottom bend '’ detector,
and to enable a critical adjustment of grid potential to

3
mk

s

|
%

Note the mounti 3 of resistance and condenser clips on porcelain bases.
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The Nucleus Receiver.—
be made, a potentiometer is
fitted i addition to a bias
battery.  This relinement s
only necessary when dealing
with very weak signals.
The detector is coupled to
the I..I°. amplifying valve
through a high anode resist-
ance and a condenser of con-
siderably lower capacity than
usual.  T.est there should be
any uneasiness as to whether
the use of this small con-
denser will result in an
undue reduction of voltages
corresponding to the lower
audible {requencies, it will
be as well to consider for a
moment what is actually hap-
pening.  The essentials of
the circuit are shown 1n
Fig. 2 (a), the input volt-
ages, of course, being those
set up across the anode re-
sistance. \Ve can regard the
grid condenser and the leak
as two resistances in series,
and they are accordingly
shown in this manner in
Fig. 2z (b).

Wireless

Worlal

DECEJMBER 1st, 1926.
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Fig. 4.—Drilling details of the panel. 1 1
1BA; D, 1/8 in. dia., countersunk for No. 4 wood screws ; E, 3/32 in. dia.
E are for the on-off switch.

Our object is to apply the highest possible
voltages between the grid and filament of the valve, so
clearly any drop across R, (the resistance of the con-
denser) will be wasted, while the drop across R, (the grid

View of the receiver from above.

leak) will be doing usetul work.

A, 1/2 in. dia.;

B, 3/8 in. dia.;

C, drilled and tapped
The two holes marked

Now, the condenser of

o.oot mfd., which is suggestes here, behaves, at the very
low frequency of 100 cycles, as a resistance of, roughly,
1.6 megohms, while the grid leak is of 5 megohms. On

WwWwWwW americanradiohictorvy com
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the higher audible frequencies
(4,000 or §,000 cycles) the re-
sistance (or reactance) of the
condenser amounts to some
40,000 ohms only, which is
almost negligible. Thus we see
that the low 1oo-cycle note is
reduced in strength in the pro-
portion of about 1.6 to g,
which is not very serious, and
compares favourably with most
other forms of coupling. The
actual state of affairs, how-
ever, is even better than this,
as a small capacity is deli-
herately  introduced  across
the anode resistance (or,
rather, between anode and
filament, which amounts to
practically the same thing).
This condenser may be con-
sidered as a partial short-cir-
cuit, its effect being more pro-
nounced as the frequency in-
creases. Thus there is a ten-
dency to reduce amplification
on the higher tones, retaining
the lower ones as much as pos-
sible. The by-pass condenser
B8
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The Nucleus Receiver.—

Wireless
Worlel

(C, in the diagram) is vari-

able, in order that a certain e " e

amount of control over the r { ,
tone of reproduction may be | IR

obtained. _&’““ﬁﬁ

Its presence also
has a bearing on the efficiency
of the detector valve.

It is possible to strengthen
the low tones still further by
using a higher value of grid
leak, and this is often quite
permissible, although the
bad effects of overloading,
with consequent grid cur
rents, will be more pro-
nounced with a high resist-
ance.

Fig. 3 shows in schematic
form the actual circuit of the
receiver, and the arrangement
of battery, input, and out-
put terminal sockets for
connection to H.F. and T.. 1"
units.  In the original form
of unit set, it was usual to
connect both H.T. and 1.7
supplies to the output side
of the last unit; this plan
was not altogether con-
venient, and that adopted in
the present set, where the
batteries are permanentiv
connected up to  the
“nucleus’” set, seems 10
have several advantages,
particularly when a quick
change-over is desired.

It should be emphasised
that the anode resistor R,
must be of a type guarantec
by the makers to carry an
appreciable current without
an undue change in resistance.
The coupling condenser € §

2

nuist also have a high insula

tion resistance.

Constructional Details.

‘T'he baseboard is raised by

wooden battens to a height
of tlin. above the bottom of
the panel, in order that the grid battery and by-pass con-
densers may be accommodated underneath it, thus leaving
plenty of room above for high-frequency components, tfor
wiring, or for any alterations which may subsequently be
desired. The set has been made as simple as possible,
consistent with efficient operation, although it is possible
to substitute the anode by-pass condenser with a fixed
capacity of about o.0oo1 mfd., and to eliminate the poten-
tiometer entirely without a great sacrifice of effectiveness.

The clips for the coupling condenser and anode resist-
ance are mounted on porcelain bases supplied as a separate

B Qg

Fig, 5.—Mounting of components on the under-side of the baseboard and (below) on its upper

surface.

fitting for the * Athol '’ reversible valve holders. These
hases are sold with a bronze spring which, when perform
ing its normal function, acts as a shock-absorbing mount-
ing for the valve holder proper, and must be removed
before attaching the clips. Tt was found that the spac-
ing of the holes was sufficiently correct for the purpose.
Two pairs of clips are connected in series on one of the
bases, in order that an extra grid leak may be connecte,
if desired, in series with one of 5 megohms (this seems
to be the maximum resistance generally obtainable).
When this extra resistance is not in use, the spare pair of

www americanradiohistorv com
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Fig. 6.—The practical wiring plan. The let-
tering of components corresponds to that of
Figs. 1 and 3, while the markings a, b, ¢, d,
e, f,8,h,j re}‘er to leads passing through the
baseboard the ultimate connections of which
may be traced by referring to Fig. 7.

clips must be short-circuited by means
of a short length of metal rod. High
insulation is particularly necessary when
large ohmic values are used in any cir
cuit, and porcelain has heen found to be
very dependable, aithough there is no
reason why ebonite or any other gooi
insulator should not be used, with the
clips supplied for the condenser, and the
usual pattern obtainable from most
deulers for the resistances.

The majority of the connections are
made with No. 18 S.\V.G. tinned copper
wire, a few lengths of insulating sleeving
heing used where there is any risk of
short cireniting, and also where leads

DECEIMBER 1st, r920.

not at low potential pass through the
basebourd. The flexible battery wires
leading out through a hole in the back
of the cabinet are joined to the most con-
venient points on the wiring. It will be
noticed that a small ¢ on-off " switch
is inserted in the positive 1..T. lead in
order that the set mav be controlled
without turning the rheostats.

Capabilities of the Unit.

The wooden case is of simple con-
struction, and should not be beyond the

~capabilities of the amateur cabinet

maker.  Mahogany $in. thick was

used throughout; this was purchased
with a planed surface. All essential
measurements are given in I'ig. 8. A
wooden fillet, Zin. square in cross sec-
tion, is fixed along the under-side of the
upper front crosspiece, and to it is
screwed the upper edge of the panel,
which is further secured in position by
passing a screw through the bottom into
cach of the battens under the baseboard.

The unit as it stands is suitable for
loud-speaker work on the local station
at distances of 5 miles or more, depend-
ing on the effictency of the aerial-earth
system. It can be relied on to give
ample volume for ordinary requirements
under conditions where a crystal set gives
‘phone signals of sufficient strength to
be audible with the earpieces held a few
inches away. Daventry can be received
comfortably at distances of 30 miles or
more, depending, of course, on the aerial
with which the set is used. These

-L.T. -LT.
-H.T. “HT.
Fig. 7.—Wiring of components on the under-side of the baseboard.
B 10
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LIST OF PARTS.

1 Variable condenser, 0-0003 (Brandes).
1 Variable condenser, 0:0003 (Ormond, type No. 3).
10 Plug sockets (Lisenin).
1 Rheostal, 6 ohms (Ormond).
1 Rkeostal, 15 ohms (Ormond).
1 Potentiometer (Ormond).
1 Fixed condenser, 01 mfd. (T.C.C.).
1 Fixed condenser, 2 mfds. (T.C.C.).
1 Fixed condenser, 0-001 mfd. (McMichael).
; 2 Valve holders (Athol).
4 Valve holder bases, two for mounting resislances and
coupling condenser (Athol Flexifonic).
1 On-off switch (Wearlte).
2 Dry cells (Siemens’ T size).
1 Ebonile Panel, 12in. x 8in. X }in.
1 Resistance, 1 megohm (Ediswan).
1 Resistance, 5 megohms (Ediswan).
1 Coil holder.
Wood for cabinel and baseboard.
Wire, screws, elc.

Approximate cost ..

results will only be attained when a *‘ high magmfica-
tion ’’ valve, sucly as the Cosmos S.P.55B., S.P.18B,,
and similar types in the Benjamin or Amplion ranges,
is used as a detector (V,). Another suitable valve is the
Ediswan R.C..  the reader is referred for further infor-
mation on this subject to page 505 of 7'ke Wireless World
for October 27th, 1926. I‘or local work, a power valve
will be necessary as an 1..I". amplifier.

A tuning coil must be connected across the input sockets
A and Bj; its holder may be mounted on the back of the
cabinet, and should be fitted with flexible leads carrying
plugs for insertion into these
sockets. ‘The earth is connected
to the —L.T. socket; thus the
by-pass condenser (,) across the

TR,

View of under-side of the baseboard, showing wiring and mounting of components.

B 11
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potentiometer and bias is included in the aerial circuit ;
this arrangement is quite permissible, and avoids the
necessity of {itting an extra earth terminal.

Fig. 8.—Details of the cabinet. The internal measurement (rom
back to (ront is 8ins.

A red celluloid disc is mounted under the H.T.
sockets on the face of the panel, and serves as a re-
minder that the wiring associated with any units added
to the nucleus is ¢ safe’”” when the connections from
these sockets are removed and the I.T. switch is at
“ off.”” This receiver is intended to operate on an H.T.
voltage of about 120, and, as far as possible, subsequent
units will he arranged for the same pressure, thus avoid-

ing a multiplicity of leads.

Regarding the operation

of the potentiometer, it

= should be pointed out that
the possible range of applied

grid voltages will depend
partly on the L.T. battery.
With a single accumulator

cell, grid potential may be
varied between 1 volt nega-
tive and 3 volts negative.
This is assuming that a 3-
volt bias battery is used.

A high-frequency stage fo
the broadcast wavelengths will
be described in a very early
issue, and is to be followed by
articles dealing with a long-
wave amplifier, and a short-
wave unit particularly de-
signed for the American
transmissions which are re-
ceivable at the present time at
considerable strength.  An
additional T..F. stage will
also be dealt with.

wwWwW americanradiohietorv com
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FIXIHG EXTENSION WIRES.

When running telephone extension
wires along the papered wall ot a
room there is no necessity to damage
the plaster by driving in staples.

The wires can be effectively secured
by using small pieces of passe-partout
binding, which may be obtained from
photographic  dealers and music

sellers.  This material is coated with
i very strong gum, and can be ob-
tained in anv colour to match the

wallpaper.—M. WV,

2000

REACTION COIL CONNECTIONS.

In wiring up the plugs and sockets
of a two-coil holder it is customary
first of all to make the reaction coil
connections  temporarily, and to
change them over when the set is first

trieed out in order to ascertain the
correct connections for positive re-
action.  The connections mav be made

permanently in the first instance if the
following simple rule is remembered

. @®

Universal rule for reaction coil connections

GRID GRID

Diagonally opposite plugs (or sockets)
are connected to grid and plate of the
detector valve.

A Section Devoted to New Ideas and Practical Devices.

This rule is universal, and is inde-
pendent of the method of mounting
the coil plugs as the diagram shows.
It is also independent of the type of
circuit  employed, being equally
applicable to the Hartley and
Reinartz cirenits.—\V. W,

cC00O0

ADJUSTABLE PLUGS AND SOCKETS.

The amateur will find ‘the adjust-
able plugs and sockets illustrated in
the diagram of great use in experi-
I'he device is not only
in picking up I

mental work.

useful contact with

Plugs and sockets with yarinble spacing.

plu‘*s and sockets of different spac-
ing, in which case the connecting
strips should be of ehonite, but mav
also be used for short-circuiting pur-
poses by using brass instead of
ebonite links.—\W. H. G

Valves for Readers.

For every practical idea sub-
mitted by a reader and accepted
for publication in this section the
Editor will forward by post a

receiving valve of British muke.

wwWw. americanradiohistory com

FRAME AERIAL LOAD COIL.

The Hartley circuit is frequently
used in portable receivers working
with a frame aerial, in which case a
tapping is taken from the centre of
the coil winding, making the addition
of loading coils rather difficult.

The diagram shows a -convenient
method of overcoming this (hfﬁculty
A Dimic coil base is connected in the
centre of the frame, as shown in the
lower part ot the diagram. Norm-
ally, the three spring contacts are
closed with a brass shorting strip, but
when it is desired to raise the wave-
length of the receiver, a loading coil
of appropriate inductance with a
centre tapping may be plugged into

LOADING
COoiL

TO
FILAMENT

* Centre-tapped loading coil for frame
aerial Hartley receivers,

the coil base in place of the shorting
strip.  The wavelength is thus raised

to the appropriate value without
upsetting the symmetry of the circuit.
B 12
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Instructive and Amusing Experiments for Christmas Entertainments.
By A. P. CASTELLAIN, B.Sc, A.C.G.I., D.I.C.

! HE stunts described in this article are put forward
Ly the writer as suggestions for something a little
out of the ordinary in Christmas entertainments,

in that some of them may be classed as conjuring tricks
illustrating various scientific principles which are not
common knowledge to the general public, and even, be it
said, some of them unknown to our suburban ‘ experts ™
who profess to know all about “* how it is done.”’

Seeing is Believing.

One of the most striking of these stunts may be per-
formed under conditions that no amateur conjurer would
even dream of attempting a trick—namely, with the audi-
ence all around him as close to the apparatus as they like
to get.  This particular trick serves to show to what
degree we may trust our senses, for it shows as stationary
objects that are Anown (and can be proved) to be moving.

The stunt will first be described as it appears to the
audience, and then it will be shown how it is done, and
on what scientific principles it depends for its success.

A little electric motor has a wooden clamp on its shaft
so that cardboard discs may be fitted on.  One such disc
has a cross painted on it in black, the cross forming two
diameters, as shown in Fig. 1 (a).

This disc is Nitted on to the motor and the current
switched on, so that the disc is rapidly spun round, and
all that is visible is a grey blur instead of the cross.
"The magic lLight is then switched on from the magic box
and the cross begins to appear travelling slower and
slower and finally becomes stationary, although the motor
is still rotating fast.

The Caged Canary.

The cross will rotate slowly in either direction or re-
main stationary according to the will of the conjurer.
The latter then proceeds to stop the motor, take off the
disc with the cross on it, and replaces 1t with another
disc on which a canary has been painted on one side and
a cage on the other, as shown in Tig. 1 (b). He then
says that with the aid of the magic box hLe is going to
put the canary in the cage. e starts the motor up
with the disc on, switches on the magic light, when the
canary appears in the cage on the disc. Just to show
that there is no deception, the canary and cage then

X

B i3

appear al opposite sides of the disc with the motor still
running.

With the magic light switched off, all that appears is a
blur.

Nouw, as to how it is done. Take the case of the cross
first, as if this is understood, the other follows at once.
If the cross is illuminated everv time that one is vertical
and not illuminated at any other time, then the cross will
appear stationary with one arm vertical. If the speed
of rotation of the disc is sufliciently high (of the order
of 300 r.p.m., or greater for a four-armed cross), the
cross will appear perfectly steady and clear, but if much
lower speedls are used there will be a fhicker effect.  This
is due to the faet that the average eve can perceive up
to about sixteen pictures a second as separate entities, but
above this number they become merged into each other,

N =

) o |

) ®)

Fig. 1.—Showing two forms of discs for the magic box experi-
ments. In (a) the cross shown snaded should actually be blacked
in, and in (h) note that the cage should be drawn upside down.

giving the effect of continuous vision. Incidentally, this
effect of persistence of vision. as it is called, is what
makes the cinematograph possible.

The magic light, therefore, must illuminate the (isc
only when the cross on the latter is in similar positions—
i.e., in the case of a four armed cross with the arms
exactly similar, the disc may be illuminated four times.
twice, or once per revolution.

If the disc is illuminated eight times per revolution,
then the cross will appear to have eight arms, and if the
frequency of the illumination is very slightly less or
slightly greater than those specified, the cross will

www americanradiohistorv-com
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Christmas Novelties.—
appear to be
forwards.

We see, then, that if the disc with the canary and cage
on it is illuminated once per revolution, say, when the
canacy is at the top of the disc, then the disc will be seen

moving slowly  backwards or slowly

. o3
DISC @i@-;\"’—ﬁdj’ MOTOR a

———{ T

Fig. 2.—Circuit of the magic box.

as if stationary, but if illuminated rwice per revolution,
once when the canary is at the top and once when the
cage is at the top, then the canarv will be seen juside the
cage. As a matter of fact, two canaries in two cages
will be seen, one right side up at the top of the disc and
one upside down at the bottom, but the latter mav he
blocked out if desired by illuminating only the top half
of the disc. The scientific effect illustrated by this is
called the s/roboscopic efiect.

The sagic light consists of neon lamps, which
tollow rapid fluctations of

will

Wireless
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socket, then the supply voltage is probably 120 volts or
below, and a 100-velt H.T. battery should be used for
the above test in series with the neon lamp. 1f nothing
happens, then the H.T. battery should be connected the
other way round, and if the neon lamp does not light up
then on one electrode only, the mains will be of no use.

Flashing Lamp.

Another interesting thing that may be shown wiih neon
lamps is the *‘ flashing lamp.”” Tt a large condenser is
put in parailel with the neons and a large resistance of
the order of megohms used in series with the neons and a
200-volt supplv the lamps will not light up directly, but
after a time will flash up, then go out for an interval,
then flash up again, and so on, and the interval between
flashes may be controlled by altering the capacity of the
condenser, the value of the resistance, or the supply
voltage.

This effect is obtained in the magic box by varying the
resistance.

Visible Broadcast.

Quite an amusing thing to show is a neon lamp flashing
in time to dance music as received on a radio set.

If large H.T. valves (140 volts or so) are in use in the
radio set, then visible indications will be obtained by con-
necting a neon lamp across plate and filament of the last
valve, with the loud-speaker in its usual position. If
the H.'l'. voltage is lower than this, then it s hest to con-
nect the primary of an ordinary intervalve transformer in
series with the loud-speaker, and to connect the neon lamp
either in series with an extra 100 volts or so H.T., or
directly across the secondary of this transformer.

This demonstration is most amusing when used with
dance music, as the lamp can be made to go out between
the beats and to glow brightly in time with the beats.

voltage, and the interrup-
tion of the supply in the

first case is obtained by

o3 %ﬁ*%ﬁ*“* 1/2/,

_Qy,;,

another  small electric I 1
motor driving a cam which 1% | '
completes the neon lamp A
circuit twice per revolution 0

of the motor. These neon V i
lamps  are  commercially 2 s

called ** Osglim’’ lamps,
and require about 200 volts
D.C. to run them, which 7%
may be provided by D.C.
mains, if available, or by

dry battery H.T. if these V%
are pot avarlable. 1% =i ] ?‘(\“
To test whether the house J WA

lighting svstem is D.C. or
A.C. put an Osglim lamp J
into one of the sockets and
switch the light on.  If
botl electrodes glow, then

RADIUS

the supply is A.C., and it
only one, then it is D.C.

12

If neither glow, but an
ordinary lamp lights in the

Fig. 3.—Panel dimensions for magic box,
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Before proceeding to de-
scribe other stunts, the con-
structional details of a suit-
able magic box will be given.
The box is intended to bhe
used in conjunction with the
batteries of an existing valve
receiving set if no z2oo-volt
D.C. mains are available,
and contains 100 volts of
small-size dry-battery H.T.
cells, which may be of the
cheapest possible quality, if
desired.

These constructional de-
tails are not at all rigid as
to dimensions or components,
and the box illustrated is
given as one form in which
it may be made up.

The circuit of the box is
given in I'ig. 2, and the
panel sizes and lavout of &
components in Figs. 3, 4,

5, and 6.

The switch shown in Tig. 2 enables the neons to be
changed over from the motor interruptors to the con-
denser and resistance for the ‘¢ flashing neon,”” or to
the ‘‘ visible *” broadcast, so that the three stunts already
described may all be performed with the box.

Besides the box there is another motor mounted on a
block of wood arranged for spinning the cardboard discs.
Both this motor and the one in the box have a little
driving pulley when bought, and these pulleys may easily
be converted into interruptor cams by having flats filed
on their edges and a piece of springy brass or phosphor-
bronze arranged to touch these flattened pulleys or cams,
which will occur twice per revolution in the case of the
motor in the box. For the motor driving the disc, the
pulley is pushed up the shaft so as to leave room for a
wooden disc about two inches diameter with three ter-
minals fixed in it so as to clamp on the cardboard discs.
The pulley on this motor is filed so as to give two inter-
ruptor cams, one giving two, and one giving one inter-

)

"‘“'%""—" 1 %‘ 2 4‘

1 %'—-r%--.‘—‘l :%”——-l
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'y
3

)
&

[ —
b
T

(B | ‘@

N %” ! 6‘ ' ]
‘ %

Fig. 4.—Dimeunsions of sub-panel for ltamp helders.
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View of the front of the muagic box.

ruption per revolution. The type of pulley usually found
on these small motors is grooved, so that if two flats are
filed on it, as described above, and then one-half of one
flange filed away at right angles to the flats, it is then
possible, by using a contact strip on to each flange, to

e e P
I + j Ty
A A A A A A 2
AR AR ¥9/”
et & B bt
- ,
pe——— .

Fig, 5.—Dimensions of terminal strip.

obtain two contacts and one contact respectively per
revolution. This double cam is shown in Fig. 5.

Light Control Stunts.

Another class of stunt which comes into the realm of
telearchics may be performed with the aid of a selenium
cell. Many interesting, as well as amusing, experiments
may be done with such a cell, which alters its resistance
on exposure to light. The auxiliary apparatus required
consists of a Weston relay, about 20 volts H.T., a single
14-volt cell, and a more robust type of relay, which
may be made out of an old electric bell, if desired.

By connecting up the apparatus as shown in Fig. 8,
the contacts of the last relay may be closed by shining
a light of suitable strength on the selenium cell, and
that when this light is removed the last relay contacts
open. Thus shining a light on the selenium cell closes
the circuit between A and B in Fig. 8, and as A and
B may be connected to various external circuits, so
various controls may be obtamed.
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The Light that Won't Stay
Cn.

It is very amusing to
use an electric bell for the S
last relay with the gong re-
moveld and to utilise the
existing contacts as the re-
lay contacts.  Thus when
no current is flowing round
the bell coils the bell arma- A

L)

~~ 1
e

ture is pressing against the
contact, and thus the ex-
ternal circuit iy closed.
This contact may be put in
series with the ordinary
room lamp, the latter
turned on and the selenium
cell placed near it. Very
soon after the lamp has

1 i
| B
| !
!
B S (S
I 4‘ i
I%}{
i |
f"i:“»
. [N A
e | E— .
MOTOR | ‘

been turned on, its 1llu-
mination will be sufficient

to reduce the resistance of

the selemmum cell and thus
operate the \eston relay,

which will in turn open the
contacts of the bell relay
and turn the light out. The selenium cell, now Leing
in the dark, will increase its resistance, and the bell
relay will consequently be released, and the lamp will
light again, and so on, the frequency with which these
operations are carried on depending on the ‘“lag’’ in
the selenium cell and the relays

This experiment may be carried out with other lights
on in the room, provided that the illumination of the
cell due to these other lights is not suilicient to work the
relays.  Of course, instead of using the room light, a
flash lamp may be used if desired.

