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CHRISTMAS 1927,

HE influence of Christmas is felt in every

sphere of life, and as we draw near to
Christmus, 1927, our thoughts mayv quite
naturally turn to questions of how to use
wireless to assist in celebrating this festival.
There are manv ways in which wireless can
be applied to providing Christmas enter-
tainment, and in this issue we have endeavoured to put
forwatd a number of suggestions which we hope will be
helpful to our readers when called upon {o contribute their
share of providing entertainment. No doubt many of our
readers, with these suggestions to assist them, will find
ways and means of developing the ideas so that they form
the basis of competitions which arc still so popular at
Christnias parties.

Wireless for Christmas Presents.

With the Christmas season, too, comes the inevitable
question of what ro give as Christmas presents, and prob-
ably wireless provides the simplest possible solution to
the problem. We can select a wireless present from a
complete set costing many pounds down to a useful com-
ponent or accessory at the price of only a few shillings.
There is such a wide variety of possibilities for wireless
Christmas presents that it would be quite impossible to
enumerate them, but one word of advice we would give
those who desire that wireless is to provide Christmas
presents this vear : do not delay in making your selection
and ordering what vou need. Wireless is not like the
industries which have been estahlished for a great number
of years. With wireless therc has been a constant change
in the types of apparatus, due to the progress which has
been made, and conscquently, unless orders are placed
early for Christmas delivery, onc cannot be sure that the
manufacturers will be able to supply to time.  We under-
stand that special efforts are heing made to cope with the
volume of Christmas business, but if those who are order-
ing will see to it that they do not leave things too late
they will help very cffectively to avoid the risk of delay.
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AN INTERESTING AMALGAMATION.,

TN this week’s issue a detailed announcement is made
of the recent amalgamation of the two important
Listencr organisations, the Wireless League and the

Wireless Association, under the ncw title of the ¢ Wire-
less League, incorporating the Wireless Association of
Great Britain.”’  Ifor some time it has been felt that
these two organisations were overlapping in their activi-
ties, and that the hest interests of the listener would be
served if the two bodies could unite. There were minor
difficultics to be overcome hefore the amalgamation could
go through, but it was found it was possible to make the
necessary changes without disturbing the constitution of
the Wireless League.

The Hon. Sir Arthur Stanley, G.B.E., will continue
to act as Chairman of the joint body, whilst Lord Drog-
heida, formerly Chairman of the Wireless Association
of Great Britain, has consented to act on the Committee.

An important new line of activity of the joint body
is connected with the furtherance of an Empire broad-
casting service. A represenrative of the League is shortly
leaving for Africa and Australia with the object of
consolidating the overseas interest in the -establishment of
z service, and in doing so the Lzague is extending its
influence so that it will no doubt come to le regarded as

the Imperial T.isteners’ organisation.
Gooo

IDENTIFYING STATIONS.

N our editorial of last week the suggestion was put

forward for a new system of identifying stations,

which we believe would solve the problem with a mini-
mum of difficulty an modification of existing broadcast-
ing arrangements. \Ve have already reccived a number
of letters strongly supporting our proposal, and we hope
to include some of these letters under Correspondence in
our next issue.  We would welcome the views of readers
on this suggestion, particularly opinions from those who
may sce objections to the scheme, hecause such views
arc of even greater value in assisting us to put forward
4 constructive proposal.
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Some Novel Wireless Experiments.

T the approach of the Christmas season, with all

lis gaicties and testivities, the enthusiastic experi-

menter feels that there must be, Iving dormant in
s wircless appararus, the germs of entestainment of all
kinds.  Providing he has, in addition to his wireless
receiver. a small collection of odd parts, the experimenter
is in possession, though he may not realise it, of quite a
presentable electrical laboratory, which can be drawn
upon ftor the material for a nwnber of different ““ stunts 7’
of an entertaining nature.

To the initiated, the various tricks that can be played
with wircless apparatus are mostly simple enough, though
they may very trequently be regarded as surprising, and
even almost magical, bv one’s non-technical  friends.
After all, 1t is novc/ty that counts in entertaining, rather
than scientific attainment.  The real miracle in wireless
is the reception, sometimes from very far awav, of clear,
undistorted music ‘‘ zvq ether.””  But the same man who
feels positively hurt if you cannot produce musie, at a
moment’s notice, from the
ends of the earth will often
be mightily impressed to see
the pointer of a meter danc-
ing merrily over a scale, or
a neon lamp flickering in
time with the nusic or
speech.

It is proposed to suggest
a few simple experiments
that can be performed either
with a wircless set or with a
few wircless  components
specially put together for a
particular demonstration.
Where possible, special men-
tion will be made of any op-
portunity to develop a game
or competition in connection
with any experiment, but any who have that keen eye
for the possibility of building up entertainment on a
trifling basis that marks out the born host or hostess
will probably be able to make more of the material pro-
vided than can the writer.

_—— =

Try this experiment during a programme of dance music. A
neon {amp on the output terminals can be made to flash in rhythm
with the music. It may he necessary to supplement the output
potential by connecting an H.T. battery as well as a step-up ratio
transformer between the lamp and the output terminals.

Turning Souad into Light.

This experiment is most easily performed by those who
possess tairly powerful receivers, and is generally regarded
as entertaining by one’s non-technical friends. It con-
sists in connecting an ordinary neon lamp in parallel with
the loud-speaker, so that when the signal volts across the
latter are greater than the minimum voltage (about 175
volis) required to light the lamp, it lights up momen-
tarily.  Since the highest voltages are produced by the
strongest signals, it is usually only on these that the lamp
dghts. so that it will beat time very satisfactorily with
the music.

When the set will not provide voltage enough to Tight
the lamp, two alternatives are possible. If the extra
voltage required is not large, an L.I. transformer may
be used to step up the volt-
age, the primary being con-
nected i parallel with the
loud - speaker, and  the
secondary connected to the
lamp. Alternatively, the
neon lamp mav be connected
between L.T. — and the
plate of the last valve (or
‘“loud-speaker ”’), by which
means the voltage of the
H.T. battery is added to the
voltage due to the signals,
so that the lamp lights on
much less loud music—at the
cost, however, of a few extra
mifliamps. from the H.T.
battery.

Competitions, on the lines
of guessing the number of
times the lamp will flick per
fox-trot, are possible here
also.

A Simple Stroboscope.

Only those with alternating current mains can try this
particular experiment. It is, however, one that seldom
fails to appeal. A neon lamp when connected to an

B 16
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alternating current supply will flicker at the rate of the
frequency of the supply—usually 50 cycles, or 5o times
a second. Although the flashes are sufficiently rapid to
give the illusion of continuous light, a disc revolving at
cxactly 5o times a sccond woulid appear to be stationary.
The reason for this is ob-
viously that the disc is
tlluminated in precisely the
[ sume position on cach re-
; volution, and cannot be

R =) H o8 -1 F
| -{’ | scen during the period of
W making a revolution.  If
Rwn . . .
Y the  revolving  disc 1s
s

" \

il |
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The Stroboscope. Where the electric supply is alternating a

neon lamp can be used to check gramophone turntable speed.

With a careful adjustment of the speed regulator the disc will

appear to be stationary when ilfuminated by a neon lamp con-
nected to alternating current mains.

arranged in the form of a white card upon which is clearly
marked in black some figure, image, or design, and is
made to revolve 50 times a second, the card with its image
will appear to be at rest. Should the rate of revolution
be 51 tunes a second, the image will appear to be revolv-
ing slowly in one direction (the direction of actual rota-
tion), while if it rotates 49 times a sccond it will appear
to be slowly revolving in the opposite direction. As
there are two voltage peaks in cach cycle, it may be
thought that the neon lamp will flash 100 times a second
on ;o cycle supply. Actuallv, & much lower veltage is

Can you identify a gramophone record when played backwards? A simple method
of mounting an auxiliary turntable.

B 17
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required in one direction than in the other to cause the
The main voltage, therefore, must be care-
fully regulated so that the lamp is just capable of flash-
ing. It should be so inserted in the holder that the
glow takes place on the larger electrode. In order suit-
ably to rceduce the voltage of the supply a potential
divider consisting of two series connected lamps, cach
of the voltage of the supply and mounted in batten
holders, may be used.  The neon lamp is fed between
one of the main wires and the junction between two lamps.
Obviously, it will be nccessary to augment the voltage
obtained in this way by connecting a high-tension bat-
tery in one of the leads to the neon lamp. It is inter-
esting to note that, in such an arrangement as this, which
incluldes a Dbattery in series with A.C. mains, the
voltage on the Jamp. instead of varying from zero up to,
say, 1o volts in either direction, varies between the sum
and the difference of the batterv and mains voltages. By
this means one can be quite sure that the lamp will only
light once per cycle, so that the number of flashes per
second will be the same as the frequency of the mains.
In the case of low voltage supply, say, of 100 volts, the

- PRUINEN, ¢ SR+

Bad

Constructional details for setting up the bearings of a turntable

to reverse the rotation so as to examine the curious effects pro-—

duced when a record is played backwards. A rubber bandis placed

round the rim of the driving turntable so that the edges, by

making only light contact, will not retard the speed of the gramo-
phone motor.

potential divider will not be required, and a 2zjo-volt
lamp should be procured and operated with the assistance
of a high-tehsion batterv.

A hand drill, Meccano winder, sewing
machine or toy electric motor may be
adapted for driving the disc according to
convenience. If a gramophone is avail-
able, a 12in. white card should be made
up and marked off with 1in. radial lines
near the circumference, and equal in
thickness to the spoace between them. Tt
is easler to mark out the position of these
lines, which must be done accurately,
with the aid of a protractor, and there-
fore go lines, each 2° wide and 2° apart,
will be found most convenient. With a
so-cycle supply the marks on the disc will
appear to be stationary when the turn-
table is revolving at 33 (or 66) revolu-
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tions a minute. As the correct running speed of the

gramophone is 8o revolutions a minute, with a little

trouble a disc can be prepared for calibrating the motor.
In passing, it may be added that the Stroboscope finds

a wide application where it is desired to investigate the

behaviour of revolving machinery at high specds.

Moderin Music,

Thanks largely to the efforts of the B.B.C., the lis-
tener is getting quite accus-

DECEMBER 71k, 1927.

carefully watched is to see that, just as in the ordinary
gramophone, the pivot of the tone arm is so placed that
the distance from the universal joint to the needle brings
the necdle into the centre of the record, so when the
additional turntable is set up it must be at the correct
distance from the umiversal joint of the tone arm to bring
the necdle again in the centre of the turntable.

Once the apparatus has been set up to reverse the
records, all sorts of competitions can be devised which
will entertain listeners. I'irst, if the loud-speaker is in
a separate room from the

tomed to music which, to '
those who, perhaps, are old-
fashioned, is not much more
than a confusion of sounds
which they are unable to in-
terpret.

Many readers may not
know that with the assistance
of a gramophone music quite
as remarkable can be pro-
duced, music which at least
in some cases will be found
not unpleasing to listen to.
This is done by arranging
to play gramophone records
backwards, and it is not at
all difficult to carry out, especially with an electrical pick-
up. The first essential is to arrange that the direction
of rotation of the gramophone record is reversed, and
then the pick-up carrying the needle must be placed on
the record at the centre instead of the edge. There are
several ways in which the arrangements can be made for
reversing the dircction of rotation of the record, but
probably the most convenient is to get a second turn-
table of the same diameter as the one already on the
gramophone and fit it up on a bracket so that it can be
brought against the existing tuwrntable, so that the edges
of the two come into contact. To ensure a satisfactory
grip it will be advisable to put a large elastic hand
round the circumference of one of the turntables and
to arrange that the bracket supporting the additional one
is held in contact by a spring or tension applied by a
strong elastic band.  The other point which must be

Feeling music.

many.

That a shock can be felt at the output terminals
of a receiver may have already been accidentally discovered by
A step-up ratio transformer will increase the effect and
fecble shocks will be felt to the rhythm of the music.

wireless set and the gramo-
phone equipment, the set can
be switched off during a pro-
gramme, and a  reversed
gramophone put on as if it
were part of the broadcast
programme, and then sece
what effect it has on the
listeners.

A simple way of devising
a competition would be to
supply the guests with a card
with the names of, say, ten
titles of gramophone records
and then play these pleces
over in some other order than
is given on the card and invite the guests to put down
the order in which they are played, guessing the pieces
in turn.  Of course, in a competition of this kind the
records must not be very dissimilar in character, other-
wise the guessing would be too casv.

The Dancing Guests.

It the foregoing is voted dull after a while, why
not try to make the guests dance? WNot by the ohvi-
ous method of turning on the dance music and leaving
the guests unentertained until, in sheer desperation, they
dance for diversion, but in a much more unusual way.
Produce two metal handles, made of sheet metal roughly
rolledd into a tube an inch or so in diameter and connected
by pieces of flex to the secondury terminals of a step-up
intervalve transformer.  Join the primary terminals in
parallel with the Joud-speaker, and bring up music to its

A chain ot persons tinking hands in this way may form a substitute (or the loud-speaker leads.

Good contact should be made with

the connections to both set and loud-speaker.

B 18
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maximum volume. Anyone holding the handles will re-
ceive quite energetic shocks in time with the music, and
if your victim is either sensitive or unusually frivolous
he may perhaps execute an impromptu grotesque dance.
If this experiment is presented under the guise of a
new ‘“marvel of science ’’ it will be quite in order to
introduce it with some pseudo-learned nonsense about
““ fecling music,”’ suggesting that if only our sense of
touch were sufficiently developed it would be every whit
as possible to enjoy and appreciate a Beethoven Sonata
(or a jazz band, according to taste) by

Wireless
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a chain of persons. Good connection should be made at
the terminals of bLoth set and loud-speaker by increasing
the area of contact with pieces of metal to serve as
handles. This experiment is only successful with a loud-
speaker of the high-resistance type, so that the value of
the resistance introduced in this way will not become
excessive compared with the total resistance in the circuit.

The Human Aerial.

Again, a chain of people extending out in link from
the aerial terminal of the set will serve as a fairly effective

feeling it in the form of ‘‘electrical
impulses *’ as by hearing it from a
Joud-speaker.  After all, are not the
various frequencies and intensities of
which the music is built up as fully re-
presented in the electric currents flowing
through the body as in the air-waves
that strike the ear?

Music Without Telephones or
Loud-speaker.

While the handles are still available
in the output terminals of the receiver.
with the output voliage stimulated prob-
ably by the use of a low-impedance

power valve in the output stage and a
5 to 1 step-up output transtormer, a
very simple yct mystifying experiment
can be undertaken. Two persons are
seated side by side, each grasping one of
the handles from the set A third person places a dried
piece of brown paper between the ears of the scated
persons, and it is rather surprising that this simple
arrangement gives ‘¢ telephone reception.’”” Being an clec-
trostatic effect, improvement of signal strength will be
found to result by connecting a 1oo-volt H.T. battery in
one of the leads. The brown paper being dry, and conse-
quently a good insulator, the possibility of feeling a
““shock 7’ need not be teared.

Human Telephone Leads.
The comparatively low electrical resistance of the
hyman body is well illustrated by feeding the signals
befween the output terminals and the loud-speaker through

Listening in without telephones or loud-speaker. By an electrostatic effect a piece
of dry brown paper placed hetween the ears of two listeners will feebly vibrate, emitting
the music in the same way as the diaphragm of the telephone receiver. The intro-
duction of a step-up ratio transformer at the output terminals will be found to increase
the signal strength.

aerial, and good reception can be obtained with a set
incorporating an efficient H.F. stage. It is assumed, of
course, that the floor covering affords some degree of
insulation, and a carpet covering an elevated boarded
figor gives good results. The effect upon the tuning
adjustments of a change in the length of this human
aerial upon the aetial tuning adjustment is worth noting.

Local News.

Onlv a spare pair of telephones and a change-over
switch are necessary to carry out this experiment. It
will be lirst deseribed as it would appear to the audience,
and then it will be shown how it works. The broadcast
programme is coming through on the loud-speaker in the

o (11‘»'#7}_5_5

A human aerial. A good set fitted with an efficient high-frequency stage will receive the local programme with an aerial formed of
several persons extended out in line as shown here. The effect on the tuning adjustment of changing the aerial constants bv altering
the length of the ‘' aerial '’ can be readily observed.

B 19
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usual way, when it is announced at a suitable interval
that *“ local news will follow.”” After Cealing with items
of particularly local and personal interest, it can be
announced that a certain musical item will follow, having
previously referred to the broadcast programme. A modi-

Wireless
Waorld
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munication, and although it is intended to provide only
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Local news.

A ne'vs bulletin of personal interest to the listeners may be introduced

without interrupting the transmission, by this simple switching arrangement.

The change-over switch and loud-speaker,

which is used as a microphone, are,

of course, installed in another room to the receiving set.

fication of the procedure consists of inviting the audlience

to ask questions when the ““ oracle '’ can
framed replies.