By connecting a bell and battery across the last relay
contacts, the bell may be rung by illuminating the
selenium cell with a pocket torch, and thus a realistic

i

-

A back view showing the gencral arrangement of the components in the magic

Fig.

6.—Layout of components in magic box.

imitation is obtained of a burglar alarm set in operation
by the light from a burglar’s torch.

Another thing which may be done is to connect an
accumulator and a piece of very fine copper wire across
the last relav contacts and to pile a little gunpowder over
the copper wire. \When the selenium cell is illuminated
the gunpowder will be exploded. Needless to say, the
experiment should be performed in a safe manner—on
an old plate, for example.

No doubt many other amusing ways of using the
selenium outlit will occur to the reader.

Selenium cells suitable for the ahove stuuts and ex-

periments may be obtained from Priorsells,. Ltd.,
Cannon  Street House, 110, Cannon Street, l.ondon,
I..C.4, price 15s. for the

small size of 10 to 1 dark-to-
light ratio, and these cells
are thoroughly recommended
by the writer for giving
good results.

Other stunts which may
be performed by those who
have suitable radio receiving
- sets include the Human
 Aerial, the Human Tele-
phone Receiver, and Comic
Broadeasting.

The Human Aerial is a
stunt which is probably well
known to most reacers, hut
the arrangements advisable
for complete success may
not be so well known.

If a chain of people are
holding hands, and the last
one touches the aerial

B 16
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terminal of a valve receiving set—somewhat as shown in
the sketch—it 1s usually possible to receive the local
station on retuning. If the set incorporates a loose-
coupled aerial circuit, then practically no retuning will
be necessary, and reception of the local station will be
steady even though the ‘“ aerial ’ is moving about, but
if the set is direct coupled then movements on the part
of the ‘“aerial ”” are likely to upset the tuning. For
direct-coupled sets, then, it is advisable to use a small
coil of, say, zo-3o turns coupled to the tuning coil, one
end being earthed and the other connected to the human
aerial.

Fig. 7.—Showing the
cam and the two con—
tacts on the disc
driving motor. The
rear contact closes
thelamp circuit
twice, and the front
contact once per
revolution of the disc.

The Human Telephone Receiver is not so well known
and requires the use of a set which will operate a loud-
speaker on the local station. The loud-speaker is dis-
connected, and two people requested each to take hold
of one of the bared ends of the loud-speaker teads. If
one of them presses a piece of ordnary paper against

World
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the other’s ear, the latter person will hear the broadcast
quite plainly, though faintly. If both sit down and
pass a piece of paper between adjacent ears, both will
hear the programme. It is not advised, however, that
they try and do without the paper, for if they do they

SGC

Fig. 8 —~Circuit for use with selenium cell. When light shines on
the cell SC the Weston relay W operates the second reiay R which
completes the external circuit between A and B.

will get an appreciable shock. This stunt does not work
with only one person holding the wires and the paper,
but any kind of paper will do so long as it is dry. The
principle on which the receiver acts is the one which
applies to the electrostatic loud-speaker

Comic Broadcasting.

This stunt requires a loud-speaker set with an extra
loud-speaker—preferably of the cone type. This extra
speaker is put in the detector valve plate circuit, and
words spoken into it will be reproduced in the ordinary
loud-speaker at the end of the set.

The extra speaker should be concealed in another room,
so that comic announcements may be made by somebody
““in the know '’ in the intervals of the legitimate broad-
casting—or the latter may be switched off altogether and
a comic programme (supplied locally) substituted. Much

Showing apparatus connected up as in Fig. 8 for using the selenium cell when illuminated to ring a bell.

B 17

www americanradiohistorv com


www.americanradiohistory.com

736

~
Christmas Novelties.—
amusement may be caused to those not in the know by
introducing ‘ home made ** efforts at intervals during the
legitimate article.

Ghosts.

The last stunt to be described is the production of
realistic ghosts. By means of the comic broadeasting

Showing a sclenium cell made by Priorsells, Ltd., suitable for
the experiments described.

outfit referred to above, the audible part of the ghosts max
be attended to—the clanking of chains, and so forth
and the visible part by the use of a magic lantern.

The fortunate possessor of a home cinema projector
will be able to do more in the ghost line than those with-
out, still, very realistic results may be obtained with the
aid of a magic lantern and a photographic negative of
a person.

Broadcast reception with the human aerial.

A Ferranti Handbook.

“The Way to True Radio Reproduc-
tion ” is the title of an extremely useful
brochure produced by Messrs. Ferranti,
Ltd., of Hollinwood, Lancashire. In it
the beginner will find mauy useful hints
on securing maximum results from his

Wireless
World

Co-operation in Battery Service.

DECEMBER 1st, 1026.

The ‘“screen’ for the lantern picture is made of

smoke, which introduces movements and distortion into
an otherwise lifeless and flat ¢‘ ghost.”” The smoke may
conveniently he made chemically by mixing household
ammonia and hydrochloric acid A suggested method
which has been found convenient is 1o {ill a saucer with
sand, soak it with ammonia, and then to allow a small
quantity of hydrochloric acid to drop on to the sand.
The chemical smoke thus produced is dense and white
and very suitable for the reception of a lantern picture.
The illumination in the lantern should wet be good, or
else the trick will be too obvious, bLut a few rehearsals

A ghostly effect is obtained by projecting a faint image into a
smoke screen.

beforehand will enable the reader the right
illumination.

It is best to have three people concerned in the pro-
duction of ghosts—one to deal with the audible side,
one to make the smoke and switch on the lantern, and
one among the audience to conjure up the ghost.

It is possible to get very realistic effects if the lantern,
etc., are hidden behind screens and the ghost kept as far
away from the audience as possible. Sometimes it is
possible to arrange a walking ghost by making the smoke
on one side of the room and using a draught to carry it
across—the lantern being moved to follow, of course.

The purpose of this article will have been fulfilled if
the stunts described will help any reader with Christmas

entertamments.

to get

““Becol ’ Successes.

Messrs. The British Ebonite Co., Ttd.,
ave justly preud of the fact that low-loss
formmers of their manufacture were in-
corporated in ‘the sets winuning the 1st,
2nd, 3rd, and 4th prizes at the Manchester
\Wireless Show, and also in a set which

set, making use of Ferranti transformers.
Various circuits are given and the
brochure includes a list of the leading
makes of valve with characteristics and
notes on the choice of valves for a variety
of purposes.

000 O

Address Wanted.

Messrs. The Dubilier Condenser Co.
(1925), Lid., would be glad if Mr. R.
Anderson. of London, who recently wrote
for details ot the ‘‘ Hiloten ™ Battery
Eliminator, would forward his address.

In connection with the establishment of
a special battery service by the three
firms Messrs. Lucas, C.A.V., and Rotax,
the following is a list of the first six
agencies appointed to act as service sta-
tions: Knox Bros., 25, Bridge Street,
Berwick-on-Tweed; Alex. Shaw & Sons,
66-68, Brook Street, Hull; F. Wingfield,
13, High Street, Croydon; Adams DBros.
& Co., 47, Poole Road, Bournemouth W. ;
Lewis Electric Sedan Co., 72, Eastbank
Street, Southport; A. W. Bridges, Bells
Court, Pilgrim  Street, Newcastle-on-
Tyne,

www americanradiohistorv com

secured a gold medal at the Amsterdam
Wireless Exhibition.

000C

For Free State Readers.

Messrs. The M.A.P. Company, of 246,
Gt. Lister 8t., Birmingham, wish to re-
mind readers in the Irish Free State that
they have an oftice and warehouse at
38, Upper O’Connell Street, Dublin, whose
goods can be purchased either wholesale
or retail at inclusive prices, thus avoiding
the trouble of Customs charges, etc.

B 18
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Events of the Week

CONCERTS IN THE AIR.

The mouster Empire airship, known as
the R101, now under construction at
Howden, Yorkshire, will carry broadcast
receiving apparatus for the entertainmeut

of passengers.
cocoo

LOUD-SPEAKER BOOM.
The wireless set . . . is proving such
a hoom to the inmates of the Barnstaple
Poor Law Institution.’’—Local Paper.
Personally, we always manage best
without the hoom.
coo

LESSONS ON THE BARGE.

The Netherlands Minister for Public
Instruction has opened an official service
of instruction from the Hilversum station
for the benefit of the children of barge-
men. Leading a wandering life, the
children never attend school.

0000
WIRELESS SHOW AT HULL.

Saturday next, December 4th, will see
the opening of the Hull Wireless Ex-
hibition at the Park Street Drill Hall
The Exhibition promises to be an even
greater success than last year, when
38,000 people attended. It will remain
opeu for a week.

0000
WIRELESS DEVELOPMENT ON
IMPERIAL AIRWAYS.

Air liners on the Imperial Alrways are
shortly to be equipped both with wireless
telegraphy and telephony transmitters.
This move is due to the present conges-
tion on the telephones used for communi-
cation between the air liners in flight

and the aerodromes. In future service
messages will be sent out in morse on a
different wavelength, and a wireless
operator will he carried.
0000
AUSTRIAN RAILWAY WIRELESS
SUCCESS.

An interesting little report has been
jssued by the Austrian Federal Railways
dealing with the results attending the in-
stallation of broadcast receivers on cer-
tain express coaches. The supply of
“radio "’ tickets, thought to be sufficient
for three months, was used up in one.
In the first week there were 642 listeners,
the namber increasing by 40 per cent. in
the second week, 70 per cent. in the
third, and 130 per cent. in the fourth.
Two more trains have been equipped.

B 23

COLLAPSE OF PERUVIAN WIRELESS
MONOPOLY.

The monopoly conceded in January last
to the Peravian Broadcasting Company
for the importation of wireless apparatus
has been abolished by a recent Peruvian
decree, and goods of this desaiption ean
now be admitted to the country on pay-
ment of import duty.

coQ0O0

AN “ EVERYMAN 4’ AWARD.

;
i :
i

A photograph of the cup awarded to Mr.
H. Budd in the Intermational Amateur
Set Competition held in Chicago recently,
The set entered by Mr. Budd was an
‘“ Everyman 4’ constructed lyy himself,
and obtained the second place amongst
all entries irrespective of 1the number of
valves. In addition to the cup a money
award of 50 dollars was made to
Mr. Budd.
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in Brief Review.

FAIR LISTENERS IN AMERICA.

Mrs. Lotta Harrauff, well-known in
American broadcasting circles, asserts that
women constitute 80 per cent. of the
U.8. listening public.

0000
INTERNATIONAL SHOW IN
© SWITZERLAND.

An international wireless exhibition js
at present being held in Basle, Switzer
land. and will remain open until the end
of the week. s

o000

RADIO SOCIETY OF GREAT BRITAIN,

It is understood that the proposal to
combine the Radio Society of Great
Britain and the Transmitter and Relay
Section as one organisation is still
under discussion. No definite step has
vet been taken.

[eleNeNe]
BOLIVIAN WIRELESS SPLASI.

A chain of five new wireless stations, to
cost approximately £11,875, is to be erecteil
in Bolivia. We are informed by the
Bolivian Legation that the chosen sites
are at Sucre, Potosi, Tarija, Monteagudo
and Azurdoy.

0000
ESPERANTO AND WIRELESS.
The  Faluu broadcasting  station

(Sweden) has admitted Esperanto to its
progranimes. New courses in the
language have been opened at Munich
and Nuremberg, while three Japanese
stations ave also giving Ksperanto broad-
casts.
0000
DEARER WIRELESS TO SPAIN.
The fees for wireless telegrams *‘ via
Marconi”’ exchanged between Great
Britain and Spain are increased as from
to-day (December 1st} to 3d. per word
for ordinary messages and 9d. per word
for urgent telegrams. These increases,
which are common to all routes, are due
to adjustments of terminal rates by the
Governments concerned.
0000
PLAN FOR FRENCH “DAVENTRY.”

The Association of Irench Wireless
Manufacturers (Syndicat des Industries
Radio-Electrique} proposes to erect a

powerful new broadcasting station of
60,000 watts on the lines of that of
Daventry (says T'he Times). It is to be
aused to broadeast performances at the
Opéra-Comique, Comédie-Francaise. and
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other Paris theutre, the principal con-
certs, public meetings, lectures, etc. Its
radius will he sufficiently great to cover
the whole of Europe, Northern Africa,
and the Eastern States of North America.
The proposal has not vet bheen sanctioned
by the Government, and a site has conse-
quently not yet heen chosen for the
station, but it wili necessarily be situated
at some distance from Paris in order to
avoid interfering with the wireless com-
munications of Lhe capital.
0000

AMATEUR BROADCASTING IN U.SA,

Full details of the recent dedication of
Mt. Grant, claimed to be Nevada’s most
heautiful mountain peak, as well as re-
sults of a motor race to the summit, were
Lroadcast to hundreds of points in the
United States  through a  portable
amateur station operated by C. B. New-
combe at the top of the mountain. Oper-
ating ou short waves under the call
6ACU, the station was 1n constant com-
munication with other amateurs through-

out the country.
0000

BROADCASTING BILL FOR FREE
STATE.

The Iwnish Free State Wireless Tele-
graphy Bill, which has just been issued,
provides for a penalty of £10 and for-
feiture of the apparatus for the erime
of operating or ‘possessing wireless gear
without a licence, and a further fine of
£1 for every day during which the
offence continues, The Bill empowers the
Postmaster-General to graut licences and
regulations, and includes provision for
the issue of search warrants to the
Civic Guard to enter, if necessary by
force, any place or ship where unlicensed
apparatus is believed to be kept, and to
seize the apparatus.

With regard 1o broadcasting, the
P.M.G. will be granted authority to
establish an advisory committee to assist
in the conduct of the stations aud the
control of the programmes.

The second reading of the Bill will
probably be taken by the Dail early next
week.

cooo
SENATORE MARCON! AND THE
BEAM.

A large audience, including the King
and Queen of Italy and members of the
Italian Cabinet, listened to a lecture by
Senatore Marconi in the Augusteum Hall,
Rome, on November 21st.

In the course of tlie lecture, in which
he dealt with the development of
“beam ”* wireless, Senatore Marconi read
a telegram from London which ran:
‘“ Beam system functioning satisfactorily
in communications belween England and
Canada. There 1s great speed in trans-
mission between London and Montreal.”

Senatore Marconi expressed gratitude
both to the British and Dominion Govern-
nients for helping to materialise the in-
vention, and added—‘ I am proud that,
thanks to the work of an Italian, more
rapid and precise transmission of thought
has been made possible.”” Ile declared
that the influence of atmospheric disturb-
ances upon the new systen will be in-
significant, as he has been able to verify
this in the course of the experiments
between England and North America.

“ WIRELESS WORLD "’
LECTURE IN GLASGOW.

Under the auspices of The
Wireless World a Lecture will
be delivered by Dr. N. W.
McLachlan, M.I.E.E., on

*“ Quality in Broadcast
Reception™’

(with Demonstrations),
at
The McLellan Galleries,
Sauchiehall Street, Glasgow,

on Saturday, Dec. 11th, 1926,
at 8 p.m.

Chairman: Prof. G.W. O. Howe,
D.Sc.,, MI.E.E.,
Professor of Electrical Enginecring,
Glasgow University.
(Admission Free by Ticket. Doors open
at 7.30.)

Tickets are obtamable from the Hon. Secre-
tary, Glasgow and District Radio Soriety,
620, Eglington Street, Glasgow. and 27, Moray
Avenue, Scotstoun ; also from Wireless

Dealers in Glasgow.

WIRELESS AT WESTMINSTER.
By Oun DPARLIAMENTARY CORRESPONDENT.
PAYMENTS TO ARTISTES.

The question of broadcasting was again
raised 1n the House of Commons last
week on the second reading of the Con-

FORTHCOMING EVENTS.

WEDNESDAY, DECEMBER 1st.

Institution of Electrical Engyineers, Wire-
less Section.-—At 6 p.m. (light 7efresh-
ments at 5.30). At the Institution,
Savoy Place, W.C.2. Lecture: ' Notes
on Design and Dctails of a Hiyh Dower
Iadiv Transmitter, using Thermionic
Valves,"" by Messrs, R. ", Hanssard
and /. Faulkner.

Tottenham I'ireless Sociely.—At 8 pm.
At 10, Bruce 6Grove, N.I7. Monthiy
Business Meeting, followed by ** Some
Gadgets,” by Mr. H. A Brown.

Barnstey and District Wireless Associa-
tion.—At 8 p.m. At 22, Market Street,
Barnsley. Demonstration f Loud-
speaker Work, by Mr. R. H. Morguns

tof the G.E.C.).
Edinburgh and District

Rudio Society.

1t 8 p.m. At 117, George Street.
Business Meeting, followed by Demon-
stration,

Mus[llﬂc:‘l Hill and Distriet Radio Society.
-At 8

p.m, At Tollington School,
Tetherdown. Guressing Competition
with Members’ Loud-speakers.
THURSDAY, DECEMBER 2nd.
Golders  Green  and  Hendon Radio
Socicty.—At 8  p.m. At the Club
House, Willifield Way, N.W.11. Lec-
ture by Mr, Scanlon.
: FRIDAY, DECEMBER ird.
: Radio FEzperimental Society of Man-
chester.—Talk on Research Work, by

Dr. F. A. St. John (President).

Leeds Radio Society.—A4 8 pm. A4t Col-
Lingon’s Cufé, Wellington Street. Lee-
ture: ‘“Tuning, Capacity and
ance,” by Mr. W. G. Marshall,

Sheffield and District Wireless Sociely.
Lecture: “The Superheterodyne in
Practice,” by Mr. C. F. Peck.

MONDAY, DECEMBER 6th.

Ipswich and District Radio Society,—At
8 pm. At 55 Fonnereau Road. Lec-
ture: ‘“ Amplion  Loud-speakers,” by
Alfred Graham and Co.

Southport and District Radio Society.—
At St. Andrew's Hall, Part Street,
Lecture by Mr, Bird Engineer-in-
Charge at 2ZY.

Induet-
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solidated Fund Bill. Mr. Day referred
to the fees paid to artistes who broadcast,
and said that on one occasion 12 artistes,
the majority of them star 7 per-
formers, were paid £21 by the British
Broadcasting Company for an hour’s
broadeasting. That was a ** disgusting ”’
fee. Tirst-cluss entertainments by first-
class artistes could not be expected for
fees of that kind. Turther, some of the
broadecast talks were indistinet, and, as
they are usually written, he suggested
that they might be spoken by people who
could articulate properly. He also urged
that 1t was unfair that owners of crystal
sets should have to pay the same fee as
owners of powerful valve sets, and he
asked if the Postmaster-Gencral was
looking after the fees for portable wire-
less sets.

coco0o

TRACKING UNLICENSED PORTABLES.
Lord Wolmer, the Assistani Post-
master-Greneral, satd that the Postmaster-
Ceneral conld not interfere with the
B.B.C., nor with the new Corporation,
in regard to fees paid to the artistes.
The I’ost Office, he assured Mr. Day, was
taking very elaborate measures to see
the licences were paid. Experienced and
able officials were devoting their whole
time to this matter, and their activities
had resnlted in a marked increase in the
licences taken out. Ile was not allowed
to tell Mr. Day how portable sets were
detected, but they were being detected.
Up to date 430 successful prosecutions
had taken place, and others were pend-
ing. The 1dea of making the licence fee
lower for crystals than for power-
tul sels had been very carefully con-
sidered, bat its enforcement would cause
a great deal of friction and administra-
tive difficulties. The complaint as to
lectures was a matter more for the Cor-
poration than for the Government, but
1t was the foct that the yearly pro-
gramme, taking it altogether, was better
than that of any other sincle broadcast-
ing hody in the whole world.

cooCco

TWO TYPES OF PROGRAMME ?

Mr. Montague suggested that there
should pe two stations-—one for entertain-
ments and the other for lectures and
classical music.

Lord Wolmer said that the question of
two stations was under consideration,
and although there were difficulties with
respect to wavelengths, it was probable
that 1n a year or two the scheme would
be in operation.

cooo

BEAM INTERFERENCE IN CORNWALL.,

Sir William Mitchell-Thomson, in reply
to Mr. Pilcher, stated that he was in-
formed that the operation of the Post
Office Beam Station at Dodmin did not
interfere with broadcast reception in
Cornwall, provided that suitable receiv-
ing appavatus was used. Some interfer-
ence had been experienced by persons in
Cornwall  conducting experiments 1n
transmission and reception on short
waves, but he was afraid that this might
be unavoidable.
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WINDING ANODE RESISTANCES.

Wire-wound anode resistances are
now obtainable so readily and cheaply
that, for most practical purposes, it
is almost a waste of effort for the
average amateur to construct his own.
There are occasions, however, when
the commercial article is unsuitable,
perhaps because it is not available in
a suitable value, or because its cur-
rent-carrying capacity is insufficient.
Under such circumstances, a hint as
to the winding of a simple and
reasonably non-inductive resistance
may be of interest.

A suitable former, made up of three

Fig. 1.—Bobbin former for a non-induc-
tive wire resistance.

17
811’1

ebonite discs ol about in thick-
ness, is shown in Fig. The discs
are held together by two screws fitted
with nuts, which will also serve as
terminals for the ends of the wind-
ing. The inner disc may have a dia-
meter of 1in., while that of the two
outer ones, depending on the amount
of wire to be wound into the slot, will
be up to about 23in.

Two parallel saw cuts are made in
one of the outer discs; their edges
should be carefully smoothed and
rounded off, as it is fatally easy to
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hreak the fne wire which is often
used, if it is allowed to catch in any
projection.

To wind the resistance, a screw or
an old terminal should he passed
through the centre hole of the bobbin
former, and the whole mounted in the
chuck of a lathe or a geared drill.
If the latter is used, it may be
secured in a vice. An arbitrary num-
ber of turns (say, too) should now
be wound on, and the wire then
passed out through one of the slots
and in through the other. Another
100 turns is now wound on in the
opposite direction, and the process is
repeated until the necessary resist-
ance is obtained.

Silk-covered Eureka wire, of No.
45 or 47 S.W.G., is suitable for re-
sistors of up to 200,000 ohms.
These two gauges have resistances re-
spectively of roughly 100 and 200
ohms per yard. Enamelled wire is
often suitable, although it should be
pointed out that a coil wound with
this material will have a higher self-
capacily, and, moreover, will he
rather more difticult to wind, due to
the absence of the ‘¢ cushioning ”’
effect of the silk covering.

(ol e e o]

A TEST FOR DISTORTION.

The critical listener often f{inds
difhculty in correctly apportioning the
blame for observed imperfections in
loud-speaker reproduction, and s
sometimes at a loss to know whether
the receiver or the loud-speaker itself
is at fault. The problem is admit-
tedly not an easy one, and for its
solution a critical ear, in conjunction
with some knowledge of the function-
ing of the apparatus, is necessary,
combined with a large measure of
patience.

Although telephone receivers are
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by no means distortionless repro-
ducers of telephony, their use in place
of the loud-speaker will often enable
the sourcc of poor quality to be
located more easily than by listening
to the latter instrument. It is essen-
tial, however, that the volume should
be reducec but without changing the
input to the amplifier or cutting
down its magnification. ‘This end is
most easily attained by inserting in
series with the anode of the output
valve the circuit shown in Fig. 2.
Uhe L.I'. choke may be of any type
suitable for use in filter circuits, while
the resistance R must be sufficiently
high to reduce volume to a comfort-
able degree of loudness. About
100,000 ohms or even considerably
more will be necessary, Jdepending on

Fig. 2.—Filter output circuit with a resis-
) tance for reducing volume.

the degree of amplilication, etc.

Tt has been found that it is easier
to observe the effect of alterations to
the amplifier when listening to signals
in this manner, than to depend en-
tirely on the loud-speaker.  More-
over, it is possible to get a fair idea
of the amount of distortion actually
due to the amplifier by inserting the
testing circuit (with resistance short-
circuited) in series with the anode of
the detector valve, thus making a
comparison between the amplified and
unamplified signal.
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“IF YOU HAVEN'T A METER,
YOU’RE GUESSING.”

The above heading is taken from
an  advertisement in an  American
radio journal, but the value of the
implied advice cannot be discounte
merely because it is intended to stimu-
late the sale of a particular manu-
facturer’s products. The statement
1s essentially true, and, moreover, it
puts the whole matter in the most con-
cise form possible.

Even the expert, who is continually
working with valves, is unable to say

Wireless
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definitely, merely as a result of visual
observation, that a dull-emitter fila-
ment is glowing at its proper bril-
liancy, nor is he able to assert that
the H.T. battery is giving its rated
voltage by listening to signals.
Thus, if not provided with some indi-
cating device, he would be unable to
express an opinion as to whether a
certain form of distortion was due to
decreased filament emission or to an
insufticient H.'T. voltage, as in either
case the observed symptoms might be
about the same.

DISSECTED DIAGRAMS.

DECEVBER rst, 1926.

Tt is. not suggested that the aver-
age listener, or even the amateur with
only a superficial interest in technical
matters, should equip himself with
an elaborate battery of meters, but
it is no exaggeration to say that every
user of valves should possess a
moderately reliable instrument for
reading the voltages of his L.T.,
H.T., and grid bias batteries. If a
voltmeter can be obtained with even
an approximate calibration of the
low-voltage scale in milliamperes, so
much the better.

Step=by=step Wiring in Theory and Practice.

No. 50 (a).—A Two-valve Resistance—-coupled Amplifier.

(To be concluded in next week’s issue.)

In this series of diagrams il is hoped fo make clear the steps to be taken in converting theory into

practice in the construclion of various {ypical wireless instruments.

The amplifier shown below is

suilable for adding to a valve detector, with or without H.F. amplification; the plate of this defector

is joined to the input terminal.

Unless common batteries are used for receiver and amplifier, an extra

connection must be necessary between the negative L.T. lerminals of each.

INPUT

o
HT. +,

HT =

= =

-

: =S| |2
5 e 5
o) £
o X[ o

i N

& T
§ 1t i
1 | 2
The filament circuits are wired in the conventional manner The coupling Detween the detector and the first L.F. valve is

with re¢sistances in the positive leads.

It is unnecessary to use
separate rheostats if the valves have the same L.T. rating.

wwWwW americanradiohictorv com

completed. Note that the detector valve anode is fed through the
resistance by the H.T. supply of the amplifier.
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CIRCUITS

in Theory and Practice.

23 (conclusion).—Valves for the Low=frequency Amplifier.

By S. O. PEARSON, B.Sc., A.M.LE.E.

cast receiving set is to obtain reproduction of

the highest possible quality, and where the set is to
operate a loud-speaker the amplifier must be capable of
giving the required volume of sound without introducing
valve distortion. Under normal conditions the transmis-
sions trom the British Broadcasting Company’s stations
are remarkably free from distortion of any kind, and a
properly-designed receiver operating a good loud-speaker
renders very pleasing results.

Most of the latest tvpes of loud-speaker are capable
of dealing with much greater power than the older forms
without becoming magnetically saturated, and thercfore
can be made to give much greater volume without any
appreciable distortion in the loud-speaker itself. The
volume of sound from an actual orchestra is very con-
siderable, and a loud-speaker will give a very much more
realistic rendering of orchestral music if the volume ob-
tained is comparable with that of the actual orchestra,
but of course the degree of loudness must be regulated
to suit the size of room in which the loud-speaker is situ-
ated. In any case the volume should be very much
greater for orchestral and choral music than when listen-
ing to an individual talking, and some sort of volume
control should be provided in all cases where the set is
capable of giving loud results. When listening to a
topical talk, for instance, it is most unpleasant to have
the speaker shouting in a voice which is unnaturally loud,
especially when we know that the speaker in the broad-
casting studio is talking in a normal voice as if he were
merely addressing a few people in an ordinary room.

Assuming that the loud-speaker is a first-class instru-
ment and that all precautions have been taken to prevent

[

7 I YHE chief desire of evervone who constructs a broad-

INPUT

Fig. 1.—Circuit of typical three-valve low-frequency amplifier.

B 35

distortion in the high-frequency circuits and detector, we
can turn our attention to the low-frequency amplifier
The general design and number and types of valves
will depend on the degree of volume required, the pro-
perties of the loud-speaker itself, and on the strength
ol the signals received. One of the chief factors in the
design is the choice of suitable valves for the low-
frequency amplifier, and this section is devoted to the
discussion of the various aspects of valve characteristics
in relation to the quality of reproduction. In particular
the last valve needs special consideration as its function
in the set is quite different from that of all the other
valves, inasmuch as it has to give a considerable energy
output from its plate circuit whereas, in the case of all
the preceding valves, only a voltage output is required
and the smaller the amount of energy wasted the better.

“ Grid Swing >’ and Grid Bias.

For the sake of simplicity we shall consider a three-
valve low-trequency amplifier circuit in which resistance-
capacity coupling is used, such a circuit being given in
Ilig. 1. We shall assume that the couplings have been
correctly «lesigned so that all frequencies within the
audible range are amplified 10 the same extent. As it
is much more helpful in a case like this to consider actual
figures rather than symbols we shall refer to typical
valves the characteristics of which are known. For in-
stance, suppose that the first valve V, is a Marconi or
Osram type D.E.35B, which has an amplification factor
of 20 and an internal impedance of 30,000 ohms. The
anode characteristic of this valve, with an anode voltage
of 120, is given by the lower curve of Fig. 2.

Now suppose that the greatest amplitude of low-fre-
quency alternating voltage which is applied between the
grid and filament of the firct valve during reception is
o.1 volt; then with an anode resistance of 100,000 ohms
the voltage amplification given by V, will be 20 x

100.000 )
T — 15.3, and the voltage passed on to grid and
130,000

filament of the succeeding valve will be 15.5 x o1 =
1.53. To eliminate valve distortion each valve must be
operated on the straight portion of its anode character-
istic lying betwecn zero grid polentral and the lower bend
in the curve.  We shall call the range of grid potentials
lying between these limits the permissilile grid swing of
the valve. Thus the grid must be given a mean negative
potential lying about mid-way between these two points.
If the amplitude of the alternating voltage applied to the
grid is sufficiently great to cause the grid to become
positive with respect to the negative end of the filament
when passing through its positive maximuwm values, grid
current wil! flow during these intervals and the tendency
will be to flatten the tops of the waves and distortion will
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result. Similarly, if the negative half-waves are of suifi-
cient amplitude to operate the valve round the lower bend
in the characteristic a certain amount of anode rectifica-
tion will occur, resulting in further distortion.

From the above it will be clear that /wice the ampli-
tude of the grid oscillation must not be greater than the
permissible grid swing of the particular valve. In the
example given albove we found that the greatest ampli-
tude of oscillation applied to the grid of the second
valve was r.53 volts, and therefore the permissible grid
swing of the second valve must be at least 3.06 volts or,
say, 3.5 volts, allowing a margin of safety. Referring
again to the lower curve of Iig. 2 we see that the per-
missible grid swing for the D.E.gB valve is not more
than about 3 volts, and therctore another of these valves
will not be suitable for the second stage.  Of course,
the permissible grid swing can be increased by raising
the H.T. voltage applied to the valve, but it is always
a desirable feature to use the same H.T. voltage on all
the valves in the low-frequency amplifier, especially when
a battery eliminator working from the lighting supply is
employed.

ANODE VOLTS=-120

25

20

ANODE CURRENT-MILLIAMPERES

15
10
5
0
-30 -20 -10 0
GRID VOLTS

Fig. 2.—Anode characteristic curves of valves suitable for the
successive stages of a low-frequency amplifier.

For the second stage, then, we choose another type of
valve capable of dealing with lurger amplitudes of grid
yoltage, such, for instance. as a D.L.5, the anode charac
teristic of which is given by the middle curve of Fig. 2.
The permissible grid swing ot this valve is nearly 10 volts
with an anode voltage of 120. In this case the negative
grid bias would be adjusted to about 6 volts, giving an
ample margin of safety. The amplification factor of this
valve is about 7 aad its internal tmpedance 8,000 ohms.
Therefore with an anode resistance of 100,000 chms the
voltage amplification obtained will be approximately ; x

[00, 000
0.5, ¢ d i oltage appliec
108,000 1.5, and the amplitude of voltage applied

to the third and last valve will Le 1.55 x 6.5 = 10 volis.
Hence the grid voltage of the last valve will vary over
a range of zo volts, and accordingly we choose a valve
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such as the D.E. 34 which will permit of a grid swing
of about this range with a plate voltage of 120 and a
grid bias of about 12 or 13 volts negative. 'This will be
clear on referring to the upper curve of Fig. 2.

The permissible grid swing of a particular valve de-
pends chiefly upon the mesh of the grid, that is to say,
on the number of turns of wire constituting the grid.
Tor instance, the respective plates and filaments of all
three valves mentioned above are identical; but in the
first the grid consists of a large number of turns of fine
wire wound with the successive turns fairly close together,
there being about 25 to the inch. In the second valve
there are ahout 16 to the inch, and in the last the grid
consists of comparatively few turns of the order of 8 or
10 to the inch.

Output from the Plate Circuits.

So far the choice of the three valves V,, V, and V, in
Fig. 1 has been determined purely and simply by the
amplitude of oscillation applied to the respective grids,
this consideration being of paramount importance if valve
distortion due to overloading is to be avoided. But we
must also look to the plate circuits and make sure that
the internal impedances are suited to the general arrange-
ment. Now the output from the plate circuits of the first
two valves V, and V, are merely voltage outputs and thus
the internal impedances of these two wvalves are of
secondary importance. All that is necessary is that the
impedance of the coupling, whether it be in the form of
a resistance, a choke or a low-frequency transformer, shall
he high compared with the internal impedance of the
valve in the plate circuit of which it is connected.

In the case of the last valve, however, the conditions
are quite different as we require the greatest possible
energy output from the plate circuit to operate the loud-
speaker. Tor this reason the internal impedance of the
last valve should be of such a value as to suit the im-
pedance of the loud-speaker or other output circuits.
Generally speaking, the internal impedance of the valve
should be of about the same order of magnitude as the
impedance of the loud-speaker at the lower note frequen-
cies. This point is referred to again below. Another
consideration is that the last valve must have a filament
capable of giving ample electronic emission in order 10
provide the necessary power in the plate circuit. Now
in general it will be found that those valves capable of
dealing with large grid voltage variations have low ampli-
fication constants and also low internal impedances.
Hence they take more plate current and are capable of
giving a much greater energy output from the plate cir-
cuit, and arve for this reason called ‘‘ power valves.”” Of
the three valves chosen in the above example, the first is
a special one of high amplification factor and moderatelv
high internal impedance. capable of dealing with small
oscillation amplitudes only ; the second is a general-pur-
pose valve of moderate amplification factor and fairly
low internal impedance, capable of dealing with moderate
amplitudes of oscillation; the last is a power valve of
low internal impedance and fairly low amplification fac-
tar, capable of dealing with oscillation amplitudes up to
about 1o volts on the grid.

Whether the last valve, with a permissible grid swing
ol zo volts, is sufficiently powerful to operate the loud-
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speaker or not depends on the construction of the latter.
Lor most ordinary horn-type loud-speakers the power
available is ample, and in some cases sufficient to saturate
and overload the loud-speaker. ith this type of loud
speaker the sound coming from the diaphragm is greatly
nmagnilied by the mvgaphomc " effect of the horn, w ith
the result that a comparativelv small amount of energy
is required to operate it With loud- speakers of the
cone type where no horn is used the sound comes direct
from the diaphragm without the assistance of a horn ro
enhance it, so that in general this tvpe of loud-speaker
requires more power to operate it than one of the horn
type.  In a case like this it is probable that a valve with
characteristics similar to those of the last valie in the
amplifier discussed above will not Le capable of giving
out the required amount of power, in which case a still
more powerful valve would be required, such, for in-
stance, as an L.S.5 or T.5.5A.  For verv powerfu!
vaives of this nafure it is usually necessary to use a
high tension voltage of 250 to 300 volts, and where drv
batteries are used the upkeep expenses are very consider-
able. In any case a power valve takes a much larger
plate current than ordinary valves. and the usual type
of high tension drv battery soon runs down. Without
a doubt the most suitable source of II.'T. supply is a
hatterv eliminator working from the lighting mains.

Testing for Valve Distortion.

It is a very easy matter o test for valve distortion in
a low-frequency amplifier if one has a milliunmeter.
First the instrument js connected in the plate circuit of
the first low-frequency valve (not the detector valve), and
the pointer is carcfully watched whilst signals are being
received.  If the valve is functioning correctly there
will be no movement of the pointer even when the loudest
notes are coming through. The reason is, of course,
that when the valve is operating on the straight part of
its anode characteristic the application of an oscillating
voliage to the grid does not cause any change in the mean
value of the pJate current. If the grid is given too high
a negative bias bottom bend rectification will occur on the
louder notes, and the needle of the milliammeter will
fluctuate #pwards whenever a loud note occurs.  Simi-
larly, if the negative grid bias is insufficient grid rectifica-
tion will occur on the loud notes and the needle will dip
down. It is possible to find a value of grid bias which
will maintain the milliammeter pointer stationary cven
though the amplitude of oscillating voltage applied to the
grid is greater than the permissible grid swing of the
valve will allow. For instance, the grid bias mav have
such a negative value that bottom bend rectification and
grid rectilication occur simultaneously and to the same
extent, so that one balances the other out. However, if
it is found that on changing the grid bias by a small
amount the needle still remains stationary (at a different
point of the scale of course), then no rectification is
taking plate and no distortion is being introduced by
that valve. )

The same process is repeated for the next valves taken
in order. If it is found that the mean current in the
plate circuit of the second valve is caused to fluctuate
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by the signals, it is of no use making any tests on the
third valve unuil the fault has been corrected, because
these fluctuations are passed on through the low-fre-
quency coupling to the next valve, and so on. Having
tested all the valves in the low-frequency amplifier in this
manner, and having found that all the respective plate
currents remain constant during reception, we know that
the valves themselves are not causing any distortion.
Drums and Bass Notes.

By connecting a milliammeter in the plate circuit of
the last valve, we are enabled to observe an interesting
tact about the broadeasting of orchestral music, namely,
that the clectrical variations representing the sounds of
drums and bass instruments have a verv much greater
amplhitude than the oscillations IeplesentmtT the higher
pxtcwed notes even though the loudness is about the same
in each case.  With the milliammeter in the plate circuit,
the grid bias is gradually increased in a negative dnectlon,
and it will be found that a point can be reached where
the pointer jumps every time the sound of a drum comes
through, but remains statienary on the other sounds, and
the bias has to be further increased to a considerable
extent before the ‘‘ normal *” sounds begin to show their
effect oh ‘the pointer of the milliimmeter. Tt is thus
important to see that the tests for valve distortion are
made on loud orchestral music when drums are being
used.

(&)

Fig., 3.—Curves showing the type of distortion due to over-
loading of a L.F. valve.

If the valves are incapable of dealing with the ampli-
tudes representing the drums, but operate fairly
well on the amplitudes representing the other instru-
ments, it might at first appear that the only effect would
be to suppress the drnims relatively to all the other sounds,
but as a matter of fact these othe1 sounds are seriously
distorted every time the very low-frequency oscillation
representing the drums comes through. The reason for
this can be clearly seen by Cons1delm‘r a simple case
where a very low-frequency voltage of high amplitude
and a moderate-frequency voltage of me(hum amplitude
are applied simultaneously to the grid of the valve. The
dotted curves A and B in Fig. 3 (a) represent these
respective voltages, and the full line curve C gives the
true wave form applied to the grid. being the sum of the
curves A and B. Now if the amplitude of A is suffi-
ciently great to overload the valve, it is obvious that the
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tops of the resulting wave in the plate circuit wil] be
flattened, as shown at D in I'ig. 3 (b). This is not all,
however ; during the time that the lower frequency com-
ponent of the wave is passing through, say, its negative
maximum values, as far as the higher frequency com-
ponent is concerned, the valve is operating well round
the lower bend in the anode characteristic, with the result
that this higher frequency oscillation is amplified to a
much smaller extent during those times when the lower
frequency wave is passing through its maximum values
than under the normal conditions. The resulting wave
obtained in the plate circuit is totally changed, and so
also 1s that representing the higher frequency ndte.
When there are a number of these higher frequencies, the
reader can well imagine the serious distortion that will
take place it the amplitudes of the bass notes are too high
for the valve. When this occurs in a valve receiver all
the higher notes seem to be broken up every time the
drum is struck.  In an actual orchestra, although the big
drtim may be very loud, it does not overpower and break
up the vibrations from the other instruments, and the
same thing applies to a wireless receiver, if the valves
are all capable of dealing with the highest amplitudes
without any overloading.

The range of audio-frequencies efticiently reproduced
by loud-speakers varies a great deal with the different
makes and qualities, with the size of the horn used, etc.
Some loud-speakers are incapable of reproducing the notes
i the lower register in anvthing like the correct propor-
tion, and in many instances drums, about the loudest
instruments Jjn an orchestra, are hardly audible at all,
whilst at the same time a violin sounds more or less
natural. It is futile to include special refinements in the
low-frequency amplifier if the loud-speaker is a bad one,
and vice versa.  Assuming that we have a loud-speaker
which 1s capable of giving at least a passable rendering
of such sounds as those of a drum as well as the more
usual sounds, we naturally want to make quite sure that
none of the lower frequencies are lost in the amplifier
itself, and design our intervalve couplings accordingly.

But there is another point in this connection which
does not seem to be very widely appreciated, namely, the
effect that the impedance of the last valve has on the
rendering of the lower notes in the musical scale. Bv
using a final valve, the internal resistance of which is
high compared with the impedance of the loud-speaker
measured at one of the lower frequencies, the bass notes
are weakened relatively to the trebles, and by using a Tow-
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mpedance valve the hass notes are enhanced and a better
balance 1s obtained. A simple calculation will make the
reason for this evident: Suppose that we had a power
valve with an internal impedance of 2,000 ohms, and,
connected in the plate civcuit, a loud-speaker with an
impedance of 2,000 ohms at 100 cycles per second and
12,000 ochms at 1,000 cycles per second. Now, inter-
changing this valve for one of 12,000 ohms, Lut having
the same amplification factor, is equivalent to inserting
an extra resistance of 10,000 ohms in series with the
original valve. As far as the 1,000-cycle note is con-
cerned, we have added in series with the loud-speaker a
resistance of the same order as the impedance of the loud-
speaker itself, and so have cut the current down to about
half the original value.  But at 100 cycles the loud-
speaker impedance is only 2,000 ohms, and adding the
10,000-0hm resistance in series will cut the low-frequency
current down to about a quarter of its original value.
Thus the lower notes are reduced to a much greater extent
than the higher ones. Anyone can obiserve the effect in
practice by connecting a high resistance in series with the
loud-speaker.

Impedance of the Last Valve.

Of course, the comparison of amplitudes given above
is only a rough approximation, because the differences of
phase have not Leen taken into account, a procedure be-
vond the scope of this article Nevertheless, the figures are
sufticient to show that the internal impedance of the last
valve should be at least as low as the impedance of the
loud-speaker at a frequency of about 100 cveles per
second. The D.C. resistance of the loud-speaker really
plays no part in the conversion of electrical variations
into mechanical vibrations, but it serves as a useful guide
as to the impedance. 1In general the internal impedance
of the last valve should not be greater than about four
times the D.C. resistance of the loud-speaker uniess, of
course, a transformer is used.

It is hardly necessary to add that, where a power valve
is used for the last stage, the D.C. component of the
plate current should not be allowed to pass through the
windings of the loud-speaker, the usual fjlter circuit with
a choke and condenser being included; a choke of high
inductance is connected in the plate circuit, and the loud-
speaker is connected across this choke in series with a
large condenser of one of two microfarads, as shown in
Tig. 1. 'The inclusion of the filter circuit does not in
any way affect the arguments regarding the relative imped-
ances of valve and loud-speaker.

Streetly  Manufacturing Co., Ltd., e H. Clarke and Co. (M/C), Ltd., Atlas
Aldridge Read, Streetly, nr. Sutton Cold- . Works, Eastnor Street, Old Traftford.
field. Leaflet giving useful information Catalogues Received. Manchester. New radio catalogue of
regarding synthetic mouldings, such as Atlas components with coil pamphlet

knobs, dials, ete., for wireless purposes.
coo0o0
Metro-Vick  Supplies, Limited, 145,
Charing Cross Road, London, W.C.2. 46-
page art catalogue of Cosmos Radio Pro-
ducts, including sets, loud-speakers,
valves, accessories agd components.
[o] (o]

electrical gear.

Darimont Works,

The Great Northern Telegraph Com-
pany (Ltd.), Copenhagen, Denmark.
Catalogue of the products of the Com-

snitable valves.

pany’s instrument factory including tele- 18
graph apparatus, testing instruments and

©00
Darimont Electric Batteries, Limited,
Abbey
Royal, Loundon, N.\W.10.
14, giving particulars of the Darimont
“ Home Service’ battery

No. 11, and folders Nos. 17 and 18, deal-
with  Atlas high tension battery
eliminators for D.C. and A.C. respec-

tively. e
o] o]

Marcouiphone Company, Limited, 210-
212, Tottenham Ceurt Road, London, W.1.
Publication No. 450, dealing with Max-
coniphone high tension supply units for
A.C. and D.C. Publication No. 440a,
dealing with Sterling condensers.
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Wavelength Changes and the Relays.

We are not yel out of ithe wavelength
wood. At the last moment I hear that
further changes are likely to be made
within a week or two.

A great problem at the moment is
what is to happen to the relay stations.
Savoy Hill may decide after all to refer
to Geneva’s original plan and place all
the relays on the common wave allocated
to them by the central authority.

0000

A Scottish ““ Daventry.”