The gencral scheme of connections is
accompanying diagram, where it will be

loud-speaker or telephones used for listening may also

scrve as a microphone for passing speech
currents into the anode circuit of the de-
tector valve. These leads should not be
too long, and of light wire so as not to
introduce unwanted capacitv. It should be
noted that words spoken into the loud-
speaker directly connecied with the receiv-
ing set can be faintly but clearlv heard on
the telephones or loud-speaker at the dis-
tant point.  The additional leads to e
fitted connecting with the detector valve
are not only useful for the immediate needs
of this ““stunt,” but will be valuable to
those readers who might at any time wish
to use a gramophone pick-up.

Wireless Telephony.

All listeners know how easy it is to cause
interference by oscillating, and this experi-
ment will serve to show how interference
can be caused when a receiving set is not
emitting the sound of heterodyning. Two
simple receiving scts are required, prefer
ably of the two-valve type, comprising re-
acting detector valve and note magnifier.
The aim is to produce two-way speech com-

make suitably

shown in an
seen that the

the telephones.
the second set is brought into operation by making use of

communication between two rooms in a house, it can be
easily worked without modification between points many
yards apart and through intervening walls. On standard
elevated aerials the range may be several miles, though
such an attempt would involve a breach of the regulations.

Lach set is fitted with a few yards of
aerial wire leading straight up to the
picture rail, and a short earth wire
should connect to gas or water pipe.
One of the sets is brought into an oscil-
lating condition, not so that it emits an
audible whistle, but to a state where
the set sounds ““ live ”’ and with the re-
action coupling taken to the point where
further loosening results in cessation of
the ““ breathing ”” sound. In this con-
dition a loud click is heard in the tele-
phones on touching the aerial. Tt is in
this condition that the majority of two-
valve sets are normally used for recep-
tion, and this experiment evidences,
also, that it is this condition that causes
interference.  An  inexpensive carbon
microphone is connected across the ends
of a basket coil roughly equal in size
to the aerial or reaction coils. As it is
moved nearer the aerial inductance it
will be found that a point is reached
where seif-oscillation will just cease.
When the diaphragm is now spoken on
to, one’s speech will be loudly heard in
With the microphone coil out of action,

‘Two-way telephone transmission.

www americanradiohistorv com

It is quite easy by means of two receiving sets to
establish short-distance telephone communication.
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reaction and tuning round until a heterodyne note is
heard from the first set. The condenser is then care-
fully adjusted to the silent point, so that a slight move-
ment of the dial in either direction produces the whistle.
A coil and microphone are then brought into operation,
as in the case of the first station, and simultancous two-
way communication will readily be obtained.

Heating Filaments Without an L.T. Battery.

ivery amateur understands the action by which a valve
is caused to oscillate. A continuous process occurs by

3

Liphting a valve filament without L.T. battery. The circuit

arrangement of a valve oscillator in which the fitament heating

current is created by the escillatory circuit. C;, 0.0005 or 0,001
Cy, 0.001: (s, 0.001; R, 10,000 ohms,

which potentials induced into the grid circuit control the
anode current, which in turn again controls the potential
of the grid. It is surprising that, although this fuct has
been known so long, yet it is probable that no single
reader is aware that the filament heating current can
be created as part of the process of selfl-oscillation, so
that the valve may continue to regencrate merely by
applying the constant anode potential.

If a single coil of wire is tapped somewhere near its
centre and connected to the filament of a valve while the
ends of the coil are connected to grid and anode, self-
oscillation will occur, assuming that the anode current is

fed through a suitable choke and ** stopping *’ condenser
and a battery is connected across the filament. Now if

a portion of the winding in the anode circuit is tuned
by bridging several turns with a variable condenser, a
high-frequency current will circulate in this tuned circuit,
its value depending upon the ratio of inductance to capa-
city. Thus by bridging only a few turns with a moder-
ately large capacity ccndenser, a current of perhaps 2 or
3 amperes can be obtained, using an ordinary recciving
valve as an oscillator and an anode potential of 200 voits.
The experiment is cartied out in this way. A\ 3in. card-
board tube is wound with 36 turns of No. 26 D.S.C.
wire, then with 8 turns of No. 20 D.C.C., followed by
13 turns of No. 26 D.S.C. This coil is wired up to a
valve as an oscillator, and a variable condenser having
a maximum capacity of o.coo; or even o.cor mfd. is

B 21
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connected across the heavy winding, but in a manner such
that the tlament is in series with this tuned circuit. With
the anode potential connected through a suitahle choke
coil to the plate and a momentary current applied to the
filament, it will be found that the circuit in self-oscillating
will cause the filament to glow brightly.

In carrying out the experiment for the first time, a
battery should be connected across the filament, and the
condenser adjusted to a position where the filament bright-
ness is constderably increased.  When this condition is
reached, the filament supply may he withdrawn. It will
be noted in the circuit given that a grid condenser is used
for giid biassing in the place of cells. The condenser has
a value of o.cor, and the leak consists of a spool of
resistance wire having a value of 8.co00 to 12,000 ohms.
The ““ stopping '’ condenser in the anode circuit may be
of anv value hetween o.o1 and o.000s mfd.

If D.C. mains are available the H T can be conveni-
ently ohtained merely by joining directly to the supply
voltage. A bright emitter valve, owing to the heavy fla-
ment-heated current which can he obtained, works ex-
ceedingly well for this experiment. Tt should be noted
also that other valves may he connected in parallel on
the terminals marked I..T.. so that a receiving set can
e operated without an L..T. hattery. Valves with their

filaments heated in this way appear to give a greater
emission for a given filament brightuess, and it is helieved
that the life of the filaments may be impaired if subjected
te prolonged treatment in this way.

An L.T. battery eliminator. The oscillater with self-containea

filament supply. A battery is momentarily connected across

the filament, after which the current is maintained by oscillatory
current in the tuned circuit.

The apparatus as shown in the accompanying illus-
trations forms a useful wavemeter and may be brought
into cperation by a key arranzed momentarily to connect
the filament to a small dry eell battery.

©0o00Q

The ideas which have been described above are only
some of many which might be put forward, but they will
probably suffice to give the reader a sufficient basis on
which to develop more schemes of his own and suggest
the lines on which novel schemes for entertainment can
be built up. With the apparatus available to the average
wireless experimenter there are, of course, a great number
of other experiments not directly connected with wireless
but perhaps equally entertaining.
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OLD H.T. BATTERIES.
Before discarding an H.'T.

battery
as useless, go over it from cell to cell
either with a voltmeter or testing
lamp, when it will generally be dis-
covered that several of the cells are
still in good condition.  These may
be utilised in various ways, such as
running a small flash lamp bulb over
tuning dials or the aerial ammeter
in the case of a transmitting set.—
A H. R.

000CO

THE “REGIONAL RECEIVER,”

Some difiiculty may be experienced
in cutting the slots in the ribbed for-
mers for the long-wave coils in this
receiver,

To overcome this difficulty a tem-
plate was devised for marking the
position of the slots.

A picce of sheet metal about No.
16 gauge was obtained and hent to
an angle of approximately 45 deg.

L |
%

Template for slotting ribbed ebonite
formers.

so that it fitted over the ribs on the
former. This angled metal was then
slotted to the dimensions given in the
issue of this 10umdl for August 24th,
1927.

Insteacl of cuttint the slots to the
full (lepth with the template in posi-
tion, it is advisahle to start each slot
with the hack-saw and then remove
the template before finishing to the
carrect depth.—D. B.
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FROM OUR

READERS

~ YA

INCREASING WET-CELL CAPACITY.

Higli-tension batteries are fre-
quently constructed with wer cells
containing the sac elements from run-
down dry batteries. This is not a
practice which can be recommended,
but a certain degree of success is
assured if, instead of using a single
sac for each cell, two sacs are bound
together with rubber bands and con-
nected in parallel.  If necessary the
sacs may be carefully conipressed in
the vice to make them fit the con-

tainers available.—1, S.
cOoao

READERS’ PROBLEMS.

For purposes of reference it will
be found convenient to cut out the
““ Readers” Problems 7’ pages and to
file these by means of a spring binder
such as is sold by philatelic dealers.
It will then be a simple matter to
find out whether .any special point
has been previously dealt with before
writing in to the Information De-
partment, and a consitdlerable amount
of repetition and averlapping will be
avoided.—T. A 17,

cofo

TESTING MOVING-COIL CONE.

In fixing the coil of a moving coil
loud-speaker it is often difficult to
get the coil truly square with the axis
of the cone.  This is casily and fairlv
accurately tested by laving the cone
on the turntable of any gramophone

VALVES FOR IDEAS.

Readers are invited lo submil brief
details, with rough sketches, where neces-
sary, of devices of experimenlal inlerest
for inctusion in this seclion.. A dull
enultler receiving valve will be despalched
to every reader whose 1dea is accepled
for publication
Lertters showid be addiessed to //m Fmor N are-

less Werld and kadio Review,' I)orS"’ Hfuse,
Tudor St., London, E.C.4, and m.u/ml * ddeas.”

www americanradiohistorv com

A Section Devoted to New Ideas
and Practical Devices.

HIND

which runs true; the slightest devia-
tion from truth can be detected at
once as the turntable revolves. If
the coil is tested while the adhesive
is still soft it can be adjusted very
easily and quickly. Tt will be found
best to place a few spots of adhesive
round the circumference of the coil,
adjusted with these when in a tacky
state, allow to dry, and then fin‘sh
with a thin line of adhesive round the
coil at the Junct.on of coil and cone.
—J. B.
(el oeNe]

FIELD AND FILAMENT CURRENT
FROM A.C. MAINS.

When the field current for a mov-
ing coil loud-speaker is obtained from
an accumulator  floated across a
Philips rectifier, the filament current
may be obtained in the same manner,
but wsing the ficld coil as a choke

+

o
40 M
uw
e}
o] S
]
RECTIFIER
o

Smioothing circuit for field magnet and
filament current supply.

which successfully removes all trace

of ripple.

It the filament accumulator is six
volts, then the floating accumulator
must be increased by that amount,
but as these cells may Le ordinary

H.T. accumulator units of, say, 3
amp. capacity, the cost will not be
great.

A variable resistance should be
used to balance the output to be
slightly less than the input.—
ART
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REACTION AND SELECTIVITY.

Can the FEffects of Circuit Resistance be Entirely Annulled by Reaction ?

By A. P. CASTELLAIN, B.Sc, A.C.G.1, D.I.C.

0O often one hears the remark : ““ Why bother to

go to the expense and trouble of making low-loss

coils when any old coil with a bit more reaction
will do as well?”” And too often the fallacies under-
lying this argument are not even partially realised.

The present article has heen writtea with a view to
showing up these fallacies and to indicate both theoretic-
ally and by means of measurements what can and what
cannot be done with reaction.

First, let us consider a simple tuned circuit (Iig. 1) con-
sisting of an inductance L. and a variable capacity C,
and suppose the total resistance ot the circuit to be R.
If an E.M.F., E, at a fixed frequency, is induced in the
circuit from some outside
source—by means of an
aerial coupled to the circuit,
for example — a current,
which we will call 7, will
flow round the circuit. The
value of this current, for a
fixed value of E uand a
4 given value of R, depends

on the setting of the vari-

able condenser C.

if the value of current is
plotted against the comlenser setting, the curve obtained
will be the familiar resonance curve. If the resistance
of the circuit is increased and E kept constant, the
maximum valuc of the current will be less, and the
resonance curve will Le generally flatter. However, if
R 'is left unaltered, and E increased, the resonance
curves obtained are as shown in Iig. 2z (a), with the
vertical scale multiplied to correspond with the increase
of E. Again, if the circuit resistance is increased and
the induced E.M Y., E, increased in order to make
the maximum values of the current the same in each
case, the resonance curves will not be the same, but the
curve corresponding te the increased resistance will be
much flatter, as shown in I'ig. 2 (b).

Fig. t.—Simple tuned cir-
cuit with quantities involved
in resonance curves.

A
] [ 8
@ @
.0 .0
s /B\ - A
o — C—
(8 ib)

' Fig. 2.—Resonance curves for two values of circuit resistance;
(a) with E constant, (b) with E increased to bring maximum of
curve B to same value as A.
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The foregoing statements are very briefly summarised
in the following equation :—

12‘% ............... e (1)

where 7 is the impedance of the circuit to the current
flowing in it. At resonance—i.e., when the circuit is
tuned—the current is a maximum hecause Z is a minimum
and equal to R.  Thus the equation for the maximum
current may be written :—

. E
tmaz i

Now let us consider the circuit of Fig. 3, which repre-
sents the circuit of Fig. 1, with the addition of a valve

Eg |

|

g,

a3 o l T
§ l
VA 1

Fig. 3.—~Schematic diagram showing the application of reaction
to the circuit of Fig. 1.
with a reaction coil in its plate circuit coupled to the
inductance L.

As before, an ELE., 14, is assumed to be induced
i the tuned circuit from some outside source, which
produces a current in the circuit and a voltage, ¢, across
the condenser, as hefore.

Owing to the presence of the vaive, this voltage, e,
connected between grid and filament, corresponds to a
voltage, pme hetween plate and lilament of the valve
(whete u is the amplification factor of the valve), and
this in turn corresponds to a cwrent 7, through the
reaction coil.

Extra E.M.F. Due to Reaction.

Since the reaction coil is coupled to the tuned circuit,
there will be an E.M.F., which we will call E,, in-
duced in the latter, Jdue to the current 7, in the reaction
coil,and it should be noticed that the value of E, depends
on the value of 7, the current in the tuned circuit.

We may thercfore write for the maximum value of
the latter current the following equation :—

Sy = — ; NS ¢

Now, from the point of view of the outside source,
the only induced E.M.F. is E, so that from this point

www.americanradiohistorvy com
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Reaction and Selectivity,.—

of view the increased value of current due to E, might
equally well be represented by a decrease of resistance
by an amount x, so that z may be written as:—

E

Z.mal = P\__

Fauating (3) and (4) at resonance, « R

E4+I°
In other words, the effect of using reaction is to intro-
duce an effective negative resistance into the tuned cir-
cuit, as regarded from the point of view that the total
induced E.M.F. is the EM.F., T, from the outside
source.

Negative Resistance.

The point that must le noticed here is that the value
of this effective negative resistance x depends on the
value of the current in the simple circuit—that is, at
points away from resonance, where the current is small,
the value of x wili be correspondingly small,

H
), '
'
1l
t

W T

el
)
" /

)
—+

'

i

I
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VALVE
VOLTMETER L C

9
L

LN

i

SCREENED
OSCILLATOR

If1g. 4.—Apparatus used to obtain the curves of Fig. 5.

It would bLe expected, therefore, that the shape of a
resonance curve obtained by using reaction on a tuned
circuit should lie hetween the two shown in Fig. 2 (D),
and that if the resonance curve for the circuit alone
were fairly flat, due to high resistance, then the top of
the resonance curve with reaction will also be flatter than
the curve corresponding to a lower resistance circuit.

This means that a high-resistance circuit with reaction
may be made as sezsitive as a low-resistance circuit—or,
similarly, a high-resistance circuit with more reaction as
sensitive as a low-resistance circuit with less reaction—
yet 72 will not be as selective, and the higher the resist-
ance the less the selectivity, even with reaction. 'This

I

L
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shows the great faliacy underiying the remark at the
commencement of this article.

Experimental Results.
In order to illustrate experimentally the foregoing
reasoning, the arrangement of apparatus shown in Fig. 4
was adopted.

g ' 11 T ;
- [T ' |
O 121 ! . |
w ! AT 1
T LOW LOSS +_/ 5 \B LOW LOSS
w ! 9:6 OHMS AND // \ cirRcuIT
o +— REACTION 4 Ae
a ,’1 \ \
d - ; ]
w ] ' \ T
= 6r 7 X
- I/I 7 N \ Sk L
3] /| | ~ N
> 4 ,7"—12 T N
- L1 Sjen b 1 N
w 2 8z P N \\
D AT T T TN
> l LT T
29 30 31 32 33
C

Fig. 5,—Curve A, 16l-ohm circuit with reaction; B, 7-ohm
circuit without reaction; P, 16i-ohm circuit witnout reaction.

The slignt difference in the value of C for peik values of A anid

B is due to tne fact that R is not quite neon-inductive, but does

not affect the general resuit.

The EAL T, I, was obtained by very loose coupling
with a suitably screened H.T. oscillator, and the voltage
across the coil L measured by means of a valve volt-
meter.  Provision was made in the tuned circuit for the
addition of a length of resistance wire of fine gauge to
alter the resistance of the circuit.