Several correspondents have sent me
spirited letters on the topic of Scotland’s
hypothetical  high-power  broadcasting
station. A fortmight ago, when the sih-
ject was first broached in these columns,
one thing at least seemed certain, viz.,
that Scotland either did or did not desire
such a station. Now even this is uncer-
tain.  One writer, eriticising my remark
that there must he many places in the
Hebrides where only a multi-valve set
would pick up a broadcast programme,
says that in the Inner Hebrides high
mountains may cause complete screening,
but that after dark in the Outer Tsles
a good valve set in efficient hands will
bring in most European stations. Other
correspondents of the same persuasion
suggest that the  Tand o’ Cakes” is
getting along splendidly and needs no
spoon feeding in the shape of high-power
transniissions.

o000

The Other Side.

Another side of the picture is reveuled
by correspondents who are unequivocally
in favour of a high-power station in the
centre of Scotland. One writer remarks
that such a station “ would give an
alternative programme to Northern Ire-
land, and would make wireless much more
popular in the Highlands.”

nooo
What Savoy Hill Thinks.

What has the B.B.C. to say on the
question? At Savoy Hill T gained the
impression that Scotland will have to
wait at least two vears, 7.e., until the
projected regional scheme is proceeded
with, If and when the regional scheme
materialises, the whole of Great Britain

B 39

%"’BanTanﬁm e f“;hﬂ’ﬁ'ﬁﬁ"o‘
News from All Quarters:

Geneva Scheme Revisions—A Scottish ‘“ Daventry ’—A Hectic Autumn—Christmas Programmes—
Brightening the News—Doings in Spain.

will probably be covered by three or four
high-power stations, with a sprinkling of
relay stations serving areas still ““in the
cold.” .

oOCQO
Regional Scheme for Europe ?

The potentialities of a regional scheme
of this description may be recognised in
Kurope during the next ten years; and
the time may come when the whole Con-
timent may be linked by invisible bonds of
friendship  simply throngh a chain of
high-power regional stations. Such trans-
mitters, limited in number but not in
power, could operate on widely separated
wavelengths, so that every listener in
Furope would have at least three or four
programmes, from which to choose.

QooO0
Christmas Carols.

Carels will be hroadeast through 2LO
and 5XX from St. Mary’s Church, White-
chapel, on Christmas Eve.

745
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By Our Special Correspondent.

The Last Act.

The British  Proadeasting Company,
when we come to think of it, has entered
upon a quite extraordinary phase of its
caveer. Its present position is not unlike
that of the traditional fat lady in the
opera who, while rapidly dying of con-
sumption, is required to sustain a con-
tinuous pzan of jovous melody.

S OoCco

A Hectic Autumn.

The autumn hours of this moribund
organisation have been lively enough. In
the first place the engineers of the Com-
pany, in collaboration with the Union
Internationale de Radiotelephonie, are to
be congratulated on carrying out an
eleventh-hour wavelength change of corn-
siderable magnitude with remarkable
success; second, the programme staff
has carried on nobly with rapidly
diminishing funds amid all the uncer

LEARNING TO ROUSE THE ETHER. Boys recciving wireless instruction on the

famous flagship * Iron Duke."

A thorough grounding in Morse is an indispensable

preliminary, though broadcast listeners on the coast may think otherwise }
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tainties  of pending liguidation: and
thirdly, the company has bravely en-
countered those critics, who, like carrion
erows, invariably encircle the head of
one whose days are numbered.

coo0o

Good Counsel.

The Company has never suffered from
lack of advice. Every post arriving at
Savoy Hill contains helpful information,
especially on the subject of talks. The
only snag is a lack of unanimity. About
2 per cent. of the letters are in entire
agreement with each other.

o000
Disgraceful !

Mention of talks and the criticism
which they receive reminds me of a con-
versution I had recentlv with Mr. J. H. A.
Whitehouse, the official lecturer of the
B.B.C. Mr. Whitehouse had been lectur-
ing in a provineial town on the prepara-
tion of programmes; the discussion
centred round broadcast talks and the un.
suitability of certain subjects. ““TIt’s
disgraceful ' 7 gaid a man in the
audience. ‘T was sitting down to dinner
with my wife the other night. and had
hegun carving the leg of mutton, when
thev put on a talk entitled *‘ The Diseases
of Sheep ™ !

0000
An Important Question.

One night, during a particularly lively
discussion, Mr. Whitehouse oliserved an
unobtrusive little man at the back who
seemed burning to ask a question. For
a few minutes other speakers prevented
the littie man from putting his query.
In a momentary lull Mr. Whitehouse ex-
pressed his willingness to answer ques-
tions. ““ What I want to know,” said the
little man, ‘“is the colour of the paint
on the Daventry mast.”

0000

A Watching Briet.

During the first fortnight with the
Geneva wavelengths the B.B.C. obtained
most of its information on how the
scheme was working by means of the
receiver at Keston. In addition, a numher
of amateurs aud others, specially deputed
by the Engineers’ Department, kept
watch in various parts of the Kingdom.
Most of these amateur *“ watchers ™ are
experimenters of long standing, who have
vendered the company similar service in
the past.

0000
Strange Bedfellows.

That either Birmingham or Aberdeen
wonld have to shift its wavelength was
generally expected; indeed, right from
the first, a good many people questioned
the sanity of putting these two powerful
stations on the samme wavelength. At the
moment of writing Aberdeen has been
moved up a 10 kilocycle stage to 500
metres; but I wonder how long this state
of affairs will he tolerated by Zurich,
Helsingfors, Palmero, Tromsoe and
Bourges, all of which are on the 500
metre wavelength. Not one of these uses
as mueh power as Aberdeen—even Zurich
has only [kW--so with all due respect
to the Granite City, ii looks rather like
an interloper!

Wireless
World

Parsifal.

“Parsifal,” Act 2, Scene 2, will be re-
layed from the Prince of Wales Theatre
Birmingham, on December 15 to 2LO and
5XX.

CCoo

On Christmas Morning.

The religions service chosen for broad-
casting from 2LO and 5AX on Christmas
morning will be that which is taking
place in York Minster.

cooo

Engineers in the Fireplace.

B.B.C. engineers forecast that one of
the best theatrical broadcasts of the year
will take place from the Playhouse on
December 13, when a twenty-five minutes’
excerpt from Act 1 of * Romance” is to
be given, in which Miss Doris Keane and
Owen Narves ave taking part. It will be
their first broadcast. The engineers will
supervise the relay from behind the fire-
place on the stage.

0000

Johu Henry Calling.

John Henry will broadeast his burlesque
opera from the Glasgow station on
December 18.

FUTURE FEATURES.

Sunday, December 5th.
LonpoN.—“ The Lotus Eaters,” a
choric song by Alfred Tovd
Tennyson.
AerpEeN.—Concert relayed from
the Cowdray Hall.
Monday, December 6th.
LoxnoN.—“ The Piper,” a lviic

drama in one act founded upon
Browning’s ““ Pied TPiper of
Hamelin,” by Herbert Fervers.
Tuesday, December 7th.
Loxnon.—B.B.C. International
Concert relayed from Grotrian
Hall.
Davenrry.—Military
gramme,
Barrast.—* Polyglot.” &
petition.
Wednesday, December 8th.

bhand  pro-

com-

Bizminghaym.—City  of  Birming-
ham Police Band.
Grasgow. — ° The Glitiering

Gate,” fantastic play by Lord
Dunsany.

Thursday, December 9th.
Lo~xbpon.—Old Ttalian Musie.
BovrNEMourh. — ° Landing  the

Shark,’”” by Vivien Tidmarsh.
Carvirr.—Handel’s ‘¢ Samson.”
NewcasTLE.—Community  singing

relaved from Victoria Hall,

Sunderland.

Friday, December I10th.
Lonpon. — ““ The  Barber  of

Seville.””’

Saturday, December 11th.
LoxpoNn.—*" My Programine,” hy
George Grossmith.
Grassow. — Pantomime

devella.”

* Cin-

wwWwW americanradiohistorv com
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The News Bulletin.

Last week I referred to that dreary
recital known as the First News Bulletin.
In view of a meeting which has been
arranged between officials of the B.B.C.
and members of the Newspaper Proprie-
tors’ Association, I should not be sur-
prised if, in the New Year, striking
changes occur on the news side of the
programnie.  Very probably the First
News Bulletin will he scrapped and the
present Second News Bulletin elahorated
considerably.

0000

Broadcasting v. The Newspaper.

It is difficult to imagine, however, that
the broadcast news bulletin could ever
approximate to the newspaper as a
vehicle of news and thought. I caleu-
late that one of the larger ‘‘dailies,”
read aloud and at the same vate as the
Lroadeast news bulletin, would occupy an
announcer for twenty-four hours! When
readers have a little time to spare they
might try the experiment themselves'

ococCOo

Great Spanish Broadcasting Group.
One of the most enterprising of the

European broadecasting concerns seems
to be the ‘ Union Radio” group in
Spain.  This company now controls six

stations, viz., Madrid, EAJ7, and Radio
Castilla, EAJ4, Cadiz, EAJ3, Bilbao,
EAJY, Seville, EAJ17, and Barcelona,
EAJ1. The new Seville station, with a
power of 1kW., replaces two smaller
ones, and is proving so satisfactory that
theve is still a doubt as to whether the
proposed new high-power station in that
city will be erected after all. 'The taking
over of TRadio Barcelona hy * Union
Radio *’ is regarded as a very important
step among Spanish listeners, and already
inter-relaying between Madrid and Barce-
lona  has satisfied all expectation.
Listeners in Madrid are delighted at
having an opportunity to hear the operas
which are plaved at the ‘‘ Gran Teatro
del Liceo,”” in Barcelona, as the *Gran
Teatro” is considered to be the hest
Opera House in, Spain.
00O

* My Programme ’’ at Bournemouth.

The series of broadcasts now being
given from 2LO under the title of “My
Programme ”’ have induced the Bourne-
month station to arrange a similar pro-
gramme for December 8, when menibers
of the station will co-operate in providing
suggestions and requests for an evening's
entertainment  to be broadeast from
6BM.

0000

A Powertul Voice.

Bach’s Christmas Oratorio, which was
broadcast from the London studio during
the Christmmas season of 1925, will be re-
peated this year, and, as previously, M.
Leonard Gowings will take part. Mr.
Gowings tells an amusing story against
himself. A f{riend of his with a very
fine, powerful voice was at his house,
singing, Mr. Gowings’ little daughter,
on hearing the visitor sing, exclaimed,
“Why, he’s worse than father!”

1340
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37 —Edison Paves the Way for the Valve.

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

T cannot be claimed that wireless, as perfected and

established by Marconi, could have any popular

appeal. The public were duly impressed by the
momentous discovery of the world, but after the usual
““nine days’ wonder '’ the new marvel was taken for
granted and became a part of the commercial life of
nearly all civilised countries. The future of wireless
seemed to lie in its commercial possibilities, and it was
expected that it would prove a serious rival to the long-
distance cable. No one could have dared to predict for
it any other future. A discovery in 1904, however, was
destined to make revolutionary changes, not only in intro-
ducing an entirely new method of transmission and recep-
tion, but also in making possible radio telephony and
consequently broadcasting as

valve was invented shows the value of detailed observa-
tion of trifling phenomena. The story commences many
years ago at a time when scientists were devoting their
efforts to lighting the homes ot the people with electricity.
After countless experiments, the labours of Edison in the
United States, and of Sir Joseph Swan in England, aided
by C. H. Stern, turned a scientific theory into an accom-
plished fact, and the electric incandescent lamp was pro-
duced. In 1883 Edison noticed that the filaments of the
electric lamps broke easily at the slightest shock, and that
when the lamps burned out, the glass bulbs became so
blackened that the amount of light was considerably

diminished.
Although it seemed almost too trifling a matter to call
for serious notice, Fdison de-

enjoyed to-day by millions of . -
listeners. -

The Modern Aladdin’s Lamp.

This discovery was the ther-
mionic valve, the work of John
Ambrose Fleming, Professor of
Electrical Engineering at the
University of London. It fol-
lowed on the researches of
Edison into the origin of a
peculiar effect that he observed
in clectric lamps, and is one of
the most wonderful inventions
of recent years. It has heen
called ‘ the modern Aladdin’s
lamp,” but even the wonders
that Alad®n was able to con-
jure up with the aid of his old
lamp are surpassed by the valve,
which brings to its owner won-
ders never dreamed of .even by
the highly imaginative author

of A Thousand and Owne i il
Nights. =
The manner in which the

B 41

‘Thomas Alva Edison.

e termined to investigate the
matter.  He noticed that in
many" burned-out lamps there
was a line of glass that was not
discoloured as was the re-
mainder of the globe. It was
as though someone had taken a
smoked glass, drawn a finger
down it, and left a perfectly
clean line behind. Lamps with
these sharply defined clean
spaces were covered eclsewhere
with a deposit of carhon or
metal, the clean line being im-
mediately in the plane of the
fitament and on the side of the
loop opposite to the burnt-out
point of the filament.

Molecular Bombardment.

The unbroken part of the
filament appeared to act as a
screen to that particular line of
clear glass, and that the dis-
charge from the overheated
point bombarded the remainder
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Pioneers of Wireless.—
of the Dbulb with
metal.

In his experiments to investigate this action Edison
lixed a small metal plate inside the globe. This plate
was suspended near the filament, but insulated from it.
He was surprised to notice that when this plate was con-
nected to the positive terminal of a battery the negative
terminal of which ‘was joined to the flanient, an electric
current passed along the wire from the plate, although
there was no metallic connection between the filament
and the plate. The passing of the current was indicated
by a galvanometer, connected between the plate and the
battery. In puzzling over this remarkable effect, Edison
came to the conclusion that there could be no doubt that
the current jumped across the gap between the filament
and the plate.

Continuing his experiments, he noticed that the current
would not leap the gap when the negative terminal was
connected to the plate. No matter how strong the battery
current, the galvanometer showed that not even the
minutest current passed when the connection was made

molecules of carbon or vaporised

DECEMBER rst, ro26.

The modern explanation of the phenomenon is as fol-
lows: When the f{ilament was heated, a stream of
electrons flew off and attached themselves to the plate.
They were encouraged to do this because the plate was
positively charged, and the electrons in the filament were
all negative. Arriving at the plate, they continued their
course to the positive terminal of the battery, and regis-
tered their passage through the galvanometer. When
the plate was connected to the negative terminal of the
battery it became charged with negative electrons. The
electrons of the filament, being also negative, did not
leap the gap between the filament and the plate, for ‘‘ like
repels like.”’

Desiring to perfect his incandescent electric lamp,
Edison did not immediately pursue his discovery of the
peculiar action, which became known as the ‘‘ Edison
effect.”” That he realised its importance, however, is
demonstrated by the fact that he took out a patent pro-
tecting the discovery. This patent was subsequently
acquired by Marconi.

In our next instalment we shall learn how Professor
J. A. Fleming used Fdison’s discovery as a basis of the

in this manner.

Reception of American Broadcasting.

Mr. A. 8. Watford (G 2BVK), of
Windsor, received U 2XG on 22.5 metres
telephony on Sunday, November 7th, at
9.35 am. G.M.T. He was using an
0-v-1 recetver without an aerial, but with
an earth counterpoise.

Another correspondent in Newport,
Mon., heard the same station at 8.45 a.m.
on Sunday, October 10th, the signals being
clear and steady at about R4, and the
wavelength about 40 metres. The re
ceiver used was an 0-v-1 Reinartz working
with a 25ft. single wire indoor aerial and
20ft. single wire counterpoise.

[sNelale]

General Notes. <
With reference to the list of voluntary
distributors for overseas QSL cards,
published on page 664 of our issue of
November 17th, we understand that the
present address of Tlerr Oswald Krusch-
witz (K L4 and K 4ABI), who undertakes
the forwarding of cards to German ama-
teurs, is now Richard Wagnerstrasse 19,
Halle-am-Salile.
00O
Mr. F. G. Turner (G 2DB), 88, Chester-
ton Road, Cambridge, tells us that at
0445 G.M.T. on November 7th he
established 2-way working with U4WJ,
using an input of 5 watts to a Marconi
LS5\ valve. His signals were reported
R3, the distance being approximately
4,200 miles.
cooo
A correspondent in Yorkshire states
that at 0216 G.M.T. on September 27th
he heard U2AYE calling U9LF using
less than 1 watt input with 94 volts H.T.
on a Hartley circuit and a 6 -volt re-
ceiving valve. The signals were about
R5 in Yorkshire on a 2-valve Reinartz
recelver.
o000
My, Claude S. Crooks (Y 2JY) asks that
all  correspondence relating to trans-

thermionic valve.

TRANSMITTING NOTES
AND QUERIES

missions from his station should be
addressed to him c¢/o Messrs. Alfred
Herbert (India), Ltd., 13, British Indian
Street, Calcutta.

0000

Morse Abbreviations.

In addition to the recoguised Inter-
national “ Q" code and those unofficial

atrocities (e.g., “sum” for ‘ some,”
“sor1” for “sorry,” “trub” for ‘trou-
ble ”’} which, though convenient, as a

kind of shorthand in Morse transmission,
are detestable in written correspond
ence, there are several amplifications of
the “Q” code which are coming into
general use among transmitters. These
we give below for the benefit of our
readers: —

QRAR [s your address in the *‘ Call Book *’ correct ?

QRDD 1In what direction are you transmitting your
message ?

QRFF From which station have you received
message No.

QSLL  Please acknowledge my reception by card.
I will do the same.

QSRM Please forward message No. bv post
if you cannot transmit it by wireless at
once.

QSss Are my signals unstable (as distinguishable
from ordinary fading) ?

QSUF  Please call me up by telephone (land line} at
once.

QSTI I am going to change my wavelength to
metres.

QSYU  Please change your wavelength to —
metres.

coo o0
New Call-signs Allotted and Stations
Identified.
G 2AB L. E. Owen, 10, The Mead, Sandy Lane,

\Vallington Surrey Transmits on 32
34, 44 and 46 metres.

G 8JD C. Jordan, 45, Lower Park, Loughton, Essex,
Transmits on 9) and 130-200 metres.

www.americanradiohistorv' com

G 6QL (Lx 2BMD) P. H. Berry, Gills Hill, Radlett,
Herts. Transmits on 45, 90 and 150-200
metres,
G 2ANW (Art. A) R. Bottomley, “ Glvnwood,”
Brighouse, Yorks.
BVJ R. N. College, Dartmouth.

CHA 1CRS C. Shekury, 81, Avenue Dubail, Shanghai.

F BIH R. Desgrouas, V1re Calvados.

FC BAG A. L. Guillabert, 370, Avenue Joftre,
Shanghai.

FC 8FR F. Jules, Ecole St. Joan d’Arc, Avenue
Haig, Shanghai.

FC 8ZW  E. Gherzi, Zikawei Observatorv, Shanghai.

SsV Swedish Motor-Ship ** Kronprinz Gustav
Adelf.”

cooo0

South African Transmitters.

We are tndebted to our South African
contemporary, ‘‘ Radio,” for the follow-
ing QRA’s . —

A 7L (Portable.) W. Todd, P.O. Box 543y,
) Johannesburg.

A7M H. St. John Randall, M.B., 84, Caledon
Street, Uitenhage.

A 7N A. V. Hollins, 21, Railway Cottage, Syden-
ham, Port Elizabeth.

A 70 A. T. Law, 49, Sixth Avenue, Parktown
North, Johannesburg.

A 7P  W. Shakespear, 29, Railway Cottage, Syden-
ham, Port Elizabeth.

A 7Q S. Larsen, P.O., Mayville, Durban.

A 7R A. G. Curtin, 45, I'ifth Avenue, Parktown
North, Johannesburg.

A 7S W. Wiison, 12, Lanadown Place, Port Eliza-
beth.

A 7T T.Kleyn, Irrigation Department, Addo, Cape.

A 7U D. B. Truter, 40, Coleridge Road, Sait River,
C.Ps

A 7V W. H. Rhodes, 9, Sidney Road, Bertrams,
Johannesbhurg.

A 7W- N.Paver, 72, Smith Street, Aliwal North, C,P.

A 7Y J. Downing, Fordyce Road Walmer, Port
Elizabeth.

A 7Z E. M. Aspeling, 18, Macl\ay Street, Port
Elizabeth.

0000

South Australian QRA’s

We also give the following Australian
QRA’s from *“ Radio in Australia and New
Zealand » —

6BR Blackwood Radio Club (0. K. Griffith),
Main Street, Blackwood.

5BW 1. G. Phﬂhps, 31, Partridge Street, Glenelg.

5BX A. L. Saunders, 17, Esplanade, Glenelg.

5HG H. H. Cooper, 51, Gastings Street, Glenelg.

5HS M. W. Trudgeon, 41, Florence Street, Fuller-
ton Estate (ex SMIV).

S5HY A. Cotton, Harvey Street, Kilkenny.

B 42
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PARATUS

A Review of the Latest Products of the Manufacturers.

ADAPTOR FOR AMERICAN
VALVES.

Several of the American receiving sets
now appearing on the market in this
country are fitted with wvalve sockets
arranged to accommodate the Americun
type of valve.

In order that British valves may be
used with scts fitted with American
sockets . Dollman

H. Tant and Co.,

Adaptor to permit of the use of British
valves in receiving sets fitted with
American type valve holders.

Street, Vauxhall, Birmingham, have intro-
duced an adaptor. It consists of a cylin-
der which is turned from solid ebonite
rod and drilled at one end so as to
accommodate the sockets of the British
valve-holder., At the other end is the
four-pin American valve mount, the neces-
sary counections being made by means
of stampings of nickel-plated brass.
While in the British valve-holder the grid
and plate connections are on opposite sides
of the socket, the pins of the American
base are arranged so that the grid and
plate connections are side by side. Being
made from solid ebonite, this adaptor
possesses good insulating properties.

ococoo0

THE ARTIC VALVE-HOLDER.

A new priuciple has been introduce: in
the construction of the *‘ Artic” valve-
holder, a product of the Artic Fuse and

B 47

Electrical Manufacturing Co., Ltd., Birt-
ley, Co. Durham, for the purpose of
elimirating mechanical shock and re.. icing
to & minimum valve microphenic noises.

The four valve sockets are carried on
a thin stamping of insulating material so
as to keep losses down to a minimum,
whilst part of the supporting piece is cut
away between the sockets in order to ex
tend the leakage path and maintain good
insulation.  This piece of insulating
material carrying the valve sockets is sup.
ported on a substantial ‘ Bakelite ”
former, attachment being made by means
of four strips of copper wire gauze instead
of the usual spiral springs so often fitted.
The strips of gauze are cut so that the
strands of wire lie obliquely, and no
individual strand which is attached to the
valve socket continues right through to
the conuecting terminal.  Microphonic
noises in the form of vibrations at audio-
frequency are readily transmitted along
a wire, and by breaking up the individual
strands in this way it is to be expected
that microphonic noise will be largely
eliminated.

The sockets of the Artic valve holder are
suspended by means of gauze strips, the
wire strands of the auze being arranged
obliquely to minimise the transmission
of microphonic noises between the socket
and the Bakelite mounting piece.

A few strands of supple wire, however,
bridge the piece of supporting gauze to
ensure good electrical connection with the
terminals. By mounting on moulded
“ Bakelite ” sub-base the supports for the
suspended socket become totally enclosed.

The mouldings possess a clean and bright

www-americanradiohietorvy com

finish. When screwed down to a base-
board the connecting tags, being elevated,
provide for the connecting leads bein
raised about lin., thus obviating the neecgl
{)or mounting the valve-holder on a sub-
ase.

0d00

STATION LOG.

With the increasing use of superhetero-
dyne and stabilised receiving sets which

The Decko station log is easily attached

to the cabinet of a re:eiving set and pro-

vides for recording the dial settings of
the various stations within range,

are capable of an accurate calibration it
has become possible to record the exact
tuning positions of given stations. A
modern set is, therefore, not complete
without a calibration chart showing the
dial settings required to tune to the trans-
missions of various stations. An acces-
sory which is likely to become exceedingly
popular, therefore, is the radio station
log produced by A. F. Bulgin and Co..
911, Cuwrsitor Street, Chancery lane
London. K.C.4.

It consists of a snbstantial metal frame
having a nickel-plated, oxidised copper,
or oxidised silver finish, measuring ap-
prozimately 54in. x 3}in., and open at the
top for the insertion of record cards.
The frame. which attached to the
cabinet with a pair of screws, holds a
supply of cards ruled with columns for
recording call sign, wavelength, name of
station, and dial settings.
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The Editor does not held 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 be accompanied by the writer’s name and address.

IDENTIFYING BROADCAST TRANSMISSIONS.

Sir,~—As the only unfortunate individual who would lose his
jub of trying to inform puzzled listeners ‘ Which station was
that?’’ were the Continental broadcasters to adopt the inter-
national system of call signs suggested by Mr. C. F. Carr in
your issue of November 17th, may I Le allowed to express an
opinion regarding the value of a different method to that now
in more or less general use?

Although at first sight your correspondent’s suggestion
is theoretically excellent, in practice it would be found that the
Mmitation of the individual calls to a code word followed by
a number, whether in Esperanto or any other language, would
not in any way facilitate the identification of the transmitter,

From my experience announcers at most of the foreign
stations bave the unfortunate habit of dropping their voices
towards the end of the call, which, in most instances, contains
the name of the city in which the transmitter is situated, and
1 find from most of the queries I have received that listeners
invariably pick up the first words, such as ‘‘ Achtung!” or
“ Allo!’" also clearly hear *‘Radio,”” and then the actual name
is lost. Exactly the same thing would occur if, as suggested,
the station were to call, say, ‘“ Germana Stacio Unu’’ and such
Esperanto namerals as du or nau, or, again, ses or gep, would,
most probably, lead to confusion.

Personally, 1 consider that such stations as Stuttgart and
Munich, whiclh have adopted as an interval call both Morse and
musical notes produced by oscillating valves, are doing much
to solve the problem. Whereas it frequently happens thut the
human voice is only fuintly perceptible, a few Morse signs are
always clearly heard, and the penetrative power of these note
signals is remarkable.

A code could easily be made and based on the combinations
of three Morse signs und three different notes would allow of
an individual signal being allotted to every Kuropean trans-
mitter. JAY COOTE.

November 17th, 1926

Sir,-—\ith reference to the article Ly C. F. Carr uppearing
iu your November 17th issue under the heading * Identifying
Foreign Transmissions,”” it would be redundant for me to say
why this Association would support Mr. Carr’s proposal as
being the most feasible and acceptable, Liecause our motto is
‘“ Esperauto for Radio, Radio by Esperanto.”

The most extraordinary part about the scheme is that very
little or no effort would be required to learn the Esperanto
equivalents for the various countries, as they are for the most
part from roots already in our own and other languages, and
ouly ten figures have to be learnt because dekunu (ten one) is
the Esperanto for eleven and du dek (two teus) twenty, and
80 On.

I mention the above because it is usual amongst humans to
avoid anything laborious, but here you have a very quick return
for practically no expenditure.

An ordinary person will learn all tliat is necessary in a few
moments, whereas Morse is far more difficult to learn and
memorise, and a musical sound would be far too difficult to be
comprehended by untrained people; for example, how muany
people, untrained, could .repeat a musical note immediately
after hearing one? thus proving the difficulty in memorising
that sort of identification signal; but I feel sure almost any-
body could pronounce ** Brita’ after hearing it pronounced,
whieh proves the ability mentally to assimilate such a method
of announcing.

For those who would try a little furither there is a promise
of many a surprise in Continental programmes, as Mr. Cary
says, for many statious are now broadcasting in Esperanto. A
list of these is given every month in International Language,
and many will be found in World Radio.

Mr. Carr’s suggestion 1 shall pass on to our members in
some twenty-three countries, asking them to put the proposal
before their broadcasting authorities and also to recommend
it to ‘General Union Internationale de Radiophonie’ in
Geneva, as 1 shall do. W. H. MATTHEWS,

Secretary for Gt. Britain, Internacia Radio-Asocio.

Chadwell Heath.

November 20th, 1926.

Sir,—The most important point in any scheme of station
identification is to make the call sigu stand out, and the best
way to do this is to have a definite and standard preparatory
signal to precede the call sign.

Either three beats of a gong or three piano notes struck at
intervals of one second should be followed, after a second’s
interval, by the nume of the transmitting station.

As things ave at present we hear an item to a finish and
wait breathless for the next words. We wait for perhaps two
minutes, and are just giving up in despair when, on our uupre-
pared ears, comes a jumble of foreign words which may or may
not coutain the information required. If my plan were adopted
the three gong-beats would come through and prepare us for
the next word, which we would then know absolutely to be the
call sign. This call sign could he in Esperanto, but T cousider
the usual call, or an easily recognised code word, would be just
as good.

It is high time that some exit was made from the present
chaotic state of call signs, and 1 hope all listeners will unite to
effect an improvement. B. N. BLOOD.

Bristol.

November 19th, 1926

Sir,—Under the new wavelength scheme stations and groups
of stations are separated by a frequency of 10,000 cycles.
Could not the statious be given a number which would corre-
spond with the frequency divided by 10,000 of the emitted
wave, as printed in your list in the September 1st issue? They
could then transmit this number in the same manner as the
six dot seconds of the time signal, giving pauses between the
different figures. This would be much more easily readable
than the usnal announcements ef distant stations, and, inei-
dentally, would get people into the wuy of thinking of a
station’s wavelength in the more scientific form of {requency,
such as 21.0=83 (x10,000), instead of 361.4.

Some difficulty might be experienced when two or more
stations share the same wavelengih, such as the British relay
stations, but 1t could be easily got over by an auxiliary number,
such as Dundee 104-1, Ediuburgh 104-2, which could be
given after the main number and would cause no confusion.

Leigh-on-Sea. E. BARRETT.

November 21st, 1926.

Siv,—The system of international cull signs suggested by Mr,
(. ¥. Carr in the issue of 7he Wireless World for November
17th appears to be the most suitable scheme that has yet been
put forward.

One amendment might be suggested. The serial numhers
could be allotted irrespective of the importance of the station.
Otherwise, in the cuse of a new station of greater lmportance

B 48

www americanradiohicetorv com


www.americanradiohistory.com

DECEJBER 151, 1926.

than an existing one being estublished, it would he necessary
to chunge the number of the latter to keep the correct order.
Redear. T. I HOWARD.
November 17th, 1926.

Sir,—I welcome Mr. C. F. Cant’s contribution towards a
solution of identifving broadcasting transmissions, and, whilst
the scheme may appeal to certain quarters, I regret that fov
several reasons I am unable to endorse it as the best.

In my original avticle in The Wireless World, March 17th,
1926, 1 pointed out the inherent disadvantages of the use of any
international language, and I am convinced that the standard
pronunciation and interpretation of Esperanto arve not so simple
a matter as Mr. Carr would have us believe.

One must consider wireless as serving millions of people in
all walks of life, and by the introduction of Ksperanto or
Morse the listener would be faced with the necessity of learning
a linguage or a code. Whilst a few enthusiasts might think
this worth while, the great majority would not put themselves
to such trouble, nov is there any necessity why they should be
called upon to do so.

Regarding the suggestion that the call-sign should first be
given in the national language and then in Fsperanto, T feel
this would be a little trying to the announcer, and he would
soon fall into the prevailing attitude of giving the call-sign
as seldom as possible.

It is, therefore, necessary that the call-sign should be so
arranged as to velieve the announcer of all strain, especially
if we are {o receive it at each interval, and it is very desirable
that we should. T even go so far as to say it is desirable that
the call-sign should be given sercral times during an interval
to enable lisleners to get und keep in touch with a station
during that period, and for the avoidance of oscillation.

This brings us to the point that the call-sign should be
capable of being understood by the listener without the neces-
sity of stndy. and that it be suited to antomatic traps-
mission. The more I study the problem of international call-
signs the more convinced 1 hecome that these are essential
qualifications. Further, T believe that a call-sign given out in
a series of harmonious notes would come through much more
clearly than the human voice. In evidence of this I would
call the listeners’ attention to the interval signals of Stutigart
and Munich, where the notes ¢, D, G and A, F4. D are used
respectively and transmitted (I believe) antomatically on the
oscillating valve principle. Ilence it will be apparent to the
intelligent listener that there are numerous ways of arranging
an international call-sign.  When considering the problem I had
a score of methods before me, such as Esperanto, Morse, dis-
tinctive note or notes, notes arranged as in a chime, and bars
of music from well-known airs, to quote only a few, but none
was found to have the simplicity combined with the utility of
the method advanced by me.

Your readers now having before them several workable
schemes, the questions arise as to which scheme approaches
nearest to the ideal, and as to how we are to get the B.B.C.
sufficiently interested to give any of them a tral

Glasgow. A, A SCIHTASCHKE.

November 22nd, 1926.
MANUFACTURERS AND THE RADIO SOCIETIES.

Sir,—I sympathise with the Secretary of the Thornton Heath
Radio Society and any other radio society which is genuinely
out to gain knowledge and not try to obtain wireless goods
at a discount for its members. I do not propose to criticise
the spirit of Mr. Banwell's letter in the November 17th issue,
but consider that the way it is written leaves it open to severe
criticism.

Certain members of radio societies, and [ include their secve-
tavies and other ofticials, arve under the mistaken apprehension
that as such they are entitled to trade discounts for wireless
and even electrical apparatus. They are not, of course, and this
has heen laid down by the Radio Manufacturers’ Association iu
circulars issued to manufacturers.

I have personally, and at times on behalf of my companies,
assisted with the loan of apparatus, but recently have had to
decline hoth owing to the fact that. with one exception, we have
been pestered by the members attempting to obtain goods on
trade terms with their membership cards, whereas their trade
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was that of butcher, baker, or candlestick maker. Ask any of
these mdividuals if they will reciprocate and the iuvariable
reply is:  We could not do that, vou are not in the trade.”

It 1s a great gag for the secretary of a radio society to call
and ask you to give a lecture or to loan apparatus. Following this
e or another member will come along with glowing tales of
the number of members and huge attendances, being the largest
in London or the Kingdom, and declaving that it arrangements
can he made for suitable terms a turnover of £50 or £100 per
vonth can be assured.

Innumerable pirate builders of radio sets belong to these
societies who must damage the legitimate radio manufacturer.

Why do radio societies issue membership cards at all, as
no decent club or other institution does so, as it can have no
object as far as the society 1s divectly concerned?

It may be that this sort of thing is too prevalent, hence the
complaint made by Mr. Banwell GEO. K. FIELD

London, W.14. Charteved Electrical Engineer.

Sir,—I am writing to dispute the letter in your issue of
November 17th from the secretary of the Thornton Heath Radio
Society. I rvefuse to admit that manufactuvers refuse to answer
letters asking for lecturers. I have found that manufacturers
are extremely obliging in this respect. It is only natural that
a manufacturer is not going to send a lectuver perhaps hundreds
of miles unless he is going to reap some benefit.

Perhaps your correspondent’s ideas of a big attendance are
slightly distorted.  He claims to have the highest attendance
in the country. At our last public lecture by a well-known
transformer manufacturer we had over 300 people in the aud-
ience. Cun he beat this?

We have so many manufacturers offering to lecture for us
that we have had to refuse quite a number, otherwise we would
have had no time for our own lectures. This shows no reluct-
ance on the part of manufacturers.

JOHN B. COOKSON,
Hon. Sec., Preston and District Research Socicty.

November 18th, 1926.

BRITISH-MADE COMPONENTS.

Sir,—Perhaps vou will allow me, through the medium of
vour correspondence column, to illusirate why readers should
insist en reputable und advertised British-made goods when
making a purchase.

Some time ago I purchased an A.C. I.T. eliminator from a
firm whose advertisements I had seen from time to time in
T'he Wirveless World during the past five years. Solely on that
acconnt I made the purchase without having the instrument
tested, my faith in your advertising policy and British-made
goods being suflicient guarantee. On putting the eliminator
into use I found thal it was faulty, and, seeing that it was
sealed and guaranteed, I communicated with the makers, who
instantly consigned another to me. This instrument also arrived
faulty, and the firm instantly replaced again together with two
special valves. Examination of the faulty instruments later
revealed that rough handling in transport was the cause of
the trouble

The firm in their correspondence unconditionally guaranteed
me sitisfaction, and I estimate that to give me such satisfac-
tion the cost to the firm was far greater than the manufacturing
profit on the instrument T have purchased.

Another experience : I purchased a special purpose valve and
found that it was faulty. and when I communicated with the
makers they actually replaced four valves. All these valves
were out of one consignment, and the faults again may be attri-
buted to rough handling in transport.

Of course, T uacknowledge that I may have been unlucky
in both these instances. but the fact remains that if I had
purchased goods of foreign manufacture instead of relying on
repufable advertized British goods, I should not have been
ahle to ohtain redress,

I might add that to-day T am grateful to the firms con-
cerned and to your paper for the policy of reliable goods
being advertised iu a reputable advertising medium.

In conclusien, may I urge readers to “ Buy British, which
cannet be bettered.”” and practise the principle of ¢ Support
your own country first 77 HERBERT K. MORRIS.

Shefiield, Noventber 19th, 1926.
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" The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries.

Questions should be coneisely worded, and headed * Information Department.”

Crystal Clarity and Valve Volume.

[ am situated a2t a distance of about
twenty mies from a broadcasting
station, and I wish to build a receiver
which will bring in the locdl station
at good loud-speaker strength, but
with the utmost possible purity. It
s also desired to receive one or two
other stations on the telephones. Can
you suggest a suitable circuit?

E.D.S.

Undoubtedly the best possible arrange-
ment for obtaining real loud-speaker
quality from a broadcasting station, cou-
sists of a crystal rectifier followed by a
single stage of low-frequency amplifi-
cation, using a transformer of reputable
make and a power valve. At your dis-
tance from a broadcasting station, how-
ever, it will ohviously be necessary to add
a stage of H.I. amplification in order to
bring up the strength of signals before
rectification, at the same time the pres-
ence of the H.F. stage will enable several
stations to be tuned in on the headphones.
We give the necessary circuit in Fig. 1.

The secondary of the aerial input trans-
former can consist of 70 turns of No. 24
D.C.C. wound on a former of 3 inches dia-
meter. The primary can consist of 15
turns of No. 30 D.S.C. with a tapping at
the 7th turn, this winding being supported
on ebonite spacers and wound over the
“filament ’* end of the secondary in the
manner repeatedly given in this journal
notably on page 502 of the issue dated
October 13th, 1926. Since the H.F. valve
is not to be reflexed, a valve having a long
straight line portion of grid volts-anode
current curve is not called for, and we can

stamped addressed envelope for postal reply.

therefore use a valve of higher impedance,
such as the D.E.5 B, and so take advant-
age of the much greater amplification fac-
tor. The H.F. intervalve transfornier can
be constructed in a similar manner to the
aerial input transformer, except that the
total ““ primary ’ winding should consist
of 30 turns of No. 40 D.8.C., the first
fifteen turns of this winding being the

primary winding proper, and the
second fifteen turns the neutralis-
ing  winding. Alternatively, instead

of winding the primary and neutralising
winding as a continuous winding, the
method described on page 502 of the issue
dated October 13th, 1926, to which we
have already referred, may be used. Those
readers who intend to use a low imped-
ance valve of the D.E.5 type in the H.F.
stage should make the primary and
neutralising windings have ten turns each
izstead of fifteen.

The crystal must not he connected
directly to the high-poteutial end of the
H.F. transformer secondary, because the
damping effect of crystal and transformer
primary being thus shunted across the
whole coil would reduce both signal
strength and selectivity. A tapping
should be made somewhere ahout the
middle of the secondary winding for con-
nection to the crystal, the actual position
of the tapping point being by no means
critical. Owing to the low resistance of
the crystal, it is possible to make use of
quite a high-ratio transformer such as the
Marconiphone 8 to 1 ‘ Ideal” trans-
former. Many modern L.F. transformers
have a built-in fixed condenser per-
manently shunting the primary winding,
and so no condenser is shown In

—3 B §
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Fig. 1.—Valve-~crystal circuit for high quality reception.
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Each separate question must be accompanied by a

the diagram, although if none is provided

in the transformer 1t will be necessary to

connect a 0.001 mfd. fixed condeuser -
across the primary winding in order to
ensure rectification efliciency. Tle output

valve must, of course, be of the low im-

pedance type with an H.T. voltage of 120,

and grid bias of about 6 volts, the same

value of H.T. being used for the H.F.

valve, but, of course, not the same grid

bias value, 14 volts being correct for this
valve.
©co0Go
A Crystal Query.

[ am well aware of the fact that strengest
signals and greatest selectivity are ob-
tained in a crystal set by not tapping
crystal and telephones across the
whole of the tuned circuit, because of
the damping set up by the compara-
tively low resistance of the crystal.
Does this hold good for the Perikon
combination, and for carborundum,
which I understand are of much
higher resistance ? F. H. D.

If the resistance of a crystal were infi-
nitely high, it is obvious that maximum
signal strength would be obtained by con-
necting the crystal and telephones across
the whole of the tuned circuit where the
full voltage set up across the tuned coil
would be applied to the crystal. Since,
however, the resistance of a galena crys-
tal is very low, the tuned circuit is
heavily damped, and consequently the
voltage set up across the tuned circuit is
greatly reduced. By tapping the crystal
a few turns down, the damping effect is
greatly reduced, and the voltage across
the tuned circuit rises considerably, so
that although the full voltage developed
across the coil is no longer applied to the
crystal, there is actually a nett gain, and
louder signals are experienced. The
actual tapping point for best results must
be found by experiment. and with the
usnal type of crystal it will he found that
when the crystal and telephones are
tapped across about half the coil, results
are best. The Perikon cembination is
of much higher resistance. and therefore
does not exert so great a damning effect.
ard the hest tapping point will be found
higher up than in the case of most ‘“cat-
whisker”’ combinations.  The carborun-
dum crvstal is of hicher resistance still,
and consequentlv the best position for tap-
ping will he found still hicher un the
enil. annroximatelv more nearlv to the
thearetieal case of a crvstal of infinitely
hioh resistance whieh wonldsreanire to be
tanred to the top end of the cail for hest.
results.
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QUALITY IN BROADCAST RECEPTION.

HE little stir created recently by the Press
1';33011 ot the outburst of Sir Thomas
Reecham on the subject of broadcasting

many homes because a large section of the population is
still prepared to think that perhaps, after all, there may
be a good deal of justification for Sir Thomas Beecham’s
recent outburst. Until some means is found for correct-
ing this impression, broadcasting is only likely to go

was nf‘)\'vhere taken verv seriouslv., and  ghead slowly and will never be appreciated at its true
even Sir Thomas .. worth. The broadcasting organi-
himself has  since TUUTTTTTIIIIARIIe R e e eTTY  sation has a wonderful oppor-
. claimed that- his CONTENTS. tunity for assisting in educating
views ere somewhal misrepre- | bl i lard
s what misrepre- T the public up to a proper standard
sented,  But be this as it may, in Ebrroriae Views - 753 in broadcast reception. TInstead of,
our eagerness to repudiate the DesieNing Low-Toss  RECE1vING or supplementary to, the B.B.C.
accusations made against broad- ComLs .. 753 concerts, concert halls all over the
casting we should yet be very 3 By 8. B"tte“""l‘lt{h- 760 country,might be thrown open to
- NOVELT1ES 0N 1 ADE H 1
careful that we, on our S?_de; do i D OFF,?; \02;;{[{_‘:“ ESSEWING the public as frequently as possi-
not exaggerare th.e true position by 3 STATION n 761 ble and the programmes of the
attempting to claim that the broad- ¢ Pricmesr Hints axp Tres | 765 4 local station reproduced with suit-
casting service brings beautitul i Morg Igflli‘lSTi‘)"‘sCNOVEL.TIES 767 i able apparatus and loud-speakers.
music into any home where a wire- Cumnmn Toprcs Bsletine 769 Similarly, it is up to the manufac-
less set is installed. Unfortu- § NEW APPARATUS o 771 ! turers collectivelv, through their
nately, we are forced to the ad P10NEERS OF WIRELESS—38 773 Association, to undertake similar
mission that it is but a compara- % . l{}Iy( EEiSO“S”““"‘S s work as a form of co-operative
- ] " e HE R.K. Loup-Srrakce 77 R : i e
tively small propor tion of the lis NEWS FROM THE CLusS e advertising which must be helpful
;Jenm]g commumtt}.' wln((:h l1stensllto SUﬁ;zsoxm TRANSFORMERS. ~ Pane to every member Pf thhe ma]nufnc-
broacdcast reception of a quahty i S - 777 % turing section of the industry
approaching that which is trans- ¢ . B"V\VN-HW. MICLﬂChlﬂn- The policy of 7'he Wircless World
- . o den b ¢ VaLves WE Have TesTep 779 ST g
ntltltrl'ed from the bhroadcasting $ Invewrions or Wineiess Inrerest 760 has always been. to encopmgfa a
stations. ' { Broancasr BreviTies T taste for the best reproduction, and
It seems to us that the time has 1 Buvers’ GUIDE 10 SeTs. Apprrioxs 783 i the conditions necessary for
come when efforts should le made ¢ Lerrers 1o tue Epiror . 785 achieving this result have formed
to demonstrate to the public all Reapers  Proprevs .. - e 787 § the subject matter of probably the
over the country what may be ex- o bulk of the articles published
P AR AR e s o o e e e e S e e Y N ' N
pected when satisfactory apparatus We have recently extended the
15 installed for reception. It is of vital importance to  activities of the journal in this direction by a

the broadcasting organisation, and to the industry gener-
ally, that education of this character should be extende
everywhere, and we strongly urge that some machinery
should be put into operation whereby the broadcasting
authorities and the manufacturers of wireless apparatus
should combine in this endeavour.

We are convinced that wireless is still absent from
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public lecture and demonstration on ‘‘ Quality in Broad-
cast Reception.”” The first lecture, which was given by
Dr. N. W. McLachlan, M.1.E.E., was held recently in
Birmingham, and on the 11th of this month this lecture
is being repeated in Glasgow, as announced elsewhere in
this issue. I'urther lectures in other centres will shortly
be announced
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Correct Dimensions of Litz and Solid Wire Coils.

By S. BUTTERWORTH.

HI theory of the losses in inductance coils has

now been brought to such a state that it is pos-

sible to lay down a definite scheme of design which
is so simple that it may be used by a non-mathematical
reader to enable him to produce coils having the lowest
losses at any specified frequency.