As a start, the maximum vaiue of the voltage across
L., without the added resistance R, and with the valve
filament disconnected by means of the switch S, was
noted. The resistance R, was then inserted, the valve
switched on, and the reaction coil coupling varied until
the maximum voltage was approximately the same as
in the first case, after which complete resonance curves
were taken for the above cases and also for the circuit
alone with R, included (curve P).

These three curves are shown in Fig. 5. The differ-
ence in the shape of curves A and B is most marked,
and clearly shows that the high-resistance circuit with
reaction is not so selective as the low-resistance circuit
without.

The latter circuit had a resistance of approximately
7 ohms at the frequency of the experiment (A= goo
metres), and the added resistance was about o} ohms,
so that the high-resistance circuit value was about
16} ohms.

TECHNICAL QUERIES.

The attention of readers availing themselves of “ The Wireless World ”
directed fo the Rules of this Department which are printed in the

Free Information Service is specially
“ Readers’ Problems” section.

WwWWwWwW americanradiohistorv com
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Events of the Week

A GOOD TIP.
Make it « ** wireless ”” Christnas,
solve the presents problem.

and

0000

CHRISTMAS IN THE WORKHOUSE.
The inhabitants of the Rye Institution
stand a chunce of enjoying a radio Yule.
tide if the plans of the Bowrd of Guar-
dians materiali~e in time. A wireless
fund has been opened for the provision
of a broadcast receiver.
o000

“ MAYDAY."”

 Mayday 7 is the new wireless tele-
phony disiress signal tncorporvated in the
International Wireless Convention, signed

~at Washington, as the equivalent of the
S.0.5. m telegraphy. ‘the word is a
corruption of the French * m’aides,” and
has been used by cross-Channel pilots for
sone time.
0000
FIRE AT DITTON PARK.

A serious fire occurred last week at the
Ditton Park experimental wirveless station
of the Radio Research Board. Part of
the station building was gutlted and one
of the tall wooden masts was burnt
down Many wireless workers will be
glad to know that, although the material
damage was extensive, all the records were
saved.

) cocCco
DEAF OFJFICIAL AND ALLEGED
¢ PIRATE."”

A deaf postal official who was seut to
“test” the wireless set of an alleged
““ pirate ”’ figured n a cise at the West
London Police Court on Friday, Novem-
her 16th, when Mr. G. W. Robiuson, a
Fualham vesideut, wus charged with in-
stalling aud operating a receiver without
a licence.

The oflicial, who used an aural appli-
ance in the witness box, was asked
whether he had heurd anything on the
defendant’s cet. He replied : ** I thought
I could.” (Laughter.)

The defendant told the magistrate that
althougli he took out a licence on the day
of the oflicial’s visit, he had never been
able to use the set.

The magistratc (Mr. Cousins) dismissed
the case under the Probation Act.

B 25
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2LO AT POTTERS BAR ?

We should wot Le surprised to hear
that the B.B.C. had chosen a site at
Potters Bar, Middlesex, for the erection
of the London vregional
station. Does this mean that the new
station will carry the orviginal call-sign,
2L0?

c00O0
CHINA SPEAKS OUT.

Chin Ciang-wang, representative of the

Peking Sovernment, was responsible for a

BURNT DOWN. A general view of the

Ditton Park Radio Research Station

which suftered severe gamage in a fire

last week. The miast on the right was
burnt to the ground.

spirited little declaration at the Washing-
ton Conference. He said that the Chinese
Government would not, without its ex-
pressed consent, reccgnise the right of
any foreign power or its nationals to
install or operate any wireless station on
any part of its territomy. This applied
to any station erected - in  Legation
grounds, concessions, or leased territory:

WwwWw americanradiohistorv com
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WANTED: QUIET LOUD-SPEAKERS.

Sleps to prevent public anuoyance by
loud-speaisers and gramophones are being
considercd by the Bexhill Town Council.

A draft by-law will  probably be sub
mtted to the Tlome Office for approval.
2000
AN EASY STARTER.

A New York firm of car manufacturers
is stated 1o be exbibiting a car which can
be started through a thermionic valve
velay Ly a mere wave of the hand. Car
thieves will consider this a very sensible

mvention. :
oocCccC

GO-AHEAD ALGIERS.

The towu of Algiers is holding a wire-
less cxhibition this week under the
auspices of the Radio-Club d’Algerie. 1t
Is exspected that a broadcasting stalion
will be in operation belore the end of the
year.

oocCco
CABLES AND WIRELESS.

The Prime Minister, replying to a
gquesticnn in Parliament on Novemiber
28th, swid that the Government did not
miend to et up a Royal Commission to
consider the possibility of practical co-
operation  between  the  State-owned
systems of wiveless and cable.

00CO
WASHINGTON WAVELENGTH
DECREES.

The Iuternational Radio-telegraph Con-
vention was signed at Washington on
November 25th by representatives of some
eighty nations and tervitovies. Tt is
stated that the Convention will remain
effective as from Junuary lIst, 1929, and
will ““remain in force for an indeter-
winate period, and until one year from
the day on which the denunciation thereof
shall take place.”

In recard to the wavebands available
{o amatenrs, agreement was reached on
the following basis : Amateurs will share
with molnle and poinl-to-point users of
radio the wavebunds between 75 und 85
metres and hetween 150 and 175 metres.
Another waveband available to amatewrs
will be that between 20.8 and 21.4 metres,
together with the two experimental wave-
lensths of five and ten metres which are
not considered of commercial value at the
present time.
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Perhaps the most important clause of
the Convention is the fifth, which says:
*The adnimstrations ot the contracang
countries may assign any frequency or any
type of wave to any radio station within
their jurisdiction upon the sole condition
that 1t will result in no interference with
any service of another country.”

¢uvoo

PRAISE FOR THE AMATEUR,
High praise has heen meted out to the
wireless amateurs of New Englund and
Boston for their emergency work during
tire flonds in New Huampshire In a
vecent siatement Major-General  Charles
MeK. Saltzman, chief of the U.S. Army
Signal Corps, said that for nearly a week
radio amateurs 1 the signal corps emer-
gency network and the Ameriean Radio
Relay Teigue carried a big share of the
burden of communications, particularly
to relatives und friends of lhose in the
stricken avea. I'he first news of the
flood disaster at Montpelier wus given by
fwo amateur operators.
0000

LARGER BRITISH INDUSTRIES FAIR,

The British Industries Fair, 10 lie held
in London and Birmingham from Febru-
ary 22nd to March 2nd next, will bhe at
least one-tlird as lavge again as  this

Wireless
Waorld

FORTHCOMING LVENTS.

WEDNVESDAY, DECEMBER 7th.
Institution of Electrical Engineers, Wire-
less Section.— A4t 6 pom. (Liakt refrish-
Mmenes at 5.20). At the Institution, S.voy
: Place, W.C.2. Lecturc; " The Altenua-
g tion of Wireless Waves orer Land,” by
Mr. " Barfield, M.Sc. (Eng),
A.M1EE.
Muswele Hilé and District Radie Society.—
At b pon. At Tollington School, Tether-
douwn, N,10. Injormal Demonstvation by

Mr. Pcrcy Marks, B.Se. H

Stretford and District R idio Society. —At 8
P, At Ga, Derbyshire Lune, Lecture
by Mr. Buich.

2 Tottcnham Wireless Society.—At 8 p.m.
: At 10, Bruce (Grove, N.17. Business
: Mueting.

Narth diddlesex Wireless Club. At 830
po Loud-.pealier Competition.
THUASDAY, DECEMBER SBth.
Institute of Wireless Technoogy—At 7
pan. At the Engimeerst Club, Corenlry
Street. IW. Leeture: " BMains Operation
of feceners,” by Mro W. A, Chambers.
Leyton und Leytonstone Rudio Society.—At
R At " Maydn House,”
E.11. An Kreowmy with  the
CLveryman Four,” conducted by Mr,
Anthoney
FUADAY, DECEMBER 9th. H
Soutl Manchester Rudio Socicty. At the :
Co-operative Hall, Wilmslow Rond, Dids- e
bury “Selodyre v, Superheterodyne,” by :
Messrs F Marlow and G. A. F. Mercer. :
Leeds Radio Socicty.—At  Leeds
: stty.  Lecture No. 2: “ The Threevilvg
% Set,” by Sr. A F. Carter, A M ILEE.
ONDAY, DECEMBER
Southport end Distriet Radio Secicty. At
: St. John HNI. Searishriek Street,  Lee-
: ture: ““ Superheterodyne Reccivers,” by
¢ Mr. . K. Carmichael (of the Society).

New Birmingham Ssciety.

A Wireless Society has been formed on
the initiative of Dr. C. H. Hurcourt at
Erdington, Birmingham, and is known as
the Slade Radio (Branch of the Wireless
League), with theobject of securing mutual
co-operation between all those interested
in the principles of wireless operation, An
experimental station is lLeing provided
and a series of demonstrations und lectures
arranged.  Members of the Wireless
League and others interested will be wel-
comed.

The Hon. Secretary is Mr. H. (lews,
52, St. Thomas Rd., Erdington, near Bir-
mingham.

cooo

Catering for the Beginner.

A Junior Section has been formed by
the Wembley Wireless Society with the
special object of appealing to boys and
those whose kinowledge of wircless prac-
tice has not yet reached an advanced
stage. The section meets at 6.30 each Fri-
day evening, and vecent lectures have
dealt with such topics as ““ The best way
to erect an ucrial ” and “ How to obtain
loud-speaker results from the crystal set.”
The Senior Section is carrying out a busy
and profitable programme. At a recent
meeting, Mr. N. P. Vincer-Minter, of
The Wireless World, demonstrated the
well-known ““ Evervman Four.”

All those interested in either section of
the Saciety can obtain further particulars
from the Hon. Treasnver, Mr. H. E.
Comben. 24, Park Lane, Wembley.

Q000
Varied Fare at Tottenham,

A varied fare of interesting things was
provided by Messrs. K. ITigginson and
G. W. Hale, of Messrs. R.I. & Varley,
Ltd., at the last meeting of the Totten-

ham Wireless Society. M. Higginson in
a lantern Jecture reviewed briefly and
lucidly the whole subject of low-frequency
amplification.  Mr. Hale then described
the well-known **Hale' reflex circuit.
During the latter part of the evening
both lecturers described the new Inter-
dyne valve, and in a subsequent demon-
stration with a five valve receiver the
manner in which signals were received

Fairlop ]

Univer-
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year's eveny, according to Mr. Douglas
Hacking, M.P.. new Lead of tue D it
ment of Overseas Traude. Many wireless
firms were represented at the 1927 Fau.
00060

O NEED FOR ALARM.

American radio manufacturers are said
fo be growing unxious over the pending
exploitation of the monophone,” &4
device which can be plugged into the
orainary lighting system o 1eceive music
by " wired wireless.”” The monophone is
now in operation at YFreeport, Illinois,
and there js talk of its being introduced
into Chicago.

The relephone ‘or lichting company pro-
vides the music, which is charged on a
time basis.

0000

WIRELESS IN PARIS HOSPITALS.

“La T.SF. & PHopital " is the name
of a new society founaed i Paris tor wie
provision of wiieless sets in  hospitals.
Subscribers are made members of the
soctery, and are asked to pay 20 fraues
per annum.  State and local granis heip
to swell the funds.

A large membership has already been
obtained and there is a confident hope that
patients in all the Paris hospitals may
soon be able to listen-in.

with Interdyne valves wus very interest-
ing Hon. Secretary : My, I'. F. R. Neule,
11, St. Lovs Road. Tottenham, N.17.

©00O0

Past Year in South Woodford.

Speaking at the Annual General Meet-
ing of the South Woudford and District
Radio Society on November 2Ist, the
president, Mr. J. E. Nickless, A.LFE.E.
@2KT), said that cousidering the cowmn-
paratively small population of thut dis-
trict the club had passed thirough a sue-
cessful year.

All officers retived but were re-clected
en bloc.

Hon. Secretary : Mr. E. J. Turbyviicld,
42, Alexandra Rouad, South Woodford.

THAT CHRISTMAS FEELING.

WwWWwWw americanradiohistorv com

Members and friends of the Muswel! Hill and District
Radio Society pbetographed at the Society's recent annual dance.
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Some lacts about Anode Rectifiers—Over=amplification.—Using a Gramophone  Pick=up.—

The Advantages of

MOVING COIL LOUD-SPEAKERS.
“"HERE is no reason why an L.T,
accumulator should not be used
to supply current for the field wind-
ing of a moving coil loud-speaker in
addition to performing its normal
function of heating the valve fila-
ments. It is probable, however, that
the current passed by the pot magnet
winding will exceed that taken by
the set, and the cells will be dis-
charged very much more quickly.

A word of warning should be
addedl against using small accumula-
tors at a greater discharge rate than
that at which they are rated.

0000

FITTING A VOLTMETER.
T is observed that the experiment-

ally inclined amateur is, as a
rule, unwilling to limit the useful-

ness of a veltmeter by wiring it per-
manently into his receiver. There is
a good deal to be said in favour of
this attitude, as the instrument is a
valuable aid in the location of faults,
and greater beneft will be derived
from its use when it may readily he
connected across any of the batteries
or any part of the circuit. Tt cannot
be denied, however, that it 1s ex-
tremely convenient to be able to read
the niore important veltages without
the necessity for joining up tempo-
rary leads, and a two-range voltmeter
ntight well be included as a part of
every receiver where expense is not a
first consideration.

In modern sets there is often avail-
able space on the panel, as a large
proportion of the components are
mounted on a basehoard, so there will
be little difficulty in making the addi-
tion in question. ‘The method of
connection is shown ir Fig. 1, from

B 29
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Super=super=power

which it will be secn that the meter
terminals are joined to convenient
points on the battery leads through
switches.  These should he of the
spring push type (as used for operat-
ing electric bells, but preferably
much smaller), in order to preclude,
or at any rale to minimise, the possi-

bility of short circuits which might
otherwise be iIntroduced were two

switches to be closed at the same tinte.

Several types of two-range instru-
ments have the figures relating to the
different scales inscribed on the dial
in contrasting colours ; in this case it

| O————01

,_
7

5

Fig. 1.—H.T. and L.T. voltades may be

read at a glance by including a two-range

voltmeter, wired to tne bartery bus-vars
through push switches.

is a good idea to fit push buttons of
corresponding colours for closing the
1..T. and H.T. meter circuits.

000C

TWO-VOLT DETECTORS.

T has been stated that two-volt
valves (which have comparatively
short filaments) make better anode
bend detectors than those rated at
four or six vclts. This statemcnt is

www americanradiohistorv.com

Valves.

correct enough as far as it goes, but
requires some modification in certain
cases. When the recciver includes
two stages of low-frequency amplifi-
cation it is undoubtedly wise, in the
interests of long-range reception, to
make every effort to obtain maximum
rectification efficiency on a small in-
put, as a very small rectified output

will undergo sufficient magnification
fully to load the ordinary output

valve.  There is, however, another
aspect of the question which arises
when a single I..I'. stage following
such a detector is used Tor loud-
speaker reproduction. Tn a receiver
of this kind it is important that the
rectilier should contribute as much as
possihle towards the total amplifica-
tion ohtainable, and as a large H.F.
voltage input is assumed, amplifica-
tion efficiency is more important than
pure detection efticiency. Tt will
therefore be seen that, provided we
intend to take advantage of the im-
proved characteristics of high-volt-
age valves clsewhere in the set. there
is no point in choosing a detector
simply for its rectifying properties,
the advantazes of which are only
apparent when dealing  with weak
signals.

A possible exception to this rule
exists when the ‘‘single [..F.” re-
ceiver is largelv used for headphone
recepticn of distant stations.

It may he added th: 1t the *“ large
H.F. voltage input’ mentmned
ahove is obtained either on account
of proximitv to a transmitting station,
or alternatively bv efficient H.F.
amplifieation precerling the detector;
this arddition may be required when
the anmount of energy collected by the
aerial is small.
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TWO-VOLT VALVES,

HEN using two-volt valves

throughout in a multi-stage
receiver (with four or more valves) it
is often advisable to omit all fila-
ment rheostats unless the design
which is being followed specially
calls for them—possibly as a volume
control by dimming the H.F. ampli-
fier  The reasc1 for this is that a
certain voltage is dropped in battery
leads, both external and internal,
and with the small surplus at our dis-
posal it is quite possible (hat the
residual resistance in a rheostat at
minimum setting, in conjunction with
the extra lengths of wire used in con-
necting it, may be sufficient to pre-
vent the application of the full rated
filament voltage.