The logical development of this scheme will be found
in a series of articles by the present writer in the
issues of Experimental Wireless, of April, May, July
and August, 1926. In the present article the formal pro-
cedure of design will be given without stressing the
reasons leading to this procedure, the only mathematics re-
quired being simple multiplications and divisions, together
with the reading of the design charts and tables.

High-frequency Resistance.

Before entering into the question of design it is of
interest to show what is the present position of amateur
and commercial coils in regard to losses. I'or this pur-
pose we need to settle what property of the coil shall be
used as a basis of comparison of various coils. If the
coils compared were all of the same inductance and used
at the same frequency, it would be merely necessary to
compare their resistances at that frequency, the coil having
the lowest resistance being, of course, the most efficient
coil in regard to losses. TFor coils of different induct-
ances, but still used at the same frequency, we could take
the resistance per unit of inductance (ohms per millihenry
or ohms per microhenry).. Tt is found, with well-designed
coils occupying the same space, that the number of ohms
per millihenry is roughly proportional to the frequency
for which the coils are designed. This rule may be taken
to hold over the whole range of radio frequencies. Thus
if a coil designed for use at a million cycles per second
(a wavelength of 300 metres) is found to have a resist-
ance of 30 ohms per millihenry, we should expect from
this rule that a coil of the same size designed for use
at 100,000 cycles per second (3,000 metres) should have
a resistance of only 3 ohms per millithenry. If, then.
instead of specifying the efficiency of the coil as so many
ohnis per millihenry at a particular frequency, we give

this number divided by the frequency, we get a very con-
venient measure of the efficiency of any coil. If, fur-
ther, we divide this result by 2m/1,000, we obtain the
power factor of the coil, a quantity cgntinually arising
in circuit formule. For good receiving coils of the
normal size and working at their normal frequency, the
power factor of the coil should be less than o.cos.

Voltage Magnification,

Instead, however, of using the power factor as a
measure of the efficiency of the coil, we will take the
reciprocal of the power factor, not only because this
quantity may be expressed with sufficient accuracy by a
whole number, but also because it gives us a very simple
property of the coil.

If the coil is used in conjunction with a perfect con-
denser to form a tuned wavemeter circuit picking up =
small signal voltage, the voltage developed across the
plates of the condenser is got by dividing the signal volt-
age by the power factor, so that the reciprocal of the
power factor gives us the voltage magnification of the
system at resonance. We will, therefore, always refer to
the reciprocal of the power factor as the magnification.
In algebraical symbols, if L be the inductance of the
coil in henries, and R be the resistance in ohms at a
frequency #, we have:

Power factor = R/fz7/L.
Magnification = 2xfL /R,

As a single criterion for assessing the efficiency of any
coil in regard to losses, we may now say that the magnifi-
cation of a receiving coil of normal size when working
at its normal frequency should exceed 200. In this con-
nection a normal-sized coil may be taken as one, the
winding of which can be enclosed in a cylinder 3in. in
diameter and 1}in. long, or in any other volume whose
surface area is the same as this cylinder.

As it will turn out that very few coils as at present
constructed can satisfv this test of ecfficiency, the follow-
ing classification will be used :—

First-class coils.—Magnifications greater than zoo.
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Second-class coils.—Magnifications between 150 and
200.

Third-class coils.—Magnifications between 100 and
1350.

[Fourth-class coils.—Magnifications less than 100.
We will now use this system of classification to judge
amateur and commercial coils.

Amateur Coils.

In the issues of The Wircless World for February
17th, February 24th; and March 3rd, 1926, the details
of sixty coils submitted for 7/e Wireless World competi
tion were given, and these coils may be taken as fairly
representing the state of amateur coils in general. The
inductances of the coils ranged from about 30 to 300
microhenries, and all the resistances were measured at
400 metres. 'The details were such that it was possible to
calculate the magnification of each coil and to classify
them according to the above scheme. The results are as

follow :—
First-class.—16 coils, or 27 per cent.
Second- .. .11 . 18 ;
Third- .. —17 oy 28 -
Tourth- ,, .—16 ¥ 27 s

Now, the first-class coils were, in general, bulkier than
the, normal coil, their surface areas ranging from 29
square inches to 89 square inches, while the normal coil

The prize-winning coil in * The Wireless World ' competition.

This coil has an inductance of 134 microhenries and the H.F.

resistance at 400 metres is 2.05 ohms; the mean diameter is
2 15/16in. and the length 3%in.

would have a surface area of only 26 square inches. It is
estimated that of the sixteen coils placed in the first class
nine reached that position owing to their increased bulk.
Thus only about 1z per cent. of the amateur coils can
be regarded as in the first class when the space occupied
is taken into consideration. In other words, nine out
ot ten home constructed coils are in need of improve-
ment, while, since 27 per cent. are in the fourth class,
three out of every ten amateur coils cannot be reghrded
as low-loss cails at all.

B I3
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Commercial Coils,

The state of commercial coils is even more interest-
ing. In order to get a representative set of results for
such coils the writer asked eight firms for details in
regard to the H.I". resistances of their particular type
of coil. Those firms were chosen which made a speciality
of advertising the lowness of the losses. No replies were
obtained from three firms, two firms did not know the
resistances hut were going to measure them, and one firm
supplied a table of H.F. resistances, but did not specify
the wavelength of measurement. T'ull details were sup-
plied by only two firms. The data thus obtained, together
with measurements made by the writer, and others
in the Calibration Department of Experimental Vire-
less, gave information in regard o fifty-seven coils
having inductance values ranging from a few micro-
henries to 5,000 microhenries, of which thirty had in-
fluctances less than .joo microhenries and were thus in-
tended for the usual broadcast band of frequencies.

These (ifty-seven coils are classified in the following
tables, the firms producing them being lettered A to J.
Table T refers to coils of inductances less than 400 micro-
henries, and can thus be used to compare the state of
commercial and amateur coils. The percentages show
that the commercial coils are distinctly worse than the
amateur coils, but as the latter are in general larger
than the commercial coils, it may be concluded that, bulk
for bulk, both amateur and commercial coils are in about
the same state.

Classification of Commercial Coils.

TABLE I.—Coris oF INDUCTANCE LESS TiAN 400 MIiCKORNRIES,

Firm Class
Ist 2nd ’ 3rd 4th
A [ L
B — 1
C =m0 ’ 1 3
D ‘ | — 2
I — 1
| 1|
E (3 types) 3 - =
l 3
o S I
H 3 3 — —
I [ ' 1 —
J 3 —
- |
Totals e - 3 4 13 10
Percentage . . . 10 I 13.3 43.3 32.3

In Table 11, where coils of higher inductance are classi-
fied, it is seen that only one coil falls into the first class,
the remainder being third- and fourth-class coils. As
the inductance of this solitary coil was 540 microhenries
it may be concluded that manufacturers have, so far, been
unable to produce a low-loss coil of considerable
mductance.

The writer would like to feel that he has been unlor-
tunate in the coils he has measured, and would welcome
data from commercial coil constructors which would swell
the total of first-class coils. The writer has supplied the
Editor with the names of the firms producing the above
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voils in order that he may be assured that thev fairly
represent standart practice.

TABLE IL—CorLs or INDPUCTANCE GREATER THAN 400 Mioro-

HENRIES.
V _: | ) “ _Class o
Firm N B
| st 2nd ‘ Brd | Ath
e = . al | 3
C 2
D . 3
i 3
F (3 types) X 3

t I 2 —

G . .. . 1 1
131 . re = i 4 —
J #s pi i 4

‘ S

Totals .. . 1 | 0 10 16
Percentage . . B 4 | 0 36 60

Examples of Efficient Coils.

In order to show what sort of magnification may be
obtained with really good coils we may take the prize-
winning coil of 7'%e Wireless World competition.  This is
described in the issuc for March 3rd, 1926. Tt was wound
on a skeleton frame with 20/42 S.W.G. Litz, had a dia-
meter of 2}&in. and a length of 3iin. Its magnification
at 400 metres was 306. Again, in rthe issue of 7'/e
Wireless World for March 1yth, 1926, Mi. James gave
a series of results for a set of simple single layer coils
of varying sizes all wound with solild wire, and their
magnitications varied from zoo to 342 at 400 metres. It
must not be concluded from this that solid wire will pro-
duce coils as good as those wound with the correct dia-
meter of Litz, as the prize coil had a surface area of
only 42 square inches,-and. in order to beat its magnifi-
cation with a solid wire coil, Mr. James had to wind a
coil with a surface area as large as 68 square inches.

In the 1ssue of 7'/e Wircless World for March 3ist,
1926. the writer ventured to predict that it was possible
to wind a coil which would have considerably lower loss
than the prize coil and yet be not much greater in bulk.
The coil recommended was a coil of zoo microhenries
wound with forty-four turns of 27/42 Litz, and had a
diameter of 4in. and a length of 2in, and thus having a
surface area of so square inches. He predicted that the
H.F. resistances due to copper losses alone should be
as follows : —

Wavelength .. ..o 500 400 260
desistance 144 1.63 1.80

Now in The Wireless World Jaboratory a coil was
recently constructed of the above dimensions, measure-
ment giving the following resistances :—

1.65 2.0 2.35

Comparing with the theoretical values, these give the
ratios of copper to total losses as :—

0.87 0.81 0.77 0.76
results which are in accord with previous experience.

As the measured inductance turned out to be 203
. microhenries, the coil magnification at 400 metres is 480.
This is a considerable step forward from the magnifica-
tion of 306 given by the prize coil, and, even so, does not

300 metres,
2.05 ohm.

2.7 ohm.

DECEMBER 811, 1926.

represent the Lest single layer coil that can be made of
this size. 1f one is out to get the greatest magnification
regardless of cost, the writer recommends the use of 81/45
Litz. A coil 4in. by 2in. wound with this wire gave the
following results when tested by the National Physical
Laboratory :—

Inductance : 189 microhenries. Self-capacity : 7 micromicrofarads,
Warvelength H.F. Resistance. Magnification.
500 metres 1.26 ohms 566
400 . 158 . 565
300 . 238 . 500

I have again to thank Mr. James for the construction
of this coil, which probably represents the most efficient
coil obtamable with the size chosen. The reasons why

The H F. rransformer

An example of efficient coil construction.
’* receiver.

used in the ** Everyman Four

one cannot proceed further (say, by using 243 strands)
are, first, that the theoretical best diameter of each strand
is so very small that the wire would bhe difficult to mani-
pulate, and, second, that the overall diameter is such that
the turns required to produce the necessary inductance
cannot be accommodated in a winding length of zin.

In producing these highly efficient coils the essentia!
thing is a knowledge of the correct diameter of strand
to choose. Qtherwise there is nothing mysterious. We
should, of course, use good insulating material both for
the former and for the terminal blocks. Mr. James re-
commends Paxolin tube for the cylinder, but the writer
has found that good gquality ebonite need not cause any
serious increase in resistance.

Effect of Diameter of Wire on H.F. Resistance
of a Coil.

In order to emphasise the importance of wire diameter,
the curves shown in Fig. 1 have been constructed. These
curves refer to a multilayer coil having an overall diameter
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of 10 em., a winding length of 1.25 cm., and a winding
depth of 2 cm. The coil is supposed to have forty turns,
and the chosen dimcnsions are obtained for the various
wire diameters by supplving spacers of suitahle dimen-
sions. The resistances given are those due to the losses
in the copper of the winding, and are calculated from
formule to be given later. The actual measured H. I,
resistances would be somewhat greater than those indi-
cated by the curves, but the general trend of the curves
is unaltered. Experience has shown that these theoretical
resistances represent on the average more than 8o per cent.
of the total measured resistance.

The coil chosen for illustration would have an induct-
ance of about rso microhenries, which is suitable for a
wavelength of, say, 300 metres. In consequence, the cal-
culated H.T". resistances refer to this wavelength.

Curve A gives the variation of the ordinary D.C. re-
sistance of the wire of the coil, and curve B gives the
H.F. resistance of the wire provided it is laid out in one
straight length. When, however, the wire is coiled up
there 1s a further increase in resistance, due to the fact
that each turn of the coil is bathed in the alternating mag-
netic field due to current in the remaining turns. Curve C
gives the resistances to be added to those of curve B
Mwing to this cause, and, finally, curve D gives the total
resistance of the coil.

It is seen from curves B and C that we have two factors
it the total resistance, one of which diminishes as the
diameter of the wire increases, while the other increases
as the wire becomes thicker. The net result is an optimum
diameter giving a minimum resistance. In the present
case the optimum diameter 1s 0.5 mm., but the minimum
is so flat that the resistance remains practically unaffecte:l

Wireless

World a
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DIAMETER OF WIRE
Fig. 1.—Curves showing vartation of H.F. resistance of a multi-

layer coil with diameter of wire. Coil dimensions are as follow :

Overall diameter, 10 cm.; winding length, 1.25 cm.; winding

depth, 2.0 cm.; number of turns, 40 ; inductance, 146 micro-
henries.

between o,y mm. and 0.6 mm. Such a coil, if intended
for use at 3oo metres, should therefore he wound with
No. 26 S.W.G. wire (diameter o.457 mm.).

It would clearly be very laborious if we had to adopt
this method for all possible types of coll and for all
possible {requencies. Fortunatelv, however, the H.T". re-
sistance formulx enable us to develop a simple method for
determining the optimum (liameter for any specified fre-
quency and for a wide varietv of shapes of coil whether
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these are wound with solid or with stranded wire.
method we proceer to explain.

This

Determination of Optimum Diameter for Single Layer
Coils.

This is the most important case, as there is no doubt
that, bulk for bulk, single laver coils are moie efficient
than multi-layer coils for wavelengths less than Goo
metres. Relerring to the chart of I'ig. 2, it will be seen
that we have a curve connecting a quantity Pd with a
quantity f/P2. £ is the frequency and J the optimum
diameter of the wire in millimetres, while P is a coil
factor which we will show how to calculate. The hori
zontal scale (that of f/P*?) is logarithmic in order to bring
a large range of frequencies into reasonable compass, while
the curve is split into two sections (A and B), referring
to values of f/P? from 10! (o 10% and 10® to 10® respec-
tively. If in any case it turns out that f/P? is greater
than 10%, it is seen from the curve that Pd has practically
settled down to the value 0.165, so that, when this is so,
we have the simple formula :—

(7/P? greater than 10*) J = 0.165/P.
If, on the other hand, f/P*® turns out to be less than 10!,
the formula for the optimum iameter of wire is

(f/P*® less than 10t) d* = 7,600/f.P.

Calculation of Coil Factor P.

The coil factor P depends upon the inductance required,
the size and shape of the coil, and on the nature of the
wire (solid or stranded) that one intends to use.

TFor solid wire coils the formula for P is

pe _ LS
n?
in which L is the inductance of the coil in microhenries,
D is the overall diameter of the coil in centimetres, and
S is a shape factor. Tor single laver coils, if the coil
length lies anyvwhere between onc-eighth and a whole
diameter, S is calculated from the formula

S =o0.20 + ov140 D/J

in which & is the coil length.

Thus, if the length of the coil is equal to its diameter,
S = o.34, while if it is only one-eighth the diameter
S = Lok

Example :
L = 200 microhenries and f = 10° (300 metres).

Coil diameter D = 4" = 10.16 cn.

Coil length » = 2" or D/b = 2.

From the ““ S 7”7 formula, S = 0.48, and then from
the ““ P 7 formula,

p2 290 (0.748)2

(10.16)°

For a frequency of 10°, f/P%? = 22.7 x 10% We
must, therefore, use curve B of chart, and we find that
P.d = o.180. Dividing by P the optimum diameter is
0.86 mm. The nearest S.\W.G. is No. 2zo. At this stage
we should test whether this diameter is possible. Now to
obtain zoo microhenries for this coil, we require J4 turns
and the length available is 2in.  Fach turn must there-
2 X 25.4

= 0.044, and P = o.21

fore occupy mm. = 1.756 mm. This is more

44
than enough for No. 2o wire. In winding the coil we

DECEMBER 8th, rg26.

must keep to the 22 turns per inch. If wound tightly,
the inductance would be reached hefore a winding length
of 2in. had been recached, and the resulting coil would
have a greater resistance than the spaced coil of the right
winding length. Tt sometimes turns out, however, that
the optimum diameter is greater than the available
diameter. Tn this case, a tightly wound coil is the best
single laver coil for the length chosen. Also it may turn
out in such a case that a multi-layer coil of the same dia-
meter and winding length will give a lower H.F. resist-
ance. As an exercise, the reader may take a coil of size
4in. x 2in. wound with 139 turns and intended for use at
1,600 metres (f = 188,000). This coil would have an
inductance of 2,000 microhenries. The space available
per turn is o0.366 mm., and the optimum diameter
0.58 mm.

Stranded Wire Coils.

The type of stranded wire referred to is that known as
Litz, in which each strand is separately insulated. The
strands are usually twisted together on the 3 system,
that is, three insulated strands are interlaced to form a
single cable. Then three of these 3-strand cables are
again interlaced to form a g-strand cable, and the process
may be repeated indefinitely so that we may have 3, o,
27, 81, 243 strands. The gauges usually employed for
each strand of Litz cable are from 36 SSW.G. to 44
SAWV.G.

The utility of stranded wire in reducing losses has long
heen recognised when working on long wavelengths. Thus
the Rugby Radio Station employs 729/36 Litz for the con-
struction of some of its transmitting coils. The use of
Litz, however, for the shorter wavelengths is not so gener-
ally appreciated. This seems to be because the import-
ance of the optimum diameter for each strand has not
been realised. Tt is quite easy to wind a Litz coil with
the wrong diameter of strand, and then to find that it is
worse than a solid wire coil of the same size, sunply
because the latter coil happens to be wound with wire of
approximately the correct diameter. If, however, the
following method is adopted we will arrive at the correct
diameter of strand, and a coil constructed with the I.itz
indicated will be better than the hest solid wire coil of
the same size.

For stranded wire, the formula for the coil factor is

. 12 S*1,
R? =10 g
in which # is the number of strands, and o is a number
depending only on the number of strands, as follows :

9 27
10.4

laree
0.4

No. of Strands 1 3
a 0 0.9 3.3

The shape factor S is the same as for the solid wire
coils. so that, apart from the new formula for calculat-
ing P, the procedurc is exactly as for solid wire coils.
The optimum diameter 4 when found is the diameter of
wire to use for each strand.

Exam ple.—zo00-microhenry coil intended for use at 300
metres ; allowable size 4in. by 2in.; we are prepared to
use Litz of 27 strands, and we require the correct gauge
of each strand. T.8%/D?® is, as in the previous example,
0.044, so that with 27 strands

P* = 104 + (27)* x 0.0414 =42.4 and D = 6.3,

B 10
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Since / = 10", //P* =2.36 x 10'. We must use curve
A of chart which gives P.d == 0.697, so that 4 = o.107
mm. I'rom the wire tables we find that No. 42 S.W.G.
is suitable. The recommended wire is therefore 27/42.
In order to know whether the wire niay be accommodated
we must have some knowledge of the overall diameter
of various types ot stranded wire. Information on this
point is rather scanty, but the writer has found the
following table fairly reliable.

Overall Diameters of Stranded Wire.

Fach strand S.S.C. overall D.S.C. Overall diameters
in mms.

No. of strands :— | 9 27 S
S.W.G. f
\

45 .41 0.73 1.41

44 0.45 0.77 1.49

42 0.52 0.91 1.69

) 0.61 1.06 1.96

38 , 0.73 1.27 2.54

306 0.83 1.49 2.82

These diameters have been found hy winding coils of
various types, and finding the number of turns possible
in unit length. The whole of the gauges given in the
table have not been actually tested in this way, but the
various numbers have been obtained by drawing smooth
curves through measured values.

[t is seen from the table that it is possible to get 28
turns per inch with 27/42 wire, and as only 22 turns
per inch are required the wire can readily be accommo-
dated. Tt might even be possible to accommodate 27/42
wire with each strand D.S.C., and this type of wire
should theoretically give slightly better results than when
each strand i1s S.S.C. This type of wire is not, how-
ever, at present on the market.

As regards the increased eificiency to be expected by
using the above wire instead of solid wire, a coil of this
type had a ieasured magnification of 465 at 300 metres.
while the corresponding solid wire coil may be expected
to have a magnification of between 300 and 350. The cost
of the wire in the solid wire coil is practically negligible,
while the necessary Litz would cost about 4s.

Optimum Diameter for Multi-laver Coils.

‘The procedure is exactly the same as for single-layer
coils, except that the shape factor is different. There is
now no simple formula for S, but for coils having a length
less than the radius of the coil the following table holds.

Saare Facror S ror Mutri-raver ColLs.

D=0verall diameter, b=Winding length, ¢=Winding depth.

B/D: ] oo | 012 0.250 0.375 0.500

/D

0 — 1.80 1.03 0.77 0.63
0.1 2.32 1.20 0.88 0.72 0.63
0.2 1.48 1.00 0.83 0.72 0.64
0.3 1.30 1.01 0.86 0.76 0.70
0.4 1.29 1.07 0.92 0.85 0.78
0.5 1.37 1.15 1.01 0.91 0.83
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It will be noticed that the table contains values of S
both for the cases of no winding length and no winding
depth. It 1s, of course, impossible to realise these con-
ditions in practice, and the values are merely inserted
in order to be able to estimate the proper value of S
when the winding depth is less than o.1 or the winding
length is less than o.125. Also the figures refer to many
layered and not to singlc lavered coils in the cases where
bfD =0 or {/D =o. For single layered coils with
¢/D = o, we must use the formula already given for S,
and for single layered flat coils (6/D = o) we have the
following values :—

D = 0.1 0.2 0.3 0.4 0.5
S 1.67 1.12 1.02 1.06 L.16

In this connection it must be noted that the simplest
type of pancake coil wound hasket fashion is a two-layer
and not a single-layer flat coil, so that the values of S
to choose in designing this type of coil are something
between the values of S in the main table and those in
the single-layer table. The element of doubt is not
serious, as if we do not quite get to the optimum diameter
a slight variation will cause an inappreciable change in
the final resistance owing to the f{latness of the resistance
curve in the neighbourhood of the minimum resistance.

As an example of a multi-layer coil we may take the

coil illustrated in Fig. 1, viz.: 150 microhenries at
f=10% D =10 oan, /D =02 &/D= o125
TF'rom the ‘“ S’ table, S = 1.00, so that P? = o.150

and P =0.388, //P* = 6.67 x 10%, and from the B
curve of Fig. 2 P.d = o.19. This gives d = 0.49 mm.,
which agrees with the curve of total resistance in IFig. 1.

A few calculations of optimum wire diameter for multi-
layer coils and single-laver coils of the same overall
diameter and the same winding length will show that,
owing to the larger values of the shape factor S for the
multi-layer coils, the optimum wire diameter of the multi-
layer coils is in general less than that for the correspond-
ing single-layer coil. This is important as it shows that
we cannot take advantage of the increased winding space
afforded by the use of a multi-laver coil. Any reduction
of the D.C. resistance of the coil olitained by the use of
thicker wire is more than counterbalanced by the enhanced
resistance contributed by the alternations of the general
magnetic field of the coil.

(To be concluded.)
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TEMPORARY GRID LEAK.

In the event of a grid leak failing
at a time when wireless shops are
closed, reception may be continued by
inserting a temporary resistance of
the type shown in the diagram.