This advice applies wih greatest
force when one or more of the valves
consume a comparatively high cur-
rent. It will be realised that, to
obtain a wattage approximating to
that consumed by six-volt valves, the
tendency is to increase the heating
current of those with two-volt fila-

ments.
cQoo

SUPER-POWER VALVES.
HOSE who are considering the
substitution of a valve having

an extremely low impedance in the
output stage should bear in mind that
one of the greatest advantages of
what may be called the super-super-
power valve s its suitability for
operation with extremely high anode
voltages.  ‘I'he full henefit of such
valves is only ohtained when H.T.
pressures of several hundred volts are
applied ; when the amateur is limitel
to 120 volts or so, they offer little
advantage as compared with ordinary
super-power valves, which are much
more economical in filament current.
co0o0

THE “EVERYMAN THREE ” ON THE
GRAMOPHONE.

O doubt muny readers in posses-

sion of this popular recciver are
desirous of adapting it for gramo-
phone reproduction.  As it includes
only a single stage of low-frequency
magnification, the detector must of
necessity e converted into an ampli-
fier ; fortunately, there is no great
difficulty in making the required
alterations, which will he in the grid
circuit of this latter valve, as shown
in Fig. 2.

Wireless
Worlid

It will be observed that the arid
leak must Le connecied in parallel
with its condenser, and that 4 switch
for short-circuiting the combination is
fitted.  This is, of course, opencd
when the valve iy performing its
normal function. 1In addition, the
low potential end of the tuned circuit
must be dicconnected from the 1.7
bus-bar a* rerminated in a plug for
msertion . the socket of the bias
battery. Il the valve is to act as a
gramophone amplifier, its grid wifl
be made negative, while for detection
a positive voltage must be applied,
It will thus be necessary to connect the
lead from L.T. negative to a positive
tapping on the lLias battery, in order
that the griel eircuit plug mav be in-
serted at a point which is cither posi-
tive or negative with respect to the
lixed! connecton.

r

DET.

SWITCH

C

4

bﬂl-lul-;-

/
/
PICK- up

Fig. 2,—A method ot modilying the grid

circuit of the Everymaa Three ” detec~

tor valve tor optiona use of a gramoplione
pick-up.

Two terminals (or sockets) are pro-
vided for connection te the pick-up ;
these ure short-circuited when the set
is uscd for wireless reception. It may
be found more convenient to sulistitute
a ‘“single circuit closed ** jack, which
will automatically restore continuity
in the circuit when the plug connected
to the pick-up device is withdrawn.

A by-pass condenser of from o.r
mfd. upwards may be added, gener-

ally with advantage; it is shown at C

in the diagram,.
cCcoo

TOO MUCH AMPLIFICATION.
T is generally assumed that 1.7
coupling resistances will he used
only in the anode circuits of valies
having a comparatively high amplifi-
cation factor. This practice is correct
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enough when naximum amplification
is required, but it must not be for-
gotten that wccasions often  arise
where this condition dees not exist.
For example, it may be found that a
single I.F. ampiifier gives signals
which arc definitely too weak, al-
though an additional magnification of
from 15 to 2o times, as obtainable
from a stage with the conventional
type of valve and associated value of
resistance. would be altogether exces-
sive.  Under these conditions, it will
generally be found that an ordinary
power valve, with an impedance in

-the order of 7,000 ohms, and a coup-

ling resistance of from 30,000 ohms
upwards, will give all the extra inten-
sity which is necessary.  The ampli-
fication obtainable from a stage of
this kind is not likely to excced four
or five, so the anode voltage supplied
must be such that grid bias may be
about one-fourth of that impressed on
the last valve ; otherwise there is risk
of introducing distortion.

The above remarks apply cssen-
tially to receivers primarily designed
tor high-quality reproduction of Sty -
nals from a nearby s'ation, and not
to long-distance reception, for which
I..F. amplificaiion cannot, as a rule,
he sacrificed. It should he realised
that the distribution of broadcast
transmitters in  this country is so
arranged in respect to density of
population that the majority of
listeners should have littlg difficulty
in obtaining a very consideralile H. 17,
input from at least one station ; if
they do not, it will generally  be
found that the aerial-earth system
and perhaps the tuning circuits are at
fault. There are, of course, exceptions
to this general statement, as certain
districts are admittedly not too well
served, but the fact remains that over-
amplificatinn is more common  than
the reverse condition.

The quality obtainable from a
low-magnification  resistance-coupled
second stage is likely to be of a high
order, partly because the tendency
towards  self-oscillation  is  small.
Attention may be drawn to the fact
that a high-impedance valve, as used
for distant reception, may be replaced
for local station work by a power
valve without any real necessity for
changing the anode resistance, the
value of which is by no means
critical,

8 30
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CONSTRUCTING A GRAMOPHONE
PICK-UP,.

An Inexpensive Unit Built

LECTRICAI. :reproduction has brought the gramo-
E phone und radio set very close together, and many

amateurs will now le considering the acquisition
of a pick-up device. A visit to the recent Olympia exhi-
bition would have shown that the choice is anything but
limiied for the man who has a few pounds to dispose of.
There must, however, be many experimenters who would
prefer to construct their own instrument, and the design
described in this article is considered by the writer as
being very suitable for their requirements.

The parts involved are both cheap and casily ohtain-
able, while the constructional work is very straight-
forward.

The following parts are required :

One set of telephone ring magnets; if those avail-
able are very ancient it will be advisable to have them
remagnetised. One 1,000 ochm phonc bobhin ; one rubber
bung, from the chemist ; one latch key blank ; short har
of Jin. x }in. soft iron ; brass strip ; rubber tubing ; screws ;

terminals, etc.

RUBBER
DAMPER

RUBBEB BUNG

SOFT IRON BAR
” o
Yo WIDE x 3 THICK

7, B

~RING MAGNETS

BOBBIN SECURED
TO SOFT IRON BAR
_~ WITH SECCOTINE

(-8 /! L;.J\ § 1
is3] g 0D

" 4 ~ 5/" e
3 AR GAP REED /4 WIDE x Y45 THICK

RUBBER
STRIP

CURVED BRASS STHIP
o b
Vo WiDE x Vo, THICK

NEEDLE ‘
-

10000
imanﬁﬂb

-

The pick-up device disassembled to show details o! construction.

B 35

Up from Telephone Parts.

To commence with the phone magnets, two bars of
the iron are cut to a length equal to the outside diameter
of the rings, usually about zin. These are to form the
pole pieces, and after marking out and drilling to the
existing holes in the magnets, they are sawn in halves
and the faces piled up to the correct air gap (s%in.
hetween the top pair and {#in. between the lower pair).
The latter are bevelled at an angle of 45°, forming a
‘““V »’ notch to receive the reed

RUBBER
DAMPER

RING MAGNETS

Plan an | elevation oi assembled un't.

The 1,000 ohm phone bobhins on sale at most wire-
less shops are wound on chonite or fibre formers about
zin. wide outside. If now a sufficient number of ring
magnets are placed togelher to make a thickness slightly
less than {%in., and the upper pole pieces are recessed
at the tips to fit round the boblin, then the latter will
be held securely in position if smeared with a touch of
Seccotine.

Mounting the Reed.

The reed is quite easily shaped out of the key bhlank,
a section 4in. wide is sawn off, and the tongue portion
filed down to in. x fsin. wide. The needle hole must
now be drilled, and the tightening screw hole drilled
and tapped 6B.A.

The circular portion is wrapped round with rubber
strip and clamped into the *“ V7 notch hetween the lower
pole-pieces by means of a curved hrass strip held up by
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Constructing a Gramophone Pick-up.—

fwo No. 4 B.A. screws. A lin. hole is drilled through
the centre of this hearing strip to clear the needle. On
the upper pole-pieces is a centring and damping adjust-
ment for the reed, consisting of a pair of No. 4 B.A.
studs, on each of which a 4in. length of rubber tube
is compressed by two milled nuts until the rubber just
presses on the top of the reed. It will be found that
this damping may be left very free.

Attachment to the Tone Arm.

The rubber bung is utilised for attachment to the
tone arm. It is bored through the centre and fastened
to an angle bracket, which in turn is held by the No. 6

Wireless
Wo.ld
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B.A. screws, which clamp the rings and pole-pieces.
The leads {rom the coil are taken out to a pair of small
terminals, insulated by fibre washers from the magnets.
When all filing and drilling work has been finished, it
is advisable to anneal the pole-pieces and reed by heat-
ing to a dull red and allowing them to cool in powdered
chalk or similar substance.

The ideal metal for making the poles is, of course,
Swedish iron, but it is not easy to obtain, and quite
good results are possible without it.

‘t'he 1,000 ohm coil will be found to e alout the right
impedance for the primary of most good quality inter-
valve transtormers of about 5 to 1 or 6 to 1.

W. R. P.

A Review of

TRIX LOGARITHMIC CONDENSER.

Variable condensers conforming to the
logarithmic law ave extremely popular as
they provide probably the most convenient
scale between square law and straight line
frequency. A narticularly robust and
well-finished 0.0005 m{d. log. condenser 1s

T o Bl e i 5 4

1
1
'
'

ooo
H
‘
i
]
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"
'
‘
H
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'

The Trix Logarithmic Condenser.

Deing sold at the moderate price of 7s. 9d.
by Ervic J. Lever, 39, Clerkenwell Greeu,
London, E.C.1. The bearings have ample
surface and end thrust is taken by ball
bearings while a friction control is pro-
vided by adjustment of pressure oun a
leather washer. The votor is connected
to the metal fame of the condenser by
a braided copper pigtail which ensures a
positive contact. Tt is understood that
future modeis will be arranged so that
the stator contact and terminal are well
aiv-spaced from the framework.
cCcoo

AXUEL PROGRAMME SELECTOR.

So varied ave the musical tastes of
broadeast listeners that seldom is a whole
programme heard without deletion of one
or two items. There may be some
specially interesting sections in .the pro-
gramme which it is desired to hear to the
exclusion of all others and to effect this,
relinnce must be placed on the memory
and an accurate clock.

The Axuel programnie selector made by
Pelhams, Ltd., 5, Banuer Street, London,

NEW APPARATUS.

the Latest Products of the Manufacturers.

E.C.1, provides a means of pre-selecting
any number of items during the day and
automatically switches the set off at the
end of the programme. The selector con-
sists of a 20-hour clock around the face
of which are 144 holes, each hole corre-
sponding with a five minute interval. The
clock has two terminals and is interposed
in the L.I'. circuit of the receiver. A
dozen metal plugs ave included for inser-
tion into the holes and serve aiternately
to make and break contact at any time
or times desired.

This ingenious instrainent is  well
finished in mottled brown or ebony and
on being tested was found to be a ygood
time-keeper and to give accurate selection
of programme.

The Axuel programme selector provides
a means of automatically switching on and
off uny number of items during the day.

(ool e Ne)

MATCHLESS ADJUSTABLE RESISTOR

Variable panel-mounting rheostats are
not justiied, on the score that a critical
control of filament teinperature is not re-
quired with modern valves; a pauel rheo-
stat, however, is useful for altering the
ratio of infernal to external anode imped-
ance of a H.F. valve as a means of con-
trolling volume. With this last exception

www americanradiohistorv com

the temperature of valve filaments is best
controlled by a semi-fixed baseboard re-
sistor which can be altered from time to
time to suit the state of discharge of the
L.T. accumulator. The Matchless adjust-
able vesistor, a product of Thomas D.
Young and Sons, 23, Noel St., Notting-

Matchless baseboard-mounting adjustable
resistor.

ham, for basebourd mounting is a satis-
factory means of controlling filament tem-
perature and consists of a 1liin. circular
porcelain disc grooved to take the resist-
ance wire and having a finger-controlled

contact arm. The price is 1s. 3d.
o000
THE BUYERS’ GUIDE.

Two Additional Portable Sets.

An omission from T'he Wireless World
Buyers’ Guide, published in our issue of
Novemnher 16th, was that of the Quali-
tone Four Portable, manufactured by
Messrs. The B. and J. Wireless Co., of
2, Athelstane Mews, Stroud Green Road,
London, N.4. This rveceiver, which is
totally enclosed in a Dblack leatherette
case, embodies four valves (1—v—2)
transformer-coupled, and is priced at
£22 10s. )

Another portable set which should have
been included is the Trix DPortable Four,
produced by Messis. Eric J. Lever
(Trix). Ltd., 33, Clerkenwell Green, Lon.
don. E.C.1. The receiver is contained in
a polished oak cabinet, and includes four
valves {0—v—3), all stages being resist-
ance coupled. The price is £21 8s.

B 36
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Valve Characteristics and their

N a previous article! dealing with the device of a valve

for the purpose of wireless reception, the wriier

dealt in a general manner with the different kinds of
valve at present on the market with a view to indicating
the suitability of each to its specific purpose. In the
present article it is intended to go into questions of ele
mentary valve theory a little more deeply, with the in-
tention of enabling the experimenter both to plot valve
characteristics of a useful kind for himself and also to
interpret the makers’ published characteristics in such a
manner that useful information can be obtained as (o the
performance of the corresponding valves in a practical
circuit.

Grid and Anode Voltage Characteristics.

Valve characteristics are commonly plotted in the form
of curves giving, for a specified plate voltage, the plate
current corresponding to any grid voltage. The plate
current is dependent upan the voltages applied both to
the plate and to the grid, and the shape of the charac-
teristic curve is very largely the same whether the latter
is plotted so as to exhibit the variation of plate current
with grid voltage keeping plate voltage constant, or with
plate voltage keeping grid voltage constant. The main
difference, in fact, lies in the proportionate effect of a
change in the plate voltage and grid voltage respectively ;
it is well known, of course. that the grid exercises con-
siderably more control than the plate, and on this fact
depends the amplifying property of a valve.

In the article above refeired to, mention was mare of
the effect of a valve in damping an oscillatory circuit to
which it was connected. Let us see how it is possible
to estimate the extent of this damping from plotted
characteristics of the usual tvpe. First of all, we must
consider how the damping effect comes about at all, and
for this purpose we must lismiss from our minds the idea
of an ordinary ohmic resistance. In the case of the latter,
if we apply a voltage to its terminals we obtain a pro-
portionate current passing through it whatever the value
of applied voltage may be, and by Ohm’s law we know

that the value of this resistance R in ohms is equal to T

' The Wireless World, Aug. 17th and 24th, 1927.
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lnterpretation. By “EMPIRICIST.”
where ks the applied electromotive force in volts and
[ the resultant current in amperes.

If we deal with a valve in a similar manner, we arrive
atonce at a difficulty, as Ohm’s law does not hold good.
In the first place, we know by experience that we obtain
4 curve and not a straight line when we plot plate cur-
rent against plate voltage ; secondly, although a part of

A)

*‘r#{: 1
_1_[ ]

|

|
|
i
]
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o
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ANODE CURRENT (m
o

EasEed

20 40 680 80 109 120 140

ANODE VvOLTS

Fig. 1.—Anode voltage/anode current curve for B.T.H. B4 valve ;
grid bias —2 volts.

this curve may be regarded as straight for practical pur-
poses, it does not, it produced, pass through the origin
—that is to say, the point at which zero current would
take place if the whole of the characteristic were like
the straight part corresponds to a definite voltage, usu-
ally positive, aml not to zero plate volts, as it should in
the case of a resistance obeying Ohm’s law. A charac-
teristic corresponding to a case of this kind is shown in
Fig. 1, which is taken from the makers’ published data
regarding a B.'"T.H. B4 valve. [t wiil be seen that the
straight part of the characteristic intersects the horizontal
axis at a point corresponding to 55 volts.

If, however, we consider the effect of the valve on an
associated A.C. circuit, it is plainly immaterial whether
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the straight part of the characteristic passes through the
origin or not. Generally speaking, the voltage acioss the
A.C. circuit is so small that the limits of the straight
portion are never exceeded, and we are never concerned
to know the actual value of the current passing through
the valve, but only with the amount of its fluctuations for
any given variation of the plate voltage from its steady
value. Now, inasmuch as the characteristic is straight,
we know that the variation 7 of the plate current from its
steady value I is proportional to the variation of v from
its steady value V, and we mean by the valve resistance

the quotient — , which is in general quite different from

.| o

=, the value based on the erroneous assumption that

1
Ohm’s law holds good.

ANODE VOLTAGE 100

O

1o
N

12

10

MICROAM
&
—

N
—

T GRID CURRENT |

)
g o
£
5]

VOLTS

2+

ANODE CURRENT (MILLIAMPERES)

—
0

-16 -12 -8 =4
GRID VOLTS

Fig. 2.—Grid voltage/anode current characteristics of the B.T.H.
4 valve.

In order, therefore, to evaluate R,, the valve resist-
ance, we must first of all note the value of 1 for any given
voltage V, and then the change in this value correspond-
ing to a known change of V. If we denote these change
values by I' and V', then the value of the valve resist-

. ATEY 1 .\;, - VI'
ance Is ﬁ

It is legitimate to ask whether the answer will be the
same whatever values are chosen for V and V/.  Speak-
ing generally. the answer is Yes, and upon this

assumption are based the calculations commonly emploved
in practice. In Iig. 2 we show a family of characteris-
tics (plate current against grid voltage) of a B.T.H. By
valve, each of which corresponds to a given value of plate
voltage. It will be seen that each curve has a straight
portion, and that the straight portions of the family of
curves are approximately parallel to and equidistant from
cach other. The plate voltages are taken at an interval
of 20 volts, and on an average the vertical distance be-
tween the curves corresponds to a current change of 3.3

Wireless
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milliamperes. That is to say, il we increase the plate
voltage by zo volts, keeping the grid voltage constant,
we increase the plate current by 3.3 milliamperes. The

20

valve resistance is thus = 6,000 ohms.

3.3 x 1073

If we consider the matter more closely, it is clear that
the valve resistance is not strictly constant, but it is,
nevertheless, possible to arrive at a definition of its value
which has important practical utility. The first cause of
variation is curvature of the plate current—plate voltage
characteristic ; this is clearly exhibited in the curve of
Fig. 1 for values of H.T. below 8o volts. liqual incre-
ments of plate voleage will clearly give varying increments
of plate current according to the point on the character-
istic which is selected as the starting point. Secondly,

supposing we have selected a starting point, we will arrive
!

-V .
T——‘[—’ aCCOrdmg
o the amount of the increment of voltage and correspond-
ing increment of current that we adopt as standard.

at different answers for our quotient,

Definition of Valve Resistance.

To get round these ditficultics we must first decide on
a point on the characteristic at which we are to work, and
then try to discover a meaning, if possible, for the term
‘“valve resistance.”” Suppose we have an oscillatory cir-
cuit to which the valve of Fig. 1 is connected, then we
know that this circuit, will be dampe:d by the valve. Now
let us imagine oscillations of varving magnitude within
this circuit; then it is clear that if the variation of plate
voltage is considerable, it may extend over a part of
the characteristic of I'ig. 1, which is defimtely curved.
The result will be an effectively greater damping of the
circuit than would be the case for small oscillations. On
the other hand, as a progressively smaller variation of
plate voltage is considered, the damping effect tends to-
wards a constant limit, and since in practical cases their
variations are extremely small, the effective resistance
under these conditions has a definite and useful signifi-

cance. We therefore define the valve resistance as the
7

V-V
I'-1
and curreat are reduced to very small values.

Iu order, therefore, to measure the valve resistance
more accurately, we must ohserve the change in plate
current brought about by a small change in plate voltage.
A simple method of doing this, due to Eccles, is shown in
Fig. 3. Here a resistance R is cut in and out of the
plate circuit and the corresponding currents I, (without
R) and 1, (with R) are noted. If S is the resistance of
the milliammeter—by no means a negligible quantity in
many present-day instruments—we obtain the result
RT, S

Ry =—=%-
3 Il._ Iz

‘The measurement is thus carried out by means of a milli-
ammeter and a variable resistance, and, with an instru-
ment of reasonable sensitivity, it should be possible to
observe a change of current as small as a quarter of a
millizmpere.  For valves of very high resistance a more
sensitive milliammeter would have to be used.

Himit of , when the respective changes of voltage

B 40
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The calculation of the amplification factor of a
valve can be carricd out in an equally satisfactory
manner, but it will he as well in the first case to
discuss the exact significance of this constant. Re-
ferring again to the curves of Tig. 2 it is note-
worthy that they are substantially parallel throughout
their entive length. even though they are curved at their
lower extremity. The significance of this is that a change
of plate voltage will shift the characteristic sideways in its
entirety by an amount of grid voltage which is a delinite
fraction of the plate voltage change, and this proportion
is found to be substantially the same for all character-
istics and for all parts of the same characteristic. -In
order to define the amplification factor, let us consider
that the plate voltage V, and grid voltage V, are chaneed
to new values V,/ and V,/ in such a manner that the plate
current remains constant. Then if the change of V, is
an increase, that of V, will be a decrease. and we may

~V,

define the amplification factor as the mtmv—\”

IFig. 4.—Method of measuring
amplification factor; the rela-
tive values of R and r are
adjusted until there is no
changde in I on opening or
closing the key.

Fig. 3.—Circuit for mcasuring
valve resistance; the milli~-
ammeter readings are taken
with the key open and closed.

From the curves of Fig. 2 it will be noticed that, on
an average, the horizontal distance between consecutive
curves corresponds to a change of about 3.1 volts on the
grid of the valve. The corresponding change of plate

. . e . 20
potential being 2o volts, the amplification factor is EXi

about 6.5.

 The above rough method may be replaced, as in the
case of the measurement of internal resistance, by a more
precise measurement, which will give the amplification
factor for very small differences of plate and grid voltage.
This method is illustrated in Fig. 4, and is due to Apple-
ton. Referring to the figure, it will be noted that a re-
sistance R is included in the plate circuit, and a resistance
7 in the grid circuit of the valve, and across these two
resistances, which are connected in series, a hattery and
key are placed as shown in the figure. On closing the
key, the battery voltage is divided Letween the plate and
grid circuits in any desired ratio and in opposite senses,
and the measurement is made by adjusting the value of
one or other of the resistances until no change occurs in
the anode current on making and hreaking the key con-
tact. When this result is achieved, the amplification
factor of the valve is equal to the ratio I; It should

B 41
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be noted that the resistances R and 7 should be small,
as otherwise the volt dwop in R due to the plate current
will have an appreciable value. TIn the arrangement em-
ployed by Appleton, R had a constant value of 1o ohms
and 7 was a slide wire.

Definition of Mutual Conductance.

The term ““ mutual conductance ” is in frequent use
in connection with valves, but, as it is actually only the
ratio of the Amp]mmtmn factor to the resistance, it does
not introduce any new considerations. ‘The term ‘* con-
ductance " is used to denote a quantity which is the
reciprocal of a resistance, so that the lower the resistance
of a conductor the greater will be 1ts conductance. The
unit of measurement is the “mho " or reciprocal ohm,
and corresponding to a megohm we have a conductance of
one micromhos. The conductances of valves are _usually
expressed in micromhos and the plate resistance is occa-
sionally expressed in this form; thus, for the value of
Fig. 2, corresponding to the resistance value of 6,000
ohms we should have a plate conductance of 1353 micro-
mhos.  The plate conductance may thus be defined as

/

\E,—~\7, where T and I’ are the two values of plate
current conecpomlm" to plate voltages V and V/, when
the grid voltage is constant, and V’ V is as small as
possible

The mutual conductance mav he defined more directly

/

V-V,
spond to values of grid voltage V,/ :—md Vg, the plate
voltage being kept constant and V., ~V, being as small
as possible. It is thus simply the slope of the character-
istics of [ig.

as the limiting value of . where I’ and I corre-

Vew
} H.T. VOLTS

Fig. 5.—Diagram illustrating the calculation of the various valve
constants,

The relations existing between these various magnitudes
can, perhaps, best be seen from Fig. 5. Suppose that P
be a point on a plate current/grid \oltage characteristic,
and that we draw another characteristic for a value of
high-tension voltage which is slightly greater, the differ-
ence being v volts. If we draw horizontal and vertical
lines through P which meet this second characteristic in
R and Q respectively, PR will correspond on the hori-
zontal scale to a certain variation of grid voltage which we
will call v,, and PQ will correspond to a variation of
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plate current which we will call . Then we have imme-
diately the folowing definitions :—
. v
Plate resistance = H
, i
Plate conductance = =
i
Mutual conductance = —
Vg
e . Y
Amplification factor = —
I )

Ampliﬁ(‘aiion factor

so that mutual conductance = -
Plate resistance

The term mutual conductance ’’ has value in con-
sidering the relative merits of valves having grids of

[
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different mesh, inasmuch as for a valve of given type but
varying density of grid winding, the mutual conductance
is constant up to a point and represents a figure of merit
for the valve. Beyond a certain point, however, when
the amplification factor is much increased the mutual
conductance falls off rapidly and the performance of the
valve as an amplifier does not inmprove as much as it
should. In the case of a tuned anode circuit with re-
action, the mutual conductance of the valve is strictly
the figure of merit for performance, since by means of
reaction the valve damping can be counteracted up to the
limit of pure reproduction.  On the whole, however, since
the plate 1esistance and amplification factor constitute
very definite and easily apprehended performance daia
for the valve, it would seem preferable to keep to these
terms in interpreting characteristic curves.

THE BLATTHALLER LOUD-SPEAKER.

A High=power Reproducer Used in Germany for Addressing Large Gatherings.

DISADVANTAGE of cone loud-speakers in
which the driving force is applied virtually at one
point is that standing waves may be set up in the

material of the Jdiaphragm between the apex and the sus-
pended edge.  This phenomenon is responsible for some
part of the resonance effects which are appavent to the
ear when listening to the performance of the best loud-
speakers, and although this trouble may be eliminated
by suitable choice of materials therc remains the possi-
hility ot lateral movement of the driving mechanism,

In the Blawthaller loud-speaker (made by Messrs.
Siemens and Halske) the drive is distributed over the
entire surface of the diaphragm, which is consequently
impelled forward as a whole.  This is accomplished, as
shown in the diagrammatic sketeh, by attaching cdge on
to the diaphragm a continuous metal band of zig-zag
form. The fluctuating currents from the output trans-
former of the receiver-amplifier are made to traverse this
“ winding ”’ and react with the field between the poles
of an eclectromagnet. and since the current is the same in
each part of the strip the force exerted is the samc at
ach point, assuming the fieid to be uniform

COPPER -STRIP——ay

| {N‘i?ih{@“l

000,
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AMPLIFIER

Diagrammatic representation of the principle of the Blatthaller
loud-speaker.

In practice a rectangular ‘“ Pertinax ”’ diaphragm is

employed having an arca of 400 sq. cni., and an electro-
magnef absorbing about 6oo watts maintains the perma-
nent ficld surrounding the strip winding, Owing to the
sinall area of the diaphragm the use of a baffle is essen-
tial to ensure the radiation ot low frequencies.

Heavy construction is essential in the Blatthaller loud-speaker on
account of the large amplitudes which it is called upon to reproduce.
In the instrument illustrated a pleated form of diaphragm is used.

It will be appreciated that the power required to
operate this loud-speaker limits its use to public demon-
stration work, and it is in this capacity that it has at-
tracted so much aftention in Germany. Making its first
public appearance at the opening of the German Museum
in Munich, it has since been used at every important
congress and sports meeting to broadcast speech and
music over a wide area.
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By Our Special Correspondent.

Christmas Programmes.—Wavelength Tests at Chelmsford.—Short Waves from Paris.—
The Manchester Land-line.—Defects of the Wireless Link.—Gale Episode at Daventry.

Special Programmes at Christmas.
Christmas week will see a decidedly

“Yule-y ” flavour in the B.B.C. pro-
grammes.  As a set-off listeners to 2L0O
and 5XX wil on JMonday, December
19th, have their holiday anticipations

heightened by heaving the  end-of-the-
term’’ concert given by the bovs of
Shrewshury School at Alington Hall. A
feature will be the school song, * Curmen
Salopienae.”

A Nativity Play will be given on the
following day from St. Hilary's Church,
Marazion, Cornwall, from which a
similar play was broadeast last year.

cooo
Carols by Carillon.

A Carillon of carnls will be broadcast
from a belfry in Bond Street, lLondon,
on the eveming of (hursday, December
22nd, to be followed the same evening by
Christmas hvmms relayed from Cardiit
by 5XX. while Landon will take a Bizet
programme.

Humperdinck’s Fairy Opera,  Hansel
and Gretel,” will he heard on December
23rd, and on the fol'owing evening Mrs,
Gubbins, in the person of Mabel Cou-
standuros, wili give a Christinas party.
Cavols will be reluved on the same even-
ing from Whitechapel.

On Christmas Day the aftermoon pro-
gramme from’ 2LO and 5XX will consist
of Bach’s « Christmas Oratorio,” gpiven
by the Wireless Symphony Orchestra and
Chorus under the direction of Stanford
Robinson.

cooo
Pantomimicry.

A peculiar feature of Boxing Day will
be the transmission of what is deseribed
as ‘“ Pantomimicry,” written and pro-
duced by Gordon McConnel. A prin-
cipal boy and principal givl will duly
appear, hut an unusual item in the
advance notice is the guarantee that most
of the songs will be out of date and
some of them out of print!

cocoo
5GB at Christmas.

5GB’s programmes will also exude an
aroma  of Yuletide. The Manchester
Cathedral choir will broadeast carols on
Deceniber 20th, while on the following
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day the cloir of Gloucester Cathedral
will be heard singing carols in the
cathedral chapter house.

A transmission on December 22nd wiil
help to perpetuate that good old
Christmas institution—Charades, while a
Pickwick Picnie Party from Birmingham
on December 22rd promises to be in the
best Christmas tradition.

No Christmas would be complete with-
out a iegend or two. This will be
provided from 5GB on Christmas Day,
when Albert E. Drinkwater will reccunt
¢“ The Legend of Vandule.”

[eXeRels]

Next National Concert.

For the next National Sympheny Con-
cert to be given at the People’s Pualace,
Mile End Road. on December 16th, the
orchestra will be conducted by Genffrey
Toye, the =oloist being Rov Henderson
{baritone),

A Daily Religious Service?

The demand for the daily broadcast of
a short religious service appears to be
growing to judge from the Savoy Hill

correspondence bag, which also shows
that the Sunday services and the
Epilogue were nevar more appreciated

than they are to-day.
[VReReNe)
Empire Broadcast Tests.

Disappointment awaits those readers
who have asked for a 1egular schedule of
transmissions from 5SW, the short-wave
broadcasting station at Chelmsford. The
B.B.C. states that no special time-table
is being observed at present, but that in
tensive experiments are being conducted.
I gather that these relate principally to
changes in wavelength, and that the
original wavelength of 24 metres has
heen discarded in favour of 14 metres.

But the whole question of 5SW's wave-

Liadh
&

EMP 'Rt BROADCASTING FROM AUSTRALIA,
ting room at 3LO Melbourne. s’ owing the oscillator,
‘The Melbournc¢ station is re ‘ulsrly transmitting a short wave programme on 36 meires

every Tuesday between 2.30 and 4.30 a,m.
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length depends very largely upon the

clock. A wavelength that may serve
Australia very successfully during the
wee sma’ hours may be grossly unsuitable
in the evening. A wavelength schedule
as we!l as a time schedule seems to be
indicated.
co00

Short-wave Broadcasting from Paris.

1 believe that the Montmartre station,
Radio Vitus, Paris, is the first French
broadcasting station to launch a regular
programme on short waves. The station
has now begun the reguiar transmission
of its evening concerts on a wavelength
of 37 metres in addition to the ordinary
wavelength of 702 metres. The station

directors will welcome rveports from
British amatenrs.
0000
Katowitze, the New Polish Station.
The inauguration of Poland’s new
10k\W. station at Kuatowitze took pla-e
on Sunday last, December 4th. The

station, which transmits on a wavelength
of 422 metres, operates daily from 210.30
pam. (G M.T.) with a varied programme
of talks and music.

(o]

S

Wireless Gifts for Swedish Blind.

Three hundred Swedish blind people
in different parts of the country will
receive brand new radio sets as

Christmas presents this vear, thanks to
a nation-wide drive started on ‘‘ The Day
of the Blind,” a special day devoted to
welfare work for the benefit of Sweden’s
indigenous  blind. Special  broadeast
appeals have met with genervus response,
says a correspondent, and 31.000 kronor

have already been sent in to the
committee. Dr. G. Dahlen, called
«“Sweden’s Ilind Edison,” who has

been awarded the Nobel prize for his in-
ventions, and who himself was blinded
by an explosion during experiments with
his automatic beacon lights, has contri-
buted with his subordinates by sending
forty broadcast reccivers.

o000

The Manchester Land-line.

A Manchester reader, prompted by my
recent paragraph on the shortcomings of
the Manchester-London  laid-line in
regard to the transmission of the Hallé
concerts, asks, ** What happens the other
way round?’”  He adds that during a
special week, such as Birthday week,
Manchester listeners get practically the
whole of the London programme relayed
over the underground land-lines.

What happens the other way round is
that Manchester listeners hearing London
endure the same land-line defects as do
Londoners when a Hallé concert is re-

layed from Manchester.
0000

Faults of the Wireless Link.

The London-Manchester line, one of
the longest in the country, is excelient
for speech, as it comprises some 600 cir-
cuits, and is equipped with valve re-
peaters at intervals of about 50 or 60
miles. But the Post Office never
originally intended it for the wide range
of frequencies necessary for good musical
reproduction. Whether earthing con-

Wireless
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ditions have anything to do with its
deficiencies in this respect is a point
which has not been settled.

Overhead wires wre not, I Dbelieve,
available on this route, the only alterna-

FUTURE FEATURES.

London and Daventry (5§XX).

Dec. 1111.—Orchestral and Vocal
Concert.