An ordinary match-stick is cut oft fo
the required length, and the ends of
one of the faces are coated with
graphite from a lead pencil. The
match-stick is then clipped between
two paper-fasteners and inserted in the
arid leak holder. With the receiver
switched on, the intervening surface
between the graphite covered ends of
the match-stick is Jightly rubbed wirly
a pencil point until the required resist-
ance value is obtained. At first when
the resistance is too high a buzzing
noise will be heard in the telephones «:r

GRAPHITE
SURFACE

PAPER
FASTENER

Grid leak substitule.

loud-speaker which will gradually in-
crease in pitch as the resistance 1s
lowered. Tinally this note will cease,
when it may be assumed that the cor-
rect value of resistance has been ob-
tained. —G. A. C.

0000

REPLACING AERIAL ROPE.

When an aerial rope breaks it is
necessary in most cases to lower the
mast so that a new rope may be fitted.
However, with the simple method
shown in the diagram a new endless
rope can be fitted in a few minutes
without interfering with the mast in

DECEMBER Sth, 1920.
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any way. The only expense is a new
rope pulley.

Screw or lash together twc or
three clothes props, according to the
height of the mast, then drill two
small holes below the V in the top

COPPER WIRE

Replacing broken halyard or pulley.

prop. Next bend a length of hard-

drawn copper wire and fix this wire

in the two holes, then prepare the
rope and noose and fix pulley 1ope in
V of prop.

Everything is now ready, and all
that is necessary is to lift the prop
and lower the noose over the mast top
and give one or two sharp tugs at the

VALVES FOR IDEAS.

Readers are inviled to submit brief
details, with rough sketches, where neces-
i sary, of devices of experimental inferest
i for ‘inclusion in this section. A dull
emitter receiving valve will be despatched
to every reader whose idea is accepfed
for publicaton.
Letters should be addressed to the Editor, ** Wire-

less World and Radio Rcview," Dorset House,
Tudor St., London, E.C.4, and marked * Ideas,”

www americanradiohietorv com

A Section Devoted to New Ideas
and Practical Devices.

prop. The noose will then run tight
and the wire will fall to the ground.
—A.R. B

0000

PANEL LIGHT.

The diagram shows a neat method
of mounting a flash lamp bulb so that
it may be plugged into the front of a
receiver to illuminate the panel and
tuning dials at night time.

An ordinary telephone jack is fitted
to the front panel and the two con-
tacts arc connected to the filament
supply circuit.  The lamp itself is
mounted in the ebonite cap of the
telephone plug, the hole through
which the telephone leads normally
pass being enlarged for the purpose.
Contact springs for making connec-
tion to the lamp are fitted to the ter-
minals of the jack.

If a standard flash-lamp bulb
rated at 3.5 volts is utilised, a small
resistance depending upon the volt-
age of the L. T. battery must be con-
nected in series with one of the leads
o the telephone jack on the receiver

i
|

|
I

PHOSPHOR BRONZE
SPRINGS

Plog-in lampholder for panel illumination.

panel. In the case of a y-volt fila-
ment supply the resistance should
have a value of 2z ohms and for a
6-volt supply 1o ohms will be
required.  Using No. 34 S.W.G.
Joureka resistance wire, the 2-ohm
resistance  will be supplied by a
length of 7in. and one yard will be
required for the ro-ohm resistance.—
W. P.
6 18
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RECENVING STATION

Aerials and Receiving Apparatus
By L.

[ ODERN practice in commercial wireless tele-
graphic communication tends increasingly to
localise manipulation services in populous centres

where exist easy facilities for the collection and distribu-
tion of messages and to govern by remote control over
telegraph land lines wireless transmitting and receiving
points which may be some distance outside the town and
situated far apart. This practice has long been followed
by Marconi’s Wireless Telegraph Co., Ltd., with its cen-
tral manmipulative station in Wilson Street in the heart
of the city of London, whence are governed the several
transmitters at Ongar, lissex, and to which point are
carried the received signals from the wireless station at
Brentwood.

The British Post Office also has for some years cen-
tralised the control of its wireless point-to-point service
at the Central Telegraph Office, London, whence
are governed the transmitting stations at Stonehaven,
Northolt, Lealield, and recently Rugby. The corre-
sponding reception has up till recently been carried out
in a room situated on the roof of G.P.O. West, and
the network of aerials radiating from that point must
have frequently attracted the attention of the many
passers-by in the street helow.

Interference at the G.P.O.

Various reasons led to the transfer of the receiving ser-
vices from G.P.O. West-to a new station erected near
St. Albans, Hertfordshire. One was the growth of ser-
vices which, starting with one in 1921, has grown rapidly
and promises even more rapid advancement. The main
reason for the transfer, however, was the unsuitability
of the site for carrying on an efficient radio receiving
service. Those who have experienced the effects of
screening and disturbances from electric light, etc., on
their broadcast receivers will easily realise the difficulties
of wireless reception in a bhuilding situated on top of
the largest telegraph office in the world and screened in
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at the New St. Albans Station.

J. JONES, AM.LE.E.

all directions by other high buildings. Only compara-
tively strong signals could be received, and high-speed
recording could not be undertaken to the same extent as
would be possible under more ideal conditions. More-
over, no advantage could be taken of modern methods of
directional reception, which, as is well known, afford
valuable assistance in the elimination of unwanted signals
and to some extent atmospherics.

The choice of the site at St. Albans was governed by
a number of considerations. The station had to be within
a reasonable distance of J.ondon, as remote as possible
from the wireless transmitting stations at Northolt, Ongar,
and Kidbrook, and in a direction well served by tele-
phone routes. The site finally chosen is an admirable
one. It is situated about half a mile north of the main
road between Hatfield and St. Albans, and is approxi-
mately three miles from the latter city. It stands slightly
above the level of the surrounding country, which is
moderately flat, and the site is an open one clear of
trees.

The Aerial System.

A general view of the site is given in the title illus-
tration.  The shape is a square of r1,000ft. side. It
will be seen that the main building occupies the centre
of the site. The ground floor of the building is devoted
chiefly to the power plant and batteries; the receiving
apparatus occupies a room toft. long and 20ft. broad
on the fust floor. Around the building are grouped
eight masts. The masts are arranged in two sets, each
consisting of four masts occupying the corners of two
concentric squares. The outer square is composed of
four 200ft. high steel lattice self-supporting towers and
the inner square of four t20ft. staved steel tubular
masts. The former were built by Messrs. Armstrong
Construction Co., Ltd., and the latter hy the Tost Office
Engineering Department. An excellent view of the lower
part of one of the self-supporting towers is given in

wwWw americanradiohistorv com
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Fig. 1.—Base of 200ft. self-supporting mast, showing halyard
winch.

Fig. 1. The construction is

DECEMBER 8th, 1926.

feeders actually enter the ground. Seventeen galvanised
iron corrugated sheet plates 6ft. by 2ft. are buried ver-
tically in the ground on the circumference of a circle of
approximately 6oft. radius with the building as centre.
The plates are connected by heavy stranded copper wire
laid underground to solid copper strips 13in. by }in., run-
ning up the outside walls of the building on three sides
and entering the floor chases of the receiving room
through porcelain tubes. The three leading-in earth
strips are connected together in the floor chases by similar
size strips to which are sweated all earth connections from
the wireless sets. All the power feed and other cables in
the chases are lead-covered, having all the lead sheaths
connected together and sweated to the wireless earth.

In addition to the above there is an entirely separate
land line telegraph earth; there is also a miscellaneous
earth to which are connected the frames of all machines,
electric light conduits, etc.

Power Plant.

Electric power for the charging of the low-tension and
high-tension batteries is taken from the mains of the
North Metropolitan Tlectric Power Supply Company,
and enters the station in the form of three-phase alternat-
ing current at a pressure of 415 volts. Two filament bat-
teries of 8 volts, each consisting of four 2,000 ampere-
hour accumulators and two high-tension batteries of 200
volts each, tapped at 50, 100, and 150 volts, and consist-
ing of 100 accumulators of z4 ampere-hour capacity, are
provided. In addition, there are provided two 1oo-volt
batteries, each of 24 ampere-hour capacity for land line
purposes. The charging plant consists of two motor
generators, each capable of delivering 300 amperes direct
current at 8 to 12 volts for charging the filament bhatteries,

steel angle legs braced to-
gether by single- and double-
angle bracings. The mast is
24ft. square at the base, and
tapers to 4ft. square at the
top. A platform at the top
carries a cast-iron sheave
over which passes the steel
halyard for supporting one
corner of the Bellini Tosi
system.

Altogether twelve open
aerials are led into the
station in addition to the
Bellini Tosi aerial system.
Eight open aerials and the
Bellini Tosi are carried by
the 2o0oft. masts, and four
open aerials by -the r20ft.
masts. They are all led into
the receiving room wiaz in-
sulators fitted in #in. thick
glass panels.

Every endeavour has been
made to ensure a low-resist-
ance wireless earth system
insulated as far as possible
to the point where the

Fig. 2.—View of one of the low-range Marconl recelvers,
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Post Office Central Receiving Station.—

and two motor generators, each delivering § amperes at
100 to 140 volts for charging the H.T. and land line bat-
teries, which are, of course, divided into 10o-volt units
for charging purposes. In addition to the above plant
there is a motor-driven pump for raising water from a
well to tanks on the roof of the building. A main switch-
board in the power room on the ground floor controls all
machines and the charging current to the batteries. Two
auxiliary switchboards and distribution cabinets in the
receiving room control the power supply to the
receivers, etc.

The Receivers.

Twelve wireless receiving sets are at present installed
in the station. TFight ot these were supplied by the Mar-
coni Company, and are of their usual commercial type,
five for a wavelength range of 2,500 to 10,000 metres and
three having a range of 6,000 to 30,000 metres. An open
aerial is led to each set, but the Bellini Tosi aerial system
is common to the eight sets. By means of suitable switch-
ing, reception can be carried out by open aerial alone (non-
directional), Bellini Tosi system (figure-of-eight diagram)
or a combination of open and frame aerials (cardioid
reception). A view of one of the lower range sets is shown
in Fig. 2. It will be seen that the set is built in units, each
unit being carefully screened from its neighbours. ©On
the left of the photograph are seen the aerial tuning units.
Then follow :—

Two stages H.F. filter (no valves).

Three stages H.F. tuned and neutrodyned ampli-
fication.

One stage rectification (anode bend).

Four stages L.F. filter (tuned grids).

Three stages L..F. amplification.

One heterodvne unit.

One power panel controlling all 1..T. and H.T
feeds and grid bias on the various valves.

Switching arrangements, of course, exist, by means of
which one or more of the various filtering or amplifying
stages can be used. The two handwheels shown in the
lower part of the photograph contro! the selectivity of the
low-frequency filter—in the one case by varying simulta-
neously all the valve couplings, and in the other case by
simultaneously adding resistance to all the grid circuits.

The higher range Marconi sets only differ from the
above in that two extra stages of H.F. filter are provided.

The overall dimensions of the lower range receivers are
8ft. Sin. bv 2ft. 23in. by 6ft. high, and the higher range
14ft. 3in. long by 2ft. 23in. wide by. 6ft. high.

Fig. 3 shows a view of ane of the Post Office type re
ceivers. These sets were built at the Dollis Hill Experi-
mental station, and are not adapted for directional recep-
tion. Thev comprise the usual tuned aerial and tuned
secondary circuits coupled together electrostatically. The
tuning coils, however, are specially constructed to have an
extremely low decrement. and are mounted external to
the sets and screened one from the other in iron tanks
of ample dimensions to prevent damping losses. These
tanks are situated on the roof of the building immediately
over their respective receivers. This type of set is con-
structed also in separately screened units of somewhat
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The tuning coils
are situated on the raof immediately above each receiver.

Fig.3.—Post Office type recelvers at St. Albans.

novel design. and comprise the follawingz units in addition
to rthe aerial tuning aud coupling units :
One detector szage (anode Lend)
One low-frequency filter (tnned iron-cored induc-
tance).
I'wo stages L.}° amplification.
One heterodynz unit (Negatron valve).
One extra stage 1..F. amplification for Creed relay
recording
One control panel.

Iacilities for rec  ing wireless signals are provided on
hoth the Marconi and Post Office sets. The former use
the Marconi type Q.C.4 bridges, by means of which the
signals are first amplified and then converted into double-
current signals for working telegraph relays. while the
latter employ Creed relays in the ancde circuit of the
final valve, und are worked by single-current impulses.
Each of the Post Office sets has a2 Wheatstone receiver
in leak, by means of which the rerorded signals passing
to line can bhe observed. The six Marconi type bridges
are mounted together on a separate table; any Marconi
receiver can be connected to any bridge, and any bridge
can be connected to any land line by suitable switching
arrangements.

FFourteen telephone loop circuits are provided between
St. Albans Radio Station and tre Central Telegraph
Office, Londou. The 1ural signals are passed forward on
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Post Oftice Central Receiving Station.—

the loops in a manner similar to that employed for ordi-
nary telephone conversations, and the recorded signals are
superimposed across the loops, each leg of which is care-
In this system the
current passes through both wires of the loop in parallel
In addition, one loop is used
with a telephone, and a common battery telegraph circuit
to provide communication between St.

fully balanced to avoid interference.
and returns via the earth.

superimposecl

Albans and the Central Telegraph Office for purposes
of traftic control.

General Notes.

Mr. E. G. Ingram (G 61Z), 8, Victoria
Road, Aberdeen, is carrying out trans-
mission tests on a wavelength of 23
metres and wishes to get into touch with
some other amateur who will co-operate
with him in these tests. e will also
welcome reports of his transmissions from
any listeners.

0000

M. S. Ridley {(G5NN), 106, Woodside
Green, South Norwood, S.E.25, states
that in addition fo u)nm\umcatmg with
15 American stations in two days, using
a Burndept L525 valve and 4.8 walls lo
the anode, he has been heard in Winni-
peg, Canada, at 7.50 a.m. (local time)
on November 7th, on an indoor aerial
at strength R4. This is stated to be the
first British station heard in that fown.

0000

Mr. F. Walker (¢ 5AX);, Crowmarsh.
Wallingford, Berks, tells us that on
Saturday, November 20th, at 0045 G.M.T.
he was In two-way communication with
U1AA0, Mr. H. H. Cooley, Newton
Centre, I\Iass., using 1.5 walts mput to a
DES5 valve with Hertz antenna and a
wavelength of 45 metres. UI1AAQ re-
ported his signals as R3 and_suggested
a reduction in power, so G5AX dropped
to 0.5 watt when his signals were re-
ported as “readable in parts,” Mr. Wal-
ker—believes this to be the lowest power
yet employed in two-way working over
that distance. Later in the early morning
C 3I1TE at Kingston, Ontario, reported his
signals as R6.

Q000

A correspondent in Thornton Heath,
successfully received the Argentine sta-
tion BG4 on one valve on September 3rd,
at 2303 G.M.T. R BG4 was transmitting
with an input of 8 watts and his signal
strength at 'l'horngoglofgeath was R3.

M. M. S. Woodhams, 90, Ratlwav
Terrace, Rugby, states that he will be
pleased to send reports to any transmitiers
who require them, of tests at any time
during the day up to 2230 G.M.T. He
also says that on Sunday, November 21st,
he received the following stations on
wavelengths belween 35 and 45 metres : —

Wireless
Worrld
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It might be thought that in a radio station of this

nature, comprising a number of extremely sensitive wire-
less receivers concentrated comparatively closely together
and delivering both
would exist considerable risk of mutual interference. As
a matter of fact, the services are remarkably clear, inter-
ference between the sets and between bridges, relays, etc.,
and the sets being practically negligible.

The station has been in operation since the middie of
October, is giving excellent service, and has removed all

aural and recorded signals, there

the difficulties hitherto experienced at the G.P.O.

TRANSMITTERS'

NOTES
QUERIES

23 American, 2 Canadian, and 1 Burmu
dan, at strengths between R5 and R6 on
on O-v-1 receiver, The DX conditions
seemed to him {o he exceptionally
favourable on that day and he asks if
other readers coneur.

0000

Mr. G. P. Hardi (I1DO), Via Savoia
84, Rome, Italy, whose experiments on
low power we have noted in previous
issues, tells us that dwring a few days
in November he has been i touch with
the following ILfuropean amateurs, using
only 2§ watts input D.C. (dry bat-
teries) :—G  6AI, L IJW, B CHS5,
G 280, B S5, B 08, T 1ICE, B V8
G 20F, G 5W9 G 2RQ, B 1AJA,
F 8CP, G 69H, GW 11Z. The wave-
length used was 45-50 metres.

Mr. THardi, in his low power work.
uses Havtley-Direct circuit with an Os-
ram DIE4 all-purpose receiving valve;
H.T. supply 180 volts (dry batteries). His
aerial is 30 metres Jong, {win wires, and
20 metres high above the street, but
among buildings.

On the 45-meirve band he has been
reported R7 in Sussex, sleady and easy
to read. On 33 melres he was R6 at
Glasgow, morning and evening, on 7/
valve Reinurtz receiver, * clear, steady
note. easy to read.”

Mr. Tlardi is on the air every night at
2100 G.M.T. on 45 metres, 6 watts input
A.C., and will be very glad to get in
touch with British amateurs. Reports on
his transmissions will be welcomed.

0ooo

American

Ty

Reception  of

Stations.

A correspondent at Slough reports hav-
ing received the following stations on an
“ Everyman’s Four” receiver on Sunday,
November 21st, between 1.0 a.m. and
4.30 a.m.:—WPG Atlantic City, WOK
Homewood, I, WBBM Chicago, I,
WIOD Miami, Florida, WORD Chicago,

Jroadcasting
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N, WMAK Lockport, N.Y., WSWS$
\Voodda]e Iil.,, KDKA East Plbtsburgh
Pa. (messages for the North), WGY
Schenectady, WLS Crete, T1l. The recep-
tion was very satisfactory on a loud
speaker.
00200
Another correspondent at Hammer-

smith, on the same date, heard U2XAF
on 52 79 metres on a 2-valve short wave

receiver.  Speech was clear and easily
readable.
icooo
A third correspondent in Aberdeen

heard U2XG testing at 1130 G.M.T.
Telephony was received well at R7 to R8
on 2 valves, the wavelength being 22.5
metres.
0000

Military Experimental Stations in Finland.

We are indebted to Major B. DPetre-
lius, the Chief of the Radio Laboratory at
Helsingtors, for the following list " of
military experimental stations: —

SPM /Radiolahoratorio, Altertink 40, Helsingfors.

SPMA  Radiolakoratorio, Albertink 40, Helsingfors.

SPMB  Radiolaboratorio, Albertink 40, Helsingfors.

SPMC Radiolaboratorio, Albertink 40, Helsmgfors

SPR Radiopataljoona, Santahamina, Helsingfors,

SPJ llmailuveimat, Santahamina, Helsingfors.

PL Laivaston Esikunta, Kata)auo ka, Hel-
singfors.

SPS Suojelusk, VYiiesikunta, Fabianink 23,
Helsingfors.

SPSA Suojelusk,  Yliesikunta, Fabianink 25,
Helsingfors.

SPSB Suojelusk, Yliesikunta, Yabianink 25,
Helsingfors.

SPSC Suojelusk, Vliesikunta, Fabianink 25,
Helsingfors.

0000
New Call-signs Allotted and Stations
Identified.

G 5JA  !. lorter, 61, Brudenell Road, Hyde Park,
Leeds, (Tmnsmns on 90 metres).

G 5DP  Whitgift School Scientific Society, Whitgift
School, North Eud, Crovdon, {Trans-
mils on 45 metres and will welcome
reports).

G 6FD ¥. . Domincy, 19, Shooters Hill, Cowes,
I of W. (This call-sign was forme:ly
held by Mr. . T. Carter at Streatham,
S.\W.16).

G 2ASK (Ex 6Al) H. Andrews, Vsiradgynlais,
Swansea.

G 2BBJ Caulfield & Stewart, East Putney, S.\V.15.
F 8LA A. Wigniolle, 27, rue Jean Gony, Douai
(Nord).
F 8LC  J. Scalabre, 37, rue des Carliers, Tourcoing
Nord),
QRA’Q WANTED
G 50H G 6LM, FFQ, KELLA, UF 3DD, UF 2AU,

B 24
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A Section Devoted to the Practical Assistance of the Beginner.

MODIFYING THE
‘“EVERYMAN THREE.”

72

The ““ Fveryman Three " receiver,
and others using a similar circuit,
mayv be ““Joaded " for the reception
of Daventry in the same way as the
‘“Two Range Everyman’s Tour.”
The alterations are simple, merely in-
volving the fitting of a coil at the
low-potential end of the H.I". trans-
former secondary ; the aerial is trans-
terred to the grid end ol this extra
mductance. For work on the normal
broadeast waveband, for which the
set is primarily designed, the aerial
is connected in its usual position,
and the loading coil is short-circuited
by means of a swiich. The circuit
diagram is given in Fig. 1.

It should be realised that the H.T.
amplifying valve is completely elimi-
nated on the long-wave adjustment,
and, moreover, that reaction is onlv
obtainable, at the expense of con-
siderable complication. In the case
of the three-valve set, therefore, the
loud-speaker range from Daventry
will be restricted, and, except under
exceptionally favourable conditions,
is unlikely to exceed 70 or 8o miles.

long-wave connection, the circuit be-
comes practically a direct-coupled
one (the aerial-earth circuit is actu-
ally connected across the greater part
of the total inductance), so a high
degree of selectivity must not be ex-
pected.  Should interference he ex-
perienced from a local transmitter on
the broadcast waveband, the set may
be improved in this respect by insert-
ing a small fixed condenser of o.0002
or o.ooo3 mfd. in series with the
aerial.

If v standard type of plug-in coil
is used for loading purposes, one of
150 or 200 turns will be necessary,
the actual size depending on the con-
stants of the aerial. The larger size
will always be required when a series
condenser is inserted.

Q000

CHARGING AN H.T. ACCUMULATOR.

When arranging to charge an H.T.
battery from D.C. mains, allowance
should be made for the ‘‘ back volt-
age’’ of the battery itself, which is
acting in opposition to the source of
charging pressure. Taking the case
of a 1z0-volt battery which is to be

It will be obvious that, with the charged at o.25 amp. from a zjo-

OAERIAL o
X
N SR l

SWITCH T
00000 -

LC.
: 4 DETECTOR
TO GB.

Fig. 1.—Connections of a long-wave loading coil.
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volt supply, 1t 1s necessary, in order
to find the voltage available for driv-
ing current through the cells and the
resistance which will be required, to
subtract the voltage of the battery
from that of the mains. This leaves
120 volts, and the value of the re-
sistance (in ohms) is then ascertained
by dividing this voltage by the charg-
ing current (in amperes), the actual
figures here being
120 + 0.25 = 480 ohms:

The internal resistance of the cells
has been ignored, as has the fact
that the back-voltage may be con-
siderably less than 1zo volts at the
commencement of a charge, and con-
siderably morve towards the end of it.
In practice, however, there is gener-
ally little need to take these compli-
cations into account, although, if de-
sired, a resistance with a slightly
higher maximum value, and a few
tappings may be constructed. This
may be wound with No. 30 S.\W G.
Eureka wire, which has a resistance
of 5.5 ohims per yard, and will carry
a quarter of an ampere without an
undue rise n temperature.