Dec. 12ru.—Chamber Musie.

Dec. 13tu.—** The Grand Duchess
of Gerolstein,”” a comic opera
in three acts.

Dec. 14rn.—Austrian National Pro-
gramme.

Dec.  15Tu. — ** Dropped  from
Heaven,” a sketch in one act
by Dien Titheradge. *‘ Shad-
ows,”’ a radio scene in one act
by Valerie Harwood.

16TH.—National  Symphony

Concert, conducted by Geoffrey

Toye.

17th. — ** Daily  Express”

Carol Concert from the Albert

Hall.

Daventry Exp. (5GB).
1lti.—Oratorio  from
mingham.

Dec.  12ru.—Military
cert.

Dec.  13tu. — Liverpool  Phithar-
monic Societvy’s Sixth Concert.

Dec. 141i.—Variety Programme.

Dec. 15ti.—Symphony Concert.

Dec. 16Tu.—Salorn Music  with
Gerda Nette (Pianofcrte),-

Dec. 17tH.—* Dancing Time.”

Bournentouth.
13rn.—“ On the Wings of

Song."”’

i Dec. 14tu.— Sea Silence,” by G.

H I£. Lewis. “The Defe tive

; Detective,” by H. 8, Tinms.
wood, presented by the Station
Players.

Dec. 15tH.--** La Serva Padrona,”
an operetta by Pergolesi.

DEc.

Dec.

DEc. Bir

Band Con-

Dec.

Cardiff.

Dec. 13rtu.—* Crowd Law,” a
radio play in one act by
Charies Bateman.

Manchester.

Dec. 12ru.—Arthur Sullivan and

Edward German Programme.

Glasgow.

Dec. 12tu.—* The Man, the Maid
and the Muddlehead,” a cameo
by Gordon McConuell.

Aberdeen.

Dec. 15tu.—* My Programme,”
by the Lord Provost of Aber-
deen.

Belfast.

Dec. 15tn.—Concert by the Lon-

donderry Philharmenic Society.

tive being the wireless link. But experi-

ence has shown that even undergrouund
cables are preferable to the wireless link,
which is subject to atmospheric vagaries,
Morse disturbance and fading.

Before five o’clock in the evening, how-
ever, frequent use is made of the wireless
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link, as the Post Office lines are occupied
with commercial traffic. Up to that time,
in accordunce with the contract between
the B.B.C. and the Post Office, the lines
are not open for the purpose of broad-
casting
0000

A Daventry Gale Episode.

A break in the lind-line between 5\ X
and the Daventry telephone exchange
during the recent gales shed light upon
the resourcefulness of the B.B.C. staff in
time of emergency. Very appropriateiy
5XX was relaying the weather forecast
from London at the time.

Rather than deny listeners the pleasure
of hearing that the gale was likely to con
tinue, the people at Savoy Hill decided Lo
phone the weather bulletin to Daventry
by the ordinary telephone service. This
was done, and the forecast was read by
an engineer from the litt'e disused studio
adjoining the transmitting hall. 1
wonder how many listeners noticed the
innovation ?

0000

““The Visitors’ Book.”

A. J. Alan will broadcast another shart
story—*' The Visitors’ Book "’—from 21.0
on December 21st.

coco
A W. W. Jacobs’ Tale.

A reading from W. \V. Jacobs® * The
Lost Ship ™ will be breoadcast by M.
Michael Sadleir from 5GB on December
16th.

‘o000

_Band Judging by Wireless.

band contest arranged by
Newcastle station wili be velaved from
the Town Hall on December 17th. Tt
will be adjudicated by wireless, the
judge (Mr. Tom Morgan) listening to the
contestants on a wiveless receiver at a
point remote from the hall.  The test
piece is *“ The White Rider,” composad
by Denis Wright.
0000

Microphones at Marriages.

What’s wrong with the broadcasting of
wedding ceremonies? 2FC, Sydney, has
just transmitted a marriage service, and
the innovation appears tn have given
pleasure all vound. If the practice
became generai it might at least keep
people at their receivers instead of
scrambling vound the church door and
providing unnecessary work for cleaners-
up.

And why stop at marriages? Couldn’t
the microphone do justice to a divorce?
0000

Broadcasting in the Dark.

While the Maxwell House Orchestra
was broadcasting through WJZ and the
Blue Chain of the American National
Broadcasting Co. rvecently, the lights
throughout the entire building were sud-
denly extinguished. A flashlight is kept
in each studio for just such emergencies,
and, using it as a baton, the director
of the orchestra continued to conduct,
while the orchestra carried on plaving in
the dark. Listeners declared that they
were unable to detect any variation in the
smoothness of the performance.
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COILS FOR THE “STANDARD FOUR.”

Constructional Details of the H.F. Transformers.

By H. F.

designed for the Regional Receiver are suitable for

the new set, as are the ‘“ All-Wave Four "’ high-
frequency transformers. ‘T'he first-mentioned are shightly
more effective, and are also mechanically stronger, due to
the fact that the fine wire primary and neutralising wind-
ings are protected Ly the projecting ebonite ring on which
the contact pins are mounted. As already stated, it is
quite permissible when economy is necessary to abandon
the Litz winding of the long-wave coils; if this is done,
two alternative grid windings may be adopted. These
are detailed below : the information given should be con-
sidered in conjunction with the reprinted description of
the ** Regional " coils which follows. The first modifi-
cation was discussed on page 728 of last week’s issue g
this consists of a 250-turn winding of No. 30 D.C.C.
wire in 10 slots (instead of 16), with +§in. spacing be-
tween centres.  The primary and neutralising sections
cach comprise 45 turns of No. 38 D.C.C. on spacing
strips as described : these windings will occupy a space
of nearly fin. (which is sufficient) if no attempt is made
to wind in such a way that adjacent turns are firmly
pressed against each other.

I[N last week’s issue it was stated that the set of coils

174
2y

A
% e, ¢" o oo X
N § g :
%y —lyd |
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e i

Fig. 1.—W, construciioral defails of ¢ Regional " shtort-wave

aerial-grid coil ani belnw, X, the ebonite block forming its hase.

The holes marked A are drilled for sockets, and those marked B
are for the ho.din :-down screws,

The second suggestion is that the windings of the
*“ All-Wave Four ™’ long-wave transformer should be
transferred to a ** Regional *’ Paxolin tube former, which
is illustrated in Fig. 2.  This provides a moderately
tobust transformer, giving sufficient amplification for all
ordinary requirements. >

B 45

SMITH.

It should be pointed out that as the circuit is essentially
a ““ straight *” one, practically any reasonably good type
of transformer may be used; the results obtainable, as
far as sensitivity and selectivity are concerned, however,
will be governed largely Ly the effectiveness (or otherwise)
of the coupling device, which is certainly the most im-

Fig. 2.—Y, details of the ** Regional *’ short-wave 11.F, transformer.
Z, transformer base. Positions ol holes or sockets are shown
at A, and those for the holding-down screws at B,

Sho——3% i | 3" :
1 "L\i‘“*'\-%s
4 F S Al

Fig. 3.—Details of the ** Regional *’ long-wave acrial-grid coil former.
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Coils for the  Standard Four.”’—

portant component in an H.F. amplifier, always assum-
ing that the valve hoas suitable characteristics, and is a
good specimen of its kind.

“ Regional ”’ Short-wave Aerial-grid Coil.—Construc-
tion is shown in Fig. 1. A Paxolin former of 3in.
diameter, 3%in. long, is mounted on an ebonite strip by
screws and distance pileces. Wound with 50 turns of
No. 27/52 Litz, S.S.C. and

DECEAMBER 7tk 1927.

aerial-grid coil.  Primary has 45 turns No. 38 D.C.C.
wire wound to occupy space of one inch, and separated
from secondary by six strips of Paxolin or Pertinax
measuring 1§in. long, #in. wide, and 44in. thick. These
are scored longitudinally, and bent to have a cross-section
in form of an open ‘* V.””  Neutralising winding is simi-
lar, and separated from primary by spacers of same
dimensions. All windings are in the same direction.

D.S.C. overall, tapped at [
the 12th turn from the
earthed end.

““ Regional >’ Short-wave 7
H.I'. Transformer. — (See 74 \
Fig 2.) DPaxolin former, 2
3in. by 3lin., secured to 7l
ebonite ring measuring g4ih. P Z ‘H'
and 3in. in external and in- 8 ZA

ternal diameters respectively.
Pins are mounted on this

SR
! % | ‘/
| i
7 |
1% F F

ring to coincide with sockets
fitted to an ebonite base.
Secondary winding same as
aerial-grid coil.  Primary
has 15 turns of No. 4o

D.S.C., spaced -kin. be-

a)

(b)

tween turns, and separated
by 8 cbonite strips §in. in
thickness. Neutralising sec-
tion, also with 15 turns of the same wire, is interwound
with the primary. All windings are in the same dircc-
tion. . The lettering on the ends of the windings indicates
their connections. G to grid, P to plate, I’ to filament,
NC to neutralising condenser, and B to H.T. +.

“ Regional ' Long-wave Acrial-grid Coil.—Wound on
¢ Beeol 7 ribbed former with 16 slots, each slightly over
3-64in. wide and 4in. deep : 18 turns of No. 9/40 8.5.C.
and D.S.C. overall Litz cable in each slot. Tapped for
connection to aerial at junction between jrd and j4th slots.

“ Regional ”  Long-wave H.F. Transformcr.—On
similar former, mounted on ebonite ring with internal and
external diameters of 2in. and 4in., carrying pins ar-
ranged as in short-wave transformer.  Sccondary as in

F -

4 DA

Fig. 4.—Section through the long-wave ‘‘Regional” H.F. trans-
former, showing arrangement of the windings. A cross-bar of
sin. ebonite tube is fitted.

Fig. 5.—The ** All Wave Four" coils. Long- and short-wave transformers are shown at (a) and

(b) respectively.

“CAN-Wave Four’’ Short-wave Transformer.—Wound
on ‘‘ Radiax™ ribbed former. Same windings as
““ Regional '’ transformer, but spacers have longitudinal
V-shaped depression filed on undersides so that spacing
between windings may be about gin. Six spacers are
required.

“CAll-Wave [Four’ Long-wave Transformer.—Also
wound on ‘“ Radiax ’’ former. Secondary has 265 turns
of No. 36 D.S.C. wire, wound as single-layer coil.
Primary and neutralising windings may be as in ‘‘ Re-
gional ’’ long-wave transformer

A few additional notes on the receiver may be of in-
terest to prospective constructors. In the first place, the
all-important question of valves may well have further
treatment.  In the original article a list of representative
types with 6-volt filaments was given; this must not be
taken as inferring that four-and two-volt valves are ruled
out, although the amateur must face the fact that valve
efficiency is decided to a certain extent by filament watt-
age. As manufacturers adopt a more or less uniform am-
perage for their various ranges, in the very nature of
things the six-volt valves are bound to give better results
in any receiver. However, modern two- and four-volt
valves are only very slightly inferior, and the performance
of the receiver when they are used is such that most ordi-
nary requirements will be satisfied. Most of the 6-volt
valves specified have counterparts in the two- and four-
volt ranges.

‘IThere is mno reason why an ordinary terminal strip
should not be used, although in the set as described the
various flexible leads are plaited together after their ends
have been soldered permanently to the appropriate tags.
The seven-way cable is securely anchored to the base-
Lboard by means of a brass “saddle.
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Is. each.

An Ingenious Loud-ipeaker.
Application date : May Tth, 1926.

The magnetic armature of a loud-
speaker 1s arranged to move longi-

tudinally to and fro mside an extremely
narrow air-gap, so that comparatively
small currents produce large displace-
ments of the armature which are not

|

limited mechanically by the width of the
air gap. The diagram shows a plan and
elevation of the magnetic unit, and also
indicates the lines of force at a par-
ticular momeunt of operation.

Two permancnt magnets M, M' are
arranged with their respective North and
Soath poles in opposition, a central
yoke Y closing the magnetic circuit. A
thin H-shaped armature, shown shaded,
constitutes the moving element and is

B 47

Electromagnetic loud~soeaker movement.
(No. 277,052.)

provided ut one end with connecting rods
which pass throuzh a guide piece G to
transmit the vibrations to a cone
diaphragm Joud-speaker I1.8. A ring-
shaped winding R is immovably inounted
inside the free legs of the armature and
at a sufficient distance from the centre
leg to allow the armature to slide to and

fro freelv for a distance of several
millimetres.
When low-frequency current passes

through the windings R the armature is
polarised in accordance with the direction
of the current flow. For cxample, at one
moment one leg of the armatwme is a
North pole and the other a South pole,
whilst at the next moment, as the cur-
rent changes direction, the polarity ve-
verses.  The resultant magnetic flux is
indicated by the arrows in the lower
diagram, the net result at this moment
being to move the armature to the left.

Patent issued to Harold Wade.

cooo
A Super-regenerative Amplifier.

Convention date (U.S.A4.): April 12th,

1926.

The standard super-regenerator circuit

is admittedly difficult to tune and main-
tamm in a  stable operative condition.
Another characteristic 1s that the ampli-
ficution obtained varies 1n proportion to
the difference between the local *‘ quench-
ing ™" frequency aud that of the incoming
signal. In practice short-wave signals in
the uneighbourhood of 100 metres are
amplified to a greater degree thau longer
waves.

According to the present invention a
frequency changer ¥ C is interposed be-
tween the aerinl and the super-regeneva-
tive circuit SR for the purpose of in-
creasing the frequency of the incoming
signals to a definite value, which corre-
sponds to that at which super-regenera-
tion takes place with maxhnum efficiency.
In operation the circuits of SR are set
permanentlv to this value, and the only
tuning control then nccessary is that of
the local osecillator T C, which is
adjusted to produce the predetermined
beat frequency with the incoming signals.
These are rectified by the valve D before
being applied to the super-regenerator.

Patent issued to Metropolitan Vickers
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Super-regenerative circuit with frequincy changer.
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“ The Wireless World” Supplies a Free Service of Technical Information.

The Service is subject to the rules of the Departinent, which are printed below ;

be strictly enforced, in

the interest of readers themselves.

these must

A selection of queries of general

interest is dealt with below, in some cases af greater length than would be possible in a letler.

Coil Values for Daventry,

I oom wsing « No. 150 coil in the aerial
cireuit of my {wo-valve set o qet
Doventry 5XN, and wish Lo insert in
the aerinl lead-in a 0.0001 wmfd. pxed
condenser  to improve selectivity.
Will this necessitate my changing the
vufue of the cod? Hs R

Yes. You will probably have to change
the coil to o No. 200, You must re-
member thut the aerial eapacity, which is
on an average about 0.0003 mfd.; is added
in parallel to the tuning cotl, and whea
you insert a scries 0.0001 mfd. condenser
you effectively decrease this capacity
helow 0.0001 mfd., and should, therefore,

compensate by adding extra mductance; |

this 1s done by using o larger coil.
0000

* Push-pull >’ with Ordinary
Components.

! wish to incorporate i the lust stoge of
my veceiver the push-pull amplifico-
tion, aund understand et | cun do
this by means of two ordinary truns-
Jormers. s this correct?

K. D.R. M.
It is possible to obtain the push-pull
effect by the use of ordinary components,
and you would reqnire two intervalve
transformers and two output transforme:s.

You would, however, get niore satisfactory

results uat less expense by investing in

proper push-pull transformers rather than
by purchasing four other traustformers for
this purpose.
ccoo
Transmitter Grid Leak.

It < The Wireless World” of Juwe 29th
lust there appenred a description of
o short-ware tranguiticer, und on page
819 the wire recommended jor the
arid leak is No. 44 D.S.C. Eureka.
The  List of Purts? on page 822
states that No. &7 Kurela will be re-
quired. Wil you plevse adreise me
which is the corrcet gauge of wire to
use . A. T. D.

The gauge of wire to use is No. 44

S.W.G., D.S.C. Eureka resistance wire.

Unfortunately, a slight error occurred in

the list of parts, where the gange was in-

correctly stated as No. 47.

RULES.

(1.) Only one question (which must deal
with a single specific point) can be answered.
Letlers must be concisely worded and headed
“ Information Departmen!.”

(2.) Queries must be wrilten on one side
of tne paper, and diagrams drawn on a
separale sheet. A self-addressed stamped
cnvelope miust be enclosed for postal reply.

(3.) Designs or circuit diagrams for com-
plele receivers cannol be given, under preseni-
day conditions justice canno! be done lo
queslions of this kind in the course of a letfer.

(4.) Practical wiring plans cannol be
supplied or considered.

(5.) Designs for components such as L.F.
chokes, power {ransformers, efc., “cannot be
supplied.

(6.) Queries arising from the construction
or operation of receivers must be confined to
constiuctional sets desciibed in ** The Wireless
World” or o standard manufacturers’
receivers.

Readers desiring informalion on matlers
beyond the scope of the Information Depart-
mient are invited to submil suggestions regard-
ing subjects to be trealed in future articles or
paragraphs.

Lighting Valve Filaments from
Primary Cells.

[ awish, if possible, to make wse of wet
pronary  batteries for lighting  the
filaments of my volves. The valves
used are the Mullard 0.075 ampere
Type, the set being a three-valve set.
Can you advise me if ordinary Le-
clunché cells wounld do? C. B.

The ordinary Leclanché cell used for
operaling elecivic bells, etc., which em-
ploys the usnal porous pot and zinc rod,
is not suitable. It is necessary to use the
special type of cell known as a ““sac”

Leclanché cell.  Such a cell employs a

special depclariser, and has a circular

zine completely surrounding the positive
element.

We advise you to write to the Wet

WWW._americanradiohistorv com

IL°L. Battery Co., 12, Biownlow Street,
Holborn, W.C., whom, we understand,
mitke special primary batteries fur L.7T.
supply as well as for H.T. supply.
©000
Erergising a Moving-cdil Loud-speaker
from A.C. Mains.

! awish to construct a wmorving-coil loud-
speuler and lo supply the wmeaynet
windings with encryy from wmy 1.0
mains in the wanner recommended in
your Seplember 28th issue. Can you
tell e if the device, of which full
constructional detiils are given on
paye 468 of your October bth issue,
will serce my purpose? H. S. D E.

Tt will be quite in order to use this
mstrumient for the purpose named, pro-
vided that the pot maguet windings on
your loud-speaker do not require a greater
cnrrent than 15 amperes. If they do ve-
quire a greater current than  this,
naturaliy a lavger type of instrument must
be used. In any case, an ordinary accu-
mulator should be floated across the out-
put terminals of the instrument.

couu

Is Reflex Worth While ?

[ huve a two-valve reflex receiver con-
structed Lo a deswyn which appewred
in July 101k issue of < The Wiveless
Waorld,” publistied in 1925, and I now
wish to increase the runye of this re-
ceiver by the oddition of an extra
volve.  Can you qprovide we with a
circuit dingrom showing the best posi-
tion for the extra valve? A. T.

We do not think that the addition of

an extra valve to your present receiver
is to be recommended. Reflex circuits
came into prowminence in the days when
valves required a high filament current,
and their populurity was due to the slight
economy possible with this arrangement.
Now that economical valves are obtain-
able at very reasonable prices the ad-
vantages of reflexing cease to exist, and,
in addition, big voltage amplification
valves with high impedauces enable
greater seunsitivity and selectivity to be
gained than could be possible with a re-
flex cireuit.
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IDENTIFYING STATIONS.
HE suggestion put forward in our editorial
under the above title in our issue of Novem-
ber joth has already attracted a large amount
of Interest, and in this issue we publish a
sclection from amongst the letters received
from our readers. It is quite apparent that
the problem of identifying stations is one
that has been troubling most listeners to distant pro-
grammes for a long while past, and we are glad to have
had this opportunity of bringing the matter again to the
fore, so that it can be discussed with a view to arriving at
some practical solution.

Amongst the letters received is one from Mr. A. A.
Schaschke, of Glasgow, whose name will probably be
familiar to a Jarge number of our readers, since he has
already done some pioncer work in the endeavour to bring
about the introduction of some system of identifying
signals. In the issue of March 17th, 1926, he contri-
buted a letter on the subject, and when in the issue of
October 27th of the same year we emphasised editori-
ally the growing need for some such system, considerable
correspondence followed, in which Mr. Schaschke took
a pronunent part, and forwarded to us for publication
correspondence which he had had with the Geneva Inter-
national Union.

Many suggestions for identifying signals might be put
forward.  Of course, the language difficulty is a serious
one, for even if, as some of our correspondents suggest,
we confined the identifying call to the bare announce-
ment of the name of the station, this, pronounced in a
foreign language, might be by no means easy to identify
because, to one unacquainted with the language, the
pronunciation of the name may bear no resemblance to
the name as written. Tt would seem, therefore, that the
ideal identifying signal would be one where difficulties
resulting from language differences and pronunciations
were not intreduced. It is probably on this account that
$0 many ‘stations have adopted identifying signals other

A 13

than the spoken word, such, for instance, as bells, chines,
strokes on a gong, tuning notes, etc. Now it would be
comparatively casy for every station to be allotted a
number, as in Mr. Schaschke’s original proposal, and a
list of stations with corresponding numbers could easily be
published in order of wavelength, as previously recom-
mended by ourselves, and this list could be available to
cveryone interested in distant reception. But if we fol-
lowed the suggestion of H. A. B. in this issue, that each
station should announce its number in some such form as
‘“ Radio Station No. 23,”” we shculd be back again with
the difficulty of language.

This suggestion of the allocation of numbers does, Low-
ever, seem to provide the basis en which to develop an
international system. Thus numbers from one to nine
could be broadeast as notes corresponding 10, say, middle
C of the piano, station No. 5 transmitting a series of five
notes on that frequency ; each series of notes correspond-
ing to the number being divided by a suitable pause.
When we get into the tens and wish to transmit, say,
station No. 22, we would transmit two notes correspond-
ing to middle C and two notes, say, an octave higher, and
tor station 124 we should have one note on middle C,
two an octave higher, and three an octave still higher,
and so on for any combination of figures.

This is the suggestion, slightly amplified, which was
originally put forward by Mr. -Schaschke and turned
down by the Union in a letter to him dated Octoher znd,
1926. The reason given for turning down the sugges-
tion was that ‘‘ it was felt confusion would follow
through persons not hearing the entire signals,’”” and that
‘“ the introduction of non-musical signals would be
against the artistic composition of a programme.”’ In
our opinion, these objections are extremely feeble, and in
view of the importance of the matter, and since no more
serious reasons for rejecting the scheme were put
forward by the Union, we think it is fully time that the
matter should be reconsidercd in a more sympathetic
spirit.
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By F. H. HAYNES.
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Points on the Design of Receiving Sets for Using the New Screened Valve.

ance as the panacea of H. 1. troubles. It promised

to provide a high degree of amplification without
regeneration. Many readers have shown a keen interest
in this type of valve, but have hesitated to buy and ex-
periment with the valve until there was more detailed
and reliable published information to go upon dealing
with its practical application. At the time the valve

f I WO months ago the screened valve made its appear-

appeared we were in possession of a particularly
good form of H.I. intervalve coupling, giving
a  high degree of amplification  with  perfect
stability, and a number of rcceivers employing

this form of coupling had attaincd considerable popu-
larity. Possessors of these sets imagined that a simple
modification by the substitution of a screened valve in theit
H.T. stages would still further enhance the operation of
their sets. Tests have, however, revealed that the gain is
small, while it was found that some of the early valves
were not of unilorm characteristic. A single stage of
screened H. 1. amplification, followed by a detector valve
and resistance and transformer-coupled L.I7. stages,
makes a very good set, yet the principal application of the
screened valve is the convenicnce of construction possible
in two H.I. stages, as compared with a two-stage neu-
tralised amplifier. Good selectivity can be obtained, an
essential where considerable H.I. amplification is in-
volved, while the overall magnification, when working in
a stable condition, is probably greater than that which can
be obtained by any other method. A multi-stage H.F.
amplifier is usually difficult to build, involving, as it does,
the fitting and wiring of components in screening boxes so
that the connecting points are inaccessible.  As far as
home construction is concerned, designs embodying com-
plete screening boxes are, as a rule, far too troublesome
to pursue, though the use of sectional screening boves
is the safest way of avoiding stray interstage COUplme

The features of this set are:
a wave range of 200 to 2,600 metres.
stages giving good reception with a poor acrial. (3) An
anode bend detector valve. (4) Resistance L.I. coupling
followed by a push-pull intervalve coupling and a push-
pull output transformer. (5) Provision of a battery
meter showing L.T. and H.T. volts and anode current.
(6) A single H.T. potential

(1) Two-dial tuning over
(2) Two H.T.

Screened Valve Circuits.

The circuit principle involves a loose-coupled aerial.
It is obvious, with such great amplitication, that the
aerial circuit must be sharply tuned to eliminate flatly
tuned transmitters. The aerial coil is a jo-turn winding
of No. 26 S.S.C. occupying a space of 2}in. on a six-
ribbed former having a mean diameter of 2%in. The
turns are wound very slightly spaced. Three layers of
empire cloth at the earth end of the coil support the aerial
winding, which may consist of between 4 and 11 turns
of similar wire put on so that the dircction of winding is
continuous. In order that the transformer may suit aennls

varying in dimensions, it is essential that the number of

aerial turns should be actually adjusted by test. A cut-
ting down of signal <tlcngth results as the number of
'mlml turns is reduced, but, obviously, 11 turns with a
large aerial  will rendel thc reception of any one
individual station impossible. This coil is mounted with
its axis pointing towards the screen, though at some
distance from it. It is tuned with a 0.0003- mfd variable
condenser.

As recommended by the manufacturers, the H.E. valve
is mounted through an apcrture in the screen, the grid
wire from the H. I transformer passm‘r stlalght to the
grid pin. To prevent interstage coupling occurring in the
filament circuit leads, the negative filament pin connects
by a short wire dircetly to the screen.  To avoid entirely

A I4
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Circuit of 2 H.F. screened valve receiver combined with a push-pull ‘output L.F. amplifier. The screened grid potential is controlled

by a variable resistance (R;). C,, 0.0005 mfd.; G5, Cj, 0.0003 mfd.; C,, C;,
Cigy 4 mfd.; C;,, 0.005 mfd.; Cy5, 1| mfd. L,, plug-in single layer solenoid coil.

Cgy, C7, 1 mid.; Cg, 0.0003 mid.; Gy, 0.1 mfd. mica;
Ly, L, and L,, Ly, plug-in binocular ceil. R, variable

resistance 25,000 ohms; R, 100,000 ohms; R;, 25,000 ohms; R,, 6 ohms; R; Rg, Rg, Ro, ilament resistances to suit valves used;
R;, 0.5 megochins.

the possibility of radio frequency currents being induced
into the filament circuit, the lead to the positive filament
pin should follow down closely to the negative lead and
be bound in against the screen. As this is not conveni-
ently possible if the meter is fitted  the provision of a
shunt 1-mfd. condenser immediately beneath the filament
pins and connected up by a thin twisted insulated pair of
leads may be found desirable. Two additional tags
should be inserted under the terminals of the valve holder
for this purpose, so as to separate the shunt condenser
circuit from the rest of the wiring. In this connection

it may be mentioned that in regard to the second screened

Details of the detector stage and L.F, amplifier can be seen in *

this illustration.

A TS

valve it is only necessary to run the: positive filament lead
close down near the screen.

In the anode circuit ot the valve and within the screen
is a two section coil of the bLinocular type having a mini-
mum of stray field and pick-up. Valve damping in a
screened valve stage increases as the anode voltage is re-
duced, owing to a falling off in the valve impedance, and
it will be scen that the coil 1s centre-tapped so limiting
this damping effect. The centre point of the two series-
connected sections is thus at earth potential, so halving
the voltage above carth of the ends of the coil. As the
tuning condenser also bridges the ends of the coil, this
method of connection greatly reduces the electrostatic field.
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Were one end of the pair of coils to be earth-connected in-
stead of the centre, the potential rise above earth of one set
of the condenser plates and one end of the coil would be
doubled. Coils of this type are reasonably efficient,
though inferior to a good single layer solencid. They
have an H.T. resistance at 4oo metres of something like
16 ohms. . Although the tuned circuit is excited by includ-
ing only half of its turns in the anode of V|, a voltage
step-up is not aimed at, and

Wireless
Waorld

DECEMBER ryih, 1927,

So that the receiver can be operated from a single H.T.
potential, the voltage of the screening electrode is obtained
Ly dropping volts through a resistance. Being continu-
ously variable, a critical control of the screen potential is
providerl in conjunction with the tuning of the set, an
exeeedingly useful feature, as the circuit can be brought
right up close to oscillating condition, giving maximum
amplification. 1t might be thought that a variable high
resistance, used in this way, would be noisy in operation,

but this is not so, though

it will be seen that the H. F.
potential set up only across
half the tuned circuit is
passed on to the grid of the
second H. ¥ valve (V,). Bi-
nocular coils possess only a
small stray magnetic field,

care 1s necessary to select a
reliable resistance, for, being
in continuous operation, it
may soon become worn out,
and the rubbing contact type
is not to be recommended.
Shunt reservoir condensers

and this method of connection

are connected by the shortest

appreciably limits the stray

possible leads between the

electric field.  In addition,
the use of a coupling con-
denser and the grid potential
controlling leak resistance is avoided. The latter would,
of eourse, be a shunt across the tuned circuit, though its
relative resistance is high. There is the danger, also, of
the leak resistance and its Jeads picking up a stray H.1"
voltage, necessitating the use of a special shunt con-
denser.

Tor "he broadcast band these coils consist of gz + g2
turns of No. 28 S.S.C. wire in a total winding space of
4. and 1din. in diameter.

Constructional deteils for linking together the tuning condensers.

scteen and the screen pin of
the valve.

_ An exactly similar stage
of intervalve coupling is provided between V, and the de-
tector valve (V,). Contrary to suggested practice, the
apparatus, to simplify construction, is not provided with
a screening Lox.  The detector stage is on the corner of
the baselioard, remote from other apparatus, yet it might
be mentioned that should the reader decide to introduce
a high-frequency choke in the anode circuit of the detector
valve to preveut the passage ot H.F. through the L.1I".
amplifier, then a screen becomes necessary up to the point
of the grid input lead to V,.

Reference might be made
here to the effect of H.I.
heing passed on through the
L.IF. amplifier. Should this
orcur, a heterodyning effect
will not necessarily result,
but the quality of speech re-
ception will be very much
impaired.  What happens is
that H.T". reaches the loud-
speaker leads, to which there
is no serious objection except
that the connections to the
loud-speaker, acting as a
small radiating aerial,
readily pass energy back into
the aerial circuit, being sub-
sequently amplified many
thousands of times. This
cffect, therefore, becomes
very important in the case of
a  high-efficiency H.F.
amplifier. It is best pre-
vented hy earth-connecting a
centre tapping on the second-
ary of the output trans-
former, although it can
equally well be effected by
shunting a condenser across
the secondary terminals and

Dimeniional drawing (or making the screen.

carthing one side by a short
A 16
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direct lead to the screen.
This precaution need nct be
taken until after the set is
tested. Here, again, the
ideal would be to enclose the
detector valve, together with
the L.F. amplifier, com-
pletely in the screening box
but this would not eliminatc
the passing round of H.I.
to the aerial that may have
passed through the L.T.
amplifier, and the shunt con-
denser precaution might still
be necessary. With th
capacity of o.005 mifd. this
shunt condenser will not
materially affect the speech
characteristics of a 1 to 1 or
step-down  output  trans-
former. It may be found
useful, also, to insert earth
ing tags under the case bolts
of the L.T. transformers.
Reverting to the H.T.
tuning equipment, the two
H.F. amplifiers are simul-
taneously tuned from one
control.  Although there are
several  two-section  con-
densers on the market, none
of them was suitable for use with the screened stages.
Complete separation and spacing is required between them
with this particular circuit arrangement, and some simple
form of construction had therefore to be adopted. Two
special condensers were obrained, with the spindle ends
projecting from both, instead of one side only. With the
aid of the projecting spindle a piece of drilled ebonite rod
readily serves as a driving link. A base of hard wood is

779
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The method of linking together the two tuning condensers is clearly shown, together with

constructional details of the screen.

accurately made up to the dimensions given, as well as two
rectangular ebonite end pieces with exactly similar drill-
ing. These are sccurely screwed to the ends of the base
piece, but are not reinforced with brackets, so that the
alignment is controlled solely by the spindles. Deep
scratch marks parallel to the axis are made with a file on
the projecting spindle end of the front condenser, so that
when the drilled ebonite tube is forced on to the spindle
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Drilling details of the front panel.
should be drilled in ptece of the taree marked B.

When only fillament resistance and screened voltage control are fitted the two holes shown dotted
Sizes of holes: A,

1,2in.; B,3;8in,; C, 5/32in.; D, 1/8in.; E, 1/8in., and

countersunk for 4BA screws.
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Plan view showing the layout of the components on the baseboard. The paris are id:ntlded by relerence to the circuit diagram.

there will be no chance of slip. A grub-screw locks the
spindle of the rear condenser to the ebonite, so as to pro-
vide adjustment. The condenser spindles, unfortunately,
are a little under 1in. so that standard ebonite tube cannot
be used for this purpose, but pieces accurately cut to

length can be supplied with the condensers, the front one
carrying a short piece of brass rod for attaching the dial.
As there is no one-hole centre fixing nut on the front of
the panel, only a few types of geared dials can be attached.
While setting up the condensers, tags should be attached

DD W

LIST OF PARTS.
Logarithmic condenser, 0.0005 mfd. (Ormond). 1 Wire wound anode resistance, 100,000 ohms, and holder
Logarithinic condenser, 0.0003 mfd., with projecting end spindle (Dubilier).