0000

FIXING PANEL COMPONENTS.

Terminals mounted on ebonite have
a tendency to work loose after a time
unless particular care is taken in fit-
ting them. The trouble may be
largely overcome by tapping the holes
in which they are o be inserted, but
many amateurs lack the necessary
cquipment for carrying out this
operation, and will find the alterna-
tive suggested in [ig. 2 (B) equally
or mare effective.

The drawing Js almost self-
explanatory ; three or four projections
are raised around the part of the ter-
minals which normally bears on the
paneM™by means of a small cold chisel
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or similar tool, which is held at an
angle of about 45 degrees. It will
be found that quite a small projec-
tion is sufficient to engage firmly with
the comparatively soft material of
the panel,-so there is no nieed to spoil
the appearance of the terminal by
making deep cuts.

Such components as brass clips for
mounting grid leaks, crystal e
tectors, and interchangeable con-
densers, will also work loose if their
seating on the panel is perfectly flat,
and it is recommended that their tips
should be turned down as shown in
Fig. 2 (A). The points thus formed
will, of course, penetrate into the
chonite, and the clip will be firmly

Wireless
World

secured in position. Thin metal may
be bent with a pair of pliers, or the
corners may be laid on the edge of a

==

Fig. 2—Preparing clips and terminals for
panel mounting.

small anvil and tapped into shape
with a hammer.

““ Pits "’ with raised sharp edges
which will engage with ebonite can

DISSECTED DIAGRAMS.

DECEMBER 8th, 1926.

be made in fittings of heavier metal
by using a centre punch, held slightly
away from the vertical when it is
struck with the hammer.

ACCUMULATOR ACID.

Those who are unused to handling
accumulators may not be aware of
the fact that dilute sulphuric acid
will seriously damage any -fabric,
either woollen or cotton, with which it
may come into contact. When there
is any risk of spilling the clectro-
lyte, it is as well to have ready a
small quantity of some strong alka-
line solution, such as ammonia
which, if applied in time, will pre-
vent any harm being done.

Step=by=step Wiring in Theory and Practice.

No. 50 (b).—A Two-valve Resistance-coupled Amplifier.

(Concluded from last week's issue.)

In this series of diagrams it is hoped to make clear the steps to be taken in converting theory into
practice in the construction of various typical wireless instruments. - The amplifier shown below is
suitable for adding o a valve defector, with or without H.F. amplification; the plate of this detecior

is joined (o the inpul terminal.

Unless common batfleries are used for receiver and amplifier, an

extra copncction will be nccessary between the negative L.T. lerminals of each.

|

T g,

I

INPUT

H T4

u
|

OUTPUT

QUTPUT

The anode circuit of the first L.F. valve is completed through a
Voltages set up across this
resistance are passed to the grid of the second vaive through a
Negative bias is applied to its grid through the leak

resistance and the H.T. battery.

condenser.
resistance.

refinements as H

nd on the characteristics of the valves
by-pass condensers are omitted, to avoid

The loud-speaker is inserted in series with the anode of the output
valve, thus completing the amplifier.
components will de_%e

The values of the coupling
Such

complicating the drawings.
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CHRISTMAS NOVELTTES.

Further Applications of the Revolving Disc llusion, and some Additional
Experiments.

By A. P.

N this short article the writer proposes to put forward
a few suggestions for Christmas decoration, and also
a further stunt and a more elaborate form of one of

those described last week.

Dealing with the last-mentioned item lirst, the one
reterred to 1s that entitled Sceing 1s  Believing.”’
General instructions as to the type of double contact cam
required were given last week, but it cannot be too strongly
emphasised that on the correct shaping of this cam de-
pends the complete success of the double illumination
stunts, such as ‘‘ putting the canarv in the cage,”’ as
described last week.

The ideal to be aimed at in these experiments is to
obtain itlumination of the rotating disc for a very small
fraction of time indeed, so that the disc has not moved
appreciably during the time it is illuminated. If the disc
does move appreciably when illuminated, any picture on
the disc will appear blurred, so that the contact closing
the circuit of the neon lamps in the niagic box must
operate for a very small fraction of time twice for each
revolution of the disc.

<

Fig. 1.—Double contact cam giving best results with the revolving

disc illusion.

Tt only single contacts are used, as suggested in the
previous article, the cam must be made of conducting
material, such-as brass, but if double contacts are used,
then the cam mav he made -of some such material as
ebonite.

Constructing the Cam.

Although there is no absolute necessity to use the
double contacts some readers may find it interesting to
experiment with both methods. The shape of the ehonite
cam for the double contact method is shown in TFig. 1,
and the main point to notice is that the ends of the
double contact cam are exactly similar and “‘ sharp.”
By mounting two 6BA screws as shown, hte cams may
be made to take the disc, which is then held in position
by means of two 6BA nuts.
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Besides the canary and the cage disc many others with
hroken up sentences may be made—the sentence only
becoming intelligible when the disc is illuminated twice
per revolution, and not heing intelligible when stationary.

When making these sentences on the disc care should
be taken in marking out the letters so that when the two
halves of the disc are superimposed (which is the effect
given by the double illumination per revolution) the letters
appear uniformly spaced in the words A disc which will
give the words ‘““ A Happy Xmas to You ”’ is shown
in Fig. 2 (¢). A few sketches of holly leaves or other
decorations scattered about on the disc will help to
hewilder anyone who tries to decipher the meaning of the
mystic signs on the disc when it is stationary. A further
suggestion for a disc is given in Fig. 2z (7).

BYN
“ IR L SS

W R D

A A
HR TM
T Y Ui

Y

(a) (b)
Fig. 2.—Suggested arrangement of lettering for the revolving disc
* illusion.

This is an amusing stunt, as it is not until the rotating
disc 1s illuminated by the A agic Light that any sense can
e made out of it at all. One word of advice—make the
letters nice and thick and black, and o not try 1o make
the diameter of the disc too large, or the outside edge
will probably have moved during the contact period.
About six inches diameter is quite sufficient for most
purposes—and do not forget to illuminate the top half of
the disc only.

Christmas Lighting Decorations.

Tor those who like pretty ettects in lighting for festive
occasions, the following suggestions may perhaps be
useful.  When a 200-220 volt house supply is-available,
neon lamips—or Osglim lamps as thev are called com-
mercially, made by the General Electric Co.—offer quite
an unusual decoration, since they may be obtained with
electrodes in the form of letters, bee-hives, or stars, and
since the current consumed is so very small they are
economical to run. TFig. 3 (a) shows the connections.

Another form of decoration is given by Geissler tubes
run from a small sparking coil such as manv readers no
doubt possess. These tubes contain two electrodes and
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More Christmas Novelties.—

are filled with rarified gas which glows when suitable
voltages are applied to the electrodes, the colour of the
glow depending on the gas. Sometimes these tubes are
double, the outside being filled with some liquid which
fluoresces when the gas glows, and really beautiful effects
may be achieved. These tubes are obtainable from the

Fig. 3.—Suggested connections for decorailve neon lamps and
Geissler tubes, In cfrcuit (a), O=0sglim lamp, L=safety lamp,
S-=-lamp secket ;~in circuit (b), G=Geissler tube, G=spark coll.

Economic Electric Co., Euston: Road, London, or from
any large store or electrical dealer, and are quite moderate
in price. The connections for these tubes are shown in
Fig. 5 (#). The bigger the coil the more tubes may be
run in series, but the writer strongly advises hanging
the tubes well out of reach to prevent any trouble due
to shocks. A }in. spark coil will light as many tubes as
is usually required.

Fig. 4.—Construction of the * dancing contact.’

The Dancing Contact.

This stunt has many applications, most of which will
be left to the reader. The piece of apparatus to be
described will open or close an electrical circuit onzce when
shouted at, or even when somebody walks near it, and

Wireless
World
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Fig. 5.--Connections of the * dancing contact’’ and relay.

the method of operation is as follows: A piece of brass
is suspended on a knife edge as shown in Fig. 4, and a
disc attached to it. Being freely suspended, the piece
of brass will swing hackwards and forwards when spoken
to from quite near or shouted at from a little distance.
Just behind the hottom of this piece of brass is another
springy piece of brass to form a contact, and this contact
is mounted so as 1o be as close as possible to the brass
strip carrying the disc.

Thus if the disc is spoken to sufficiently loudly, con-
tact will be made between the pieces of brass, thus com-

Flg. 6.—Bell movement fitted with speclal contacts for use as
relay.

pleting the circuit between the terminals. Terminals A
and B are connected as shown in Fig. 5 to a battery and
trip relay made from an electric bell, so that when the
disc is spoken to the trip relay is operated, the circuit
between X and Y broken, and the circuit between Y and
7 completed.

Automatic Switch for a Set.

A suggested application of the dancing contact and
trip relay is shown in Iig. 5, namely, the automatic
switching on of a radio set at the word of command.
Other applications—for example, the control of lights—
will be left to the reader.

Constructional details of the trip relay are given in
Fig. 6, from which all information may be obtained.
The trip relay must, of course, be reset each time
it has operated, so that in the case illustrated the radio
set will stay on until this is done.
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Events of the Week in Brief Review.

ALPINE WIRELESS.

Mountaineering huts in the Bavarian
Alps are to be provided with wireless
for meteorological and rescue purposes.

000

MARCONI AT THE VATICAN.

In o private audience granted to him
by the Pope, Senatore Marconi has heen
presented with a gold medal in token of
his achievements.

0C00

AMPLIFIERS FOR DEAF
CHURCHGOERS,

For the beuefit of deaf members of the
congregation, the Ablewell Wesley
Church, Walsall, has been equipped with
a pulpit microphone and amplifiers. The
front pews are equipped with earphones.

0000

LICENCE FOR A LEPER.

A mewmber of the ““leper ”’ colony on
an island near New Bedford. Massachu-
setts, has been granted an amateur trans-
mitting licence by the U.S. Naval Wire-
tess Department. His name is Archibald
Thomas. The rudio inspector conducted
the necessarv examination over the ordi-
nary wire telephone.

G000

PHOTOTELEGRAPHY DESCRIBED.

A public lecture and demonstration of
the Thorne Baker system of wireless
phototelegraphy will be given hy the in-
ventor, Mr. T. Thorne Baker, ¥.Inst.P.,
F.R.P.S., at the Albert Hall, Leeds, on
Triday, December 17th, at 7.30 p.m.
Seats may be reserved on application to
the Wireless Kditor, * Yorkshite Even-
ing News,” Leeds. All seats are fiee.

0000

WIRELESS AMPLIFIERS FOR
RECORDING.

With the a-d of wireless amplifiers, a
performance by the artists of Charlot’s
Revue in the Prince of Wales's Theutve
‘was recently recorded by the Columbia
Company at Petty France, Westininster.
By wrrangenient with the Post Office, a
land line was run from a microphone
on the stage to the company’s recording
station. Ten seconds after the comple-
tion of the singing the record was played

back from the wax master. two miles
away, through a loud-speaker in the
theatre.
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OUR IMAGINATIVE
CONTEMPORARIES.

“On November 30th Aberdeen
will send Daventry pipe music.”’—Pro
vincial Paper.

The transmission must have slirred up
memories of the dear old Daventry
haggis.

0000

LICENCES IN AUSTRALIA,

During September 19,530 broadcast re-
cetving licences were iesued in Australia,
bringing the total to 165,436, New South
Wales and Victoria accounted for 44,962
and 83,077 respectively.

0000

BROADCASTING FROM A PRISON.,

The broadcasting station of Cork is
to be installed 1n a disused gaol. The
use of this building will foster n cheer-
ful spirit among listeners, who will enjoy

the comforting reflection that they are
outside it.

WIRELESS IN JEWISH HOSPITAL.

The Jews’ Hospital and Home for
Incurables at Tottenmham has been
equipped with wireless under 7'%e Daily
News Fund.

[sle o N0l

“ WIRELESS WORLD' LECTURE
IN GLASGOW,

Readers in the Glusgow district will
be interested in the aunouncement on
the next page regarding a lecture, under
the auspices of 7'he Wireless Weorld, to
he delivered by Dr. N. W. McLachlan
M.I.LE.E., on Baturday next, December
11th, at the McLellan Galleries. Dr.
McLachlan, whose contributions on vari-
ous aspects of wireless have leen
teature of The Wireless World for manv
years, will lecture on and demonstrate
“Quality i Broadcust Reception.”” The
lecture discusses the causes of bad quality
and explains how to obtain the hest re
sults. The demonstration is an example
of wireless reproduction at its hest.

. B S
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WIRELESS IN NORTHERN SNOWS, A seasonable photograph, taken in the Rondane

Valley of Northern Norway, where many humble dwellings are now equipped with

broadcast rcceivers. The district is practically isolated for many months of the year
and wireless has come as a boon to the inhabitants.
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whilst the disastrons effect which results
from errors ‘n the selection of valves,
unsuitable voltages and so forth is prac-
tically illustrated.

0000

RADIO AND RUM.

In the new rum blockade instituted by
the U.S. Cusloms, every liquor-laden
vessel leaving a Canadian or Mexican
harbour is reported by wireless to coast-
guard officials, who can thus vestrict
their range of search to the vessels which
are suspect.

ooo0ao

AMERICA'S WIRELESS FUTURE.

A problem confronting the U.S. Senate
this winter is that of deciding who shall
control and regulate wireless—the De-
partment of Commerce, or a new federal
radio comnnission. The ‘° White Bill 7
is in favour of the former, while the
latter is championed by the < Dill Bill."”
Political opinion is fairly evenly divided
on the matter.

0000

AN IMPORTANT LICENCE QUESTION.

From remarks made by the Assistant
Postmaster-General, Viscount Wolmer, in
the House of Commons, on Thursday,
November 18th, a widespread impression
was created that persons having more
than one receiving set were expected to
take out a licence for each. In view of
a contradictory statement made by
Viscount Wolmer in the House of Com-
mons in July last, 7'he Wireless World
immediately communicated with the
General Post Office, and on November
28th received a rveply from the Secre-
tary’s Department, the following being
an extract :—

““ A wireless receiving licence entitles
the licensee to use wireless receiving ap-
paratus in the premises occupied by him
—the address of which is given on the
face of the licence—but any part of the
same house or premises sublet to other
occupiers is not covered by that licence.

“One licence will cover any number
of sels installed 1n the same premises for
the use of the licensee, his family, or his
sevvants.”’

0GcoQ0

NORWEGIAN PICTURE
TRANSMISSION.

It is claimed that the problem of broad
casting pictures has been solved in prac-
tice by Mr. Hermod Petersen, chief
engineer of the Norwegian 'Telegraph
Department. Successful  experiments
says an Oslo message, were carried out
last week, when listeners supplied with
specially prepared paper were able to
receive scenes transmitted from the local
station. The inventor elaims that his
picture-receiving device can he attached
to crystal sets.

Q000

BEAM RUMOUR CONTRADICTED,

The rumonr which received publicity
last week to the effect that all the Mar-
coni transmitting stations in Britain are
to be converted to the heam system is
denied by the Mavconi Company. In an
interview with an official of {he company,

Wireless
World

a Wireless World representative was in-
formed that a transmitting station such
as Ongar serves a more useful purpose
by communicating™to different points than
cculd a beamn station, the output of which
is limited to one direction.

The Marconi Company is proceeding
with the erection of its own beam
stations at Dorchester and Somerton for

communication with North and South
America. When (e New York bheam

station is erected, it is possible that the
Carnarvon station will ce converted to
the beam system.

“ WIRELESS WORLD ”
LECTURE IN GLASGOW.

Under the auspices of The
Wireless World a Lecture will
be delivered by Dr. N W.
McLachlian, M.I.E.E., on

‘¢ Quality in Broadcast
Reception ”’

(with Demonstrations),
at
The McLellan Galleries,
Sauchiehall Street, Glasgow,

on Saturday, Dec. 11th, 1926,
at 8 p.m.

Chairman : Prof. G.W. O. Howe,
D.Sc., MI.LEE,,
Professor of Electrical Engineeringy
Glasgow University.
(Admission Free by Ticket. Doors open
at 7.30.)

Tickets are obtainable from the Hon. Secre-

tary, Glasgow and District Radio Society, -

620, Eglington Street, Glasgow, and 27, Moray

Avenue, Scotstoun; also trom the following

Wireless Dealers in Glasgow :

Siemens Bros. & Co., Ltd.. 144, St. Vincent St.

Forbes Bros. Ltd., 50, Sauchiehall Street.

Brown & Co., 116-118, West Nile Street.

Robert Ballantine, 103}, St. Viincent Street.

James R. Hunter, 73, \West Nile Street.

Jones & Stewart, 2474, St. Vincent Street.

Clydesdale Supply Co., 2, Bridge Street.

Youngs (Glasgow) Ltd., j0, Stockwell Street.

Burndept Lept., 93, Holm Street.

Robb Bros., Radio House, 69a, \West Nile St.

Williatn Harper & Co., 132, Bothwell Street.

Houghtons Ltd., 70-78, York Street.

‘The Silvertown Co., 15, Royal Exchange Sq.

Marconi Marine Communication Co. =2g, St.
Vincent Place.

E. A. Wocd, 77, Gallowgate.

Exide Battery Service, 40, Tureen Strcet,
Gallowgate.

W. & A. Smith (Glasgow) Ltd., 236, Argyle St.

F. Austin Biggs, 16, Renfrew Court, C.z.

The Radio Mart, 11, Bath Street.

E Pollock Argyle Street.

PARLIAMENTARY CHESS BY WIRELESS

A chess match by wireless between
members of the British and Australian
Parliaments has been arranged for next
May. The match is to celebrate the open
ing of Canberra as the capital of the
Dominion. Two consecutive days will
probably be occupied, giving twelve
hours at the board, or 52} moves per
player. The Postmaster-General is sym-
pathetic towards the project.

0000

A QUESTION OF IDENTITY.

By an unfortunate error, the poriraits
of Messrs. R. J. Venner and S. G.
Archer appearing on p. 36 of the De-
cember ‘‘ Listener”’ were reversed.
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CABLE V. BEAM.

Controversy is raging in Sydney over
the speeds attainable by the new dupli-
cated Pacific cable as compared with the
beam system. Mr. J. A. J. Hunter, of
the House of Representatives, stated the
cable was capable of 1,000 letters per
minute, contrasting this with the 500
letters by the beam radio from London to
Montreal. Mr. E. T. Fisk, of the Amal-
gamated Wireless (Australasia), Ltd., re-
torts that the guaranteed capacity of the
beam service is double Mr. Hunter's
figure, and that in actual practice an
average working speed of 1,200 letters a
day has been accomplished.

Meanwhile, the public hope that the
contending interests will show the same
spirit of rivalry in reducing telegram
costs !

0000
GOVERNMENT DISPOSES OF
EGYPTIAN].STATION.

The Abu Zabal wireless station, near
Cairo, winch was originally built by the
British Government as one of the links
in the Imperial Wireless Chain, has been
taken over by the newly formed Mar-
coni Radiotelegraph Company of Egypt.
The Abu Zabal station was the link
between the Ieafield station and Karachi,
but the erection of the Rughy station and
the changes in the Imperial scheme have
rendered it of less importance to British
wireless developnient.

BOOKS RECEIVED.

‘“ Aide - Mémoire - Formulaire de la
T.8.F.” FEdition 1926. Cowmprising use-
ful articles, notes and data on wireless
subjects, including the theory and
practice  of  transmitters, receivers,
radiotelephony, etc., with a chapter
on testing, descriptions of typical
transmitting stations, and articles on
time-signals, weather reports, wireless
control of distant mechanism, and a sum-
mary of the wireless regulations at
present in force in France. Cowmpiled
by E. Pacoret and published by Albert
Blanchard, Paris, price 32 fcs.

cocoe
¢ International ILast of Radiotele-
graphic  Stations.”” Published by the
International Office of the Telegraph

Union, Berne, 11th edition, dated .July,
1926. The well-known ‘‘Berne List,”’
giving the name, geographiecal position,
call-sign, normal range, system, wave-
lengths, nature of service, hours of ser-
vice and coast charges of all commercial
and Government land stations in the
world and similar particulars of ship
stations of every nationality, with table
of inland rates, limitropic rates, etc.
pp. 449+4. TPrice (including monthly
supplements up to the end of October,
1927), 13 francs (Swiss), post free.

0000

“TLa Radiotranmissione Delle Im-
magini,”” by Ugo Guerra. A geneval
description of various systems of trans-
mission of photographs, ete., by wireless,
pp. 239 with 107 illustrations and dia-
grams. Published by Chierchia e Mag-
giorotti, Rome, price 16.50 lire.
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AN INEXPENSIVE VERNIER
ADJUSTMENT.

One of the simplest and yet quite
reliable methods for obtaining critical
adjustment of an instrument dial is by
means of a small rubber-faced spindle
engaging on the edge of the dial. 'lhe
reduction ratio thus obtained is not
excessive, and yet is sufficient to permit
of critical control.

'mn- i

The M. A.P. Verni-Neob for providing

critical dial control. It consists of a

rubber faced spindle which can be with~

drawn from its bush so as to disengage
the instrument dial.

A very simple device of this Lype, and
one which sells for only a few pence,
can be obtained from the M.A.P. Com-
pany, 246, Great Lister Street, Birming-
ham. It is easy to fit, a iin. hole only
being necessary to accommodate a brass
bush.

0000

500,000 OHM RESISTANCES.

In reply to a query in a recent issue
of this journal in which a reader en-
guired as to why two 1 megohm resist-
ances were connected in parallel in the
anode circuit of the *‘Everyman-Four”
receiver to produce a resistance of
500,000 ohms, it was explained that this
was deemed expedient in the absence of
a wire-wound resistance to ensure the

avoidance of noises being developed
owing to inadequate current-carrying
capacity.

Many readers will be interested to
lemin, therefore, that & Varley wire-
wound anode resistance having a value

of 500,000 ohms is now available and

can be obtained from Oliver Pell
Control, Ltd., Granville House, Arundel
Street, IT.ondon, W.C.2.
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THE KURZ KASCH GEARED DIAL.

The trend is to simplify the construc-
tion of geared dials rather than to aimn
at obtamming improved operation by com-
plicating the design. Some of the best
dials are assembied from surprisingly few
component parts, and the new Kurz
Kasch dial, obtainable in this country
trom the Rothermel Radio Corporation of
Sreat  Britain, Ltd., 24-26, Maddox
Street, Regent Street, London, W.1, is
remarkable for its simplicity of construc-
tion.

A condenser dial normally rotales
through 180 degrees, although in this in-
stance two O to 100 scales are set ont, each
occupying half the circumierence, thongh
increasing numerically in opposite direc-
tions. DBy this means the dial is snitable

New American dial in which the scale
reading is viewed through a window in
a cleanly moulded Bakelite cover.

for use with condensers where the capa-
city increase is brought about by either
clockwise or anti-clockwise rotation.
Used with a straight line frequency con-
denser, moreover, the scale rotation can
he arranged to decrease as the capacity
is increased, so as to serve as an indica-
tion of frequency.

The circular dial is securely attached to
the condenser spindle by means of an
expanding collet, and is locked in position
by tightening a single nut,
fixing which can be relied upon when the
condenser is to be calibrated, and where
any slip between shaft and d