(Ormond).

Pieces of & drilled ebonite for driving condensers.

Vernier dials {type S.M. Ormond).

Variable resistance, 25,000 ohms (Centralab Rothermel Radio
Corporation, or Variostat, Claude Lyons, Lid., 76, Old Hall
Street, Liverpool).

Paxolin or Pertinax panel, 26in. X 8in. x 3/16in.. and terminal
strips (Wright & Weare, 740, High Road, Tottenham, London,
N.17. Geo. L. Scott & Co., Ltd., 69, Fleet Streef, London,
E.C.4).

Mahogany or oak baseboard, 26in. x I4%in. x }in., and 2 ballens,
2in. x %in.

Aluminium for screen, 20in. x 7%in., or finished screen (Wilkins
& Wright, Kenyon Streel, Birmingham).

1 Pair brackets.

“T" cells, 1} volts (Siemens).
15-Volt G.B. battery (Siemens).

Push pull transformer, 1.1 or 25 : 1 (0.P.3.c., Ferranti).
Radio meler, 100 mA 10 volts and 250 volts (type No. 24
R 3.F.a. Ferranti).

2
1
1 Push pull transformer, 3.5 : 1 (A.F.5.c., Ferranti).
1
1

2 Peerless resistors, 6v., 0.25 amps. (Bedford Electric & Radio

Co., 3-22, Campbell Road, Bedford).

2 Peerless resistors, 6v., 0.7 amps. (Bedford Electric & Radio

Co.

Rheostal, G oluns, with knob to malch variable high resistance
(Rothermel ; Claude Lyons).

No. 20 Tinned copper wire.

~

2 Colvern screened valve holders (Collinson’s Precision Screw No. 22 Tinned copper wire.

Co., Ltd.). 2 Colvern bases and “binocular "' coils, broadcas! wavelengths
4 Valve holders (Simmonds Bros., Smethwick). (Collinson’s Precision Screw Co.).
1 Utility * on-and-off "' switch (Wilkins & Wright). 2 Colvern bases and * binocular’ coils, long wavelengths
1 Dumetohm grid leak, 2 megolhm., and holder (Dubilier). (Collinson’s Precision Screw Co.).
1 Fixed condenser, ¢.0003 mfd. (No. 620, Dubilier). 1 Colvern base and aerial coil, broadcast wavelengths (Collinson’s).
1 Fixed condenser, 0.1 mfd., muwa (T.C.C.). 1 Cotvern base and aerial coil, long wavelengths (Collinson’s).
4 Fixed condensers, 1 mfd., (Steriing Mansbridge Marconiphone). | 6 Ebonite shrouded terminals (Belling & Lee).
1 Fixed condenser, 4 mfds., (Sterling Mansbridge Marconiphone). i & Wander plugs (Lisenin Wireless).
1 G-spring jack. optional (No. P.70, Igranic). | Sistoflex.

WwWWwWwW americanradiohistorv com


www.americanradiohistory.com

DECEMNBEK 140, 1927.

The Wireless World Screened Valve Five.—

so as to facilitate wiring at the points shown in the prac-
tical wiring diagram. ‘here tags are inserted under a
stiffening bar of the condenser the length must be cau-
tiously reduced by an amount equal to the thickness of the
tag. In order that the condensers may tune together it
is necessary that they should be of the logarithmic type.
1t is obvious, however, that single dial control, although
desirable, cannot be obtained merely by linking the aerial
tuning condenser to the common shaft. Owing to aerial
capacity, its tuning scale will differ from that of the inter-
valve couplings.

As this form of receiver is so entirely new to the majority
of readers, construction should be undertaken by easy
stages, and although ‘the meter is a desirable component
it need not be fitted at the onset. As far as possible the
leads to the meter should be bunched and bound together
with cotton, and passed down through a single hole in the
bascboard.

Appearance is improved by constructing the panel from
Paxolin or Pertinax, pelished and light brown in colour,
which looks well, is stiff even in thin sheet, and the surface
does not deteriorate. The panel should be purchased
exact to size, as owing to the toughness of the material
filing is a laborious job. A hole for the meter is made by
drilling small holes arcund a circle, linking them up with

Wireless
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a fine saw blade or fretsaw, and filing. The manufac
turers of the meter, however, would do well to supply a
suitable form of cutter to assist the amateur in mounting
the flush pattern instrument.

Unless the L.I°. amplifier is required for use with a
gramophone pick-up, the volume control R,, the third
knob on the left, need not be provided; the screened grid
potential resistance serving as an excellent control of
volume. The filament rheostat is desirable, and the two
knobs can be fitted in the alternative position shown on
the panel drilling diagram.

In connection with the use of a gramophone pick-up a
break jack is shown on the baseboard which may be
wired into the circuit of the input to the first L. F. valve.?
A simpler process, however, which avoids complicating
the wiring, consists of removing the tuning coil L,, L,,
plugging in one side of the pick-up lead by means of an
old valve pin into the socket which connects to the grid
of the detector valve, while the other lead from the pick-
up is connected by means of a tag to the junction between
the two grid cells, so as to reduce the grid bias to only
1} volts.

1 See circuit on p. 352, Wireless World, September 21st, 1927
(To be concluded.)

CONDENSERS ON

N the circuit diagram which, despite its faults, is prob-
ably the most widely used circuit of all, the question
arises as to whether C, and C,, shunting the trans-

former primaries, are necessary, and if so, what should be
the value of their capacities.

The condenser C, is required to allow the radio-tre-
quency currents necessary to supply reaction to flow freely
round the plate circuit of V,, while at the same time it
must block effectively the low-frequency currents of the
highest. speech frequency and force them to pass round
the transformer windings. Necessarily, these requirements
lead to a compromise ; C, must not be too small to fulfil
its high-frequency function, nor large enough to fail in its
duty to currents of low frequency. The capacity of
0.002 mfd. commonly recommended for C, (a legacy

TRANSFORMER PRIMARIES.

from long-wave working) is unnecessarily high for the
broadcast waveband, and o.0002 to 0.0005 mfd. is a more
suitable value.

Since there are (or should be) no Ligh-frequency currents
in the plate circuit of V,, the condenser C, is not in any
way essential to the satisfactory working of the receiver.

‘There are occasions, however, on which it is better to
retain C, and to increase C, above the figure just quoted.
1f, through poor design of*the transformers or loud-
speaker, low notes are missing {rom the music reproduced,
so that the resulting quality is sharp and ‘¢ tinny,”” C, and
C, should be increased in value until they shunt away the
unpleasant excess of high notes. The' reproduction,
though including only the middle part of the musical scale,
may thus be made reasonably inoffensive.

In other circuits, such as

the Reinartz and its modifica-

E }\\/1 / l Yz

b {1

l" | L g Yoy,
" - c, SI8 C,

bl tions, where an entirely sepa-

rate path is provided for the
LODEZERRER high-frequency currents in
j- the plate circuit of the first

(= valve, the condenser C,, un-

y Ey) less required as suggested
l - above for tone-control, may
i be omitted altogether. Nor
should it be overlooked, in
consicdlering this condenser,

i}

o

that certain makes of trans-
former have a condenser, of
the correct size for tonc con-
trol, incorporated in them by
the manufacturers.

G.B

Typical circuit showing by-pass. condensers across transformer primaries.

A. L. M. S
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BACK COUPLING IN L.F. AMPLIFIERS.

The Effects of Anode Supply Impedance on the Performance of Amplifiers.

By M. G. SCROGGIE, B.Sc.

HE problem in broadcast reception which has per-
haps received more attention than any other during
the last two or three years has been the ¢ levelling

out ”’ of the frequency characteristic, giving what is
termed straight line amplification; in other words. the
design of receiving apparatus which responds to a sub-
stantialiy equal extent to modulation frequencies over a
band of ahout jo-1o,000 cycles per second. A receiving
system can be roughly divided into three sections: the
H.F. amplifying and tuning circuits, the I..T". amplifier,
and the sound-reproducer.  There has bLeen some discus-
sion at times as to whether the radio engineer should aim
at perfection for cach of these component parts sepa-
rately, thus enabling any loud-speaker, say, to be con-
nected to any receiver (assuming an appropriate mode of
connection) equally well as regards fidelity of result, or
whether the problem should be simplified by designing
one part to compensate tor the defects of another, which
obviously necessitates that the whole receiving gear be
considered as a unit.

Whichever point of view is taken, the subject now
dealt with is of considerable importance, and will be
found, in examples which are

’

in L. amplitiers, and it ulso modifies the frequency
curve to a greater or less extent. A mathematical discus-
sion of the most usual combinations of valves will be
found 1n a paper by J. 5. Anderson,! which is well worth
studying.  Unfortunately it is usually out of the question
to submit practical cases to rigid calculation, owing to the
difficulty in knowing all the impedances in the circuits at
every frequency, but we can derive useful qualitative in-
formation. Treating it at first very simply, assuming no
phase shifts other than 180° (a total reversal), consider
a resistance-coupled amplifier, the essential parts of which
appear in Fig. 1. Suppose G, to receive a signal which
makes its potential positive (relative to normal). ‘Then
the anode of the same valve, and consequently the grid of
the second valve, become negative, and so on, as indicated
by the + and — signs. It is emphasised that thesc are
signal potentials only, and have nothing to «lo with the
steady potentials due to anode battery, grid bias, ete.
T'he Targest current change presumably takes place in the
last anode circuit, and if R is the resistance of the battery
or other supply, common to all anode circuits, then all
the preceding anodes will have an additional positive
potential forced on them, de-

usual in actual practice, to

sending on the magnitude of
I o o

have an influence far exceed-
ing many features which
have received attention in
L.F. amplifier design.

R.  Thus the signal poten-
tial on the second grid will
he opposed, that on the third
grid will be partly opposed,

From the very first days -
of multi-stage audio ampli-
fiers, trouble has been experi
enced with instability, which
1s invariably due to some
form of ¢ feed-back ”’ or

and partly strengthened by
the amplified feed-hack poten-
tial on the second grid, and
soon. Of these two spurious
effects the latter is the larger
owing to the step-up in the

stray coupling, and the

second valve. By similar

greater the amplification the
greater the danger of howl-
ing. The causes within the
amplifier itself are now generally appreciated, but re-
cently the common use of various sources of anode supply
other than batteries has led to a renewal of the trouble
in a number of cases, and it is proposed to indicate the
causes and prevention of such. But it is also important
to note that it is not sufficient merely to make the ampli-
fier stable, and that amplifiers which themselves conform
admirably to the requirements for faithful reproduction
of music, etc., can be, and frequently are, used in a
manner which gives them a frequency response character-
istic which would appal the designer.

It is practically universal practice to feed the anode
current to two or more valves of an amplifier from a
common supply, and it is seldom that the impedance of
this supply can be neglected, more especially if it takes
the form of old or smail dry cells or a battery substitute.
"This impedance is the most common cause of oscillation

Fig. 1.—Schematic diagram illustrating the principle of back
coupling due to battery resistance.

reasoning it will be evident
that it is the relation be-
tween the last anode and the
first grid affected Ly the anode supply (in this case
No. 2) that determines the resultant effect on the common
impedance, as the greatest magnification takes place be-
tween these points. In the case shown the effect of R is
to weaken the signal, as the last anode is in phase with
the earliest grid, the second, connected to the anode
supply. Stating it generally, in an amplifier in which
eacl grid is in phase with the preceding anode, and oppo-
sife in phase to the succeeding anode, the effcct of a
commoi anode supply resistance is to weaken the signal
with an odd number of stages, and to sirengthen it (and
possibly cause oscillation) with an even number of siages

Note that the number of stages is considercd to be
the numler of intervalve couplings. An important case
arises when one or more H.F. stages are used prior to

Y Drec. 1.R.F.. March, 1927, p. 195.
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Back Coupling in L.F. Amplifiers.—

G,, which may be taken to he the detector grid.  1f H.F.
couplings are used which transfer audio frequencies to a
negligible extent, then they may be neglected in counting
the number of stages, but not otherwise. For example,
if a single H.F. valve is used coupled to G, by *‘ tuned
anode ”’ or some method by which the anode supply is
connected direct to G,, even though it is only through
the usual grid condenser of 0.0003 mfd. or so, then the
amplifier in Fig. 1 Lecomes an even stage combination.
With modern valves the am-
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coupling. The resultant will not generally be the arith-
metic sum or difference of the two, as it is unlikely that
the two effects would be exactly in phase. The former
condition, referred to as ‘‘ normal,”’ is obtained if the
two windings are of the same rotatign, and similar ends
go to grid and anode, while the other condition will be
referred to as ‘‘ reversed.”’

While the foregoing treatment is limited in application,
it is considered that the conditions requiring vector work
involve the knowledge of so many quantities that are un-

plification of one stage will
usually ensure that the loss
of feed-back potential in an
inefficient coupling, as in the
small grid condenser re-
ferred to, will be more than
made up in the valve itself.

o+
150V

This is the requirement tor
the distinction of ranking as

a stage for the purposes of o

this argument. A L.F. am-
pliier may Dbe perfectly f fl{

B

stable when used alone and \
yet oscillate furlously 1f an AUDIO
initial H.F, stage is added. SOURCE

G
VOLTMETER

SLIDE-BACK
VOLTMETER

- 4
20 VO——

When a H.IF. transformer
is used, so that the detector
grid is connected through
a low-impedance tuning coil to the lilament side, then the
H.F¥. stage need not be taken into consideration.

A resistance-coupled amplifier has been dealt with, as
it is nearly true to assume simple phase changes, but the
same results are usual with choke-coupled amplifiers of
one or two stages, wlich tend to Le stable and unstable
respectively.  With more than two stages the results are
somewhat uncertain if estimated from the foregoing rule,
as vector analysis is neces-
sary to cope with the phase
variations, and in general it
is not possible to predict
what will happen unless one
knows all about all the im-
pedances, involving immense
labour.  To a still less ex-
tent the principle applies to
transformer-coupled  ampli-
fiers. These allow one the
possibility of making = the
grid opposite in phase to the
preceding anode by revers-
ing one winding. When this
is the case, the problem is further complicated by the
interwinding -capacity which acts so as to reduce the
amplification.

Why this is so will be seen on referring to Tig. 2,
where batteries are omitted, as only alternating potentials
are being considered. Suppose the transformer windings
to have zero magnetic coupling. 'Then, if C is the
capacity between windings, the combination will act as a
choke coupling, with the grid approximately in phase with
the anode. If now the windings are magnetically
coupled, they can cither assist or oppose the capacity

A 21

Fig. 2.—Capacity between

windings in a L.F. irans-

former modifles the phase

difference hetween grid and
anode.

Fig. 3.—Layout of apparatus for obtaining amplifier characteristics.

certain that it is preferable to resort to actual trial.

In order to obtain numerical data on effects which had
been observed qualitatively by ear, a series of amplifier
measurements has been carried out with the more usual
circuits, and the resulting curves are more cloquent than
verbal description.

Arrangement of Apparatus.

A word as to the method of measurement. T'he general
scheme is shown in Fig. 3, which is a modificatibn of that
previously described.® The same amplifier was used
throughout except for the couplings. The first two valves
had a magnification factor of about 20 and slope resist-
ance of 35,000 ohms, the corresponding figures for the
last valve were 2.7 and 2,600. Sufficient bias was applied
to each grid to avoid griil current. The anode resistors
were 50,000 ohms, grid leaks 1 megohm, and coupling
condensers, unless otherwise stated, o.or mfd. mica,
giving a 95 per cent. pass per stage at so cycles. The
loud-speaker was a ““ Kone,”” and was used to provide an
appropriate load for the last valve. The input voltage
was obtained from a source of A.C. of variable frequency
and pure wave-form? controlled by potentionieters ; a simple
grid type valve voltmeter was arranged so that the alter.
nating potential across AB could be kept constant at 1.¢
volts, and a known fraction was applied to the first
grid.  The output to the last valve was measured by @
special type of slide-back voltmeter (see I'ig. 4 and Ap
pendix), which has proved unusually convenient an¢
accurate, and can easily be adapted to any range. Ampli
lication is defined as the ratio of the A.C. voltag

Tip I&.ATurner, “The Performance of Amplifiers,” Experi
mental Wireless, Feh., 1927, p. 97
3 Rxperimental Wireless, July, 1927, p. 424,
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Back Coupling in L.F. Amplifiers.—

gencrated in the last valve to that applied to the first,
so in this case is 2.7 times the ratio of the measured
voltages.

Three types of anode supply have been used : (1) an
accumulator battery of 150 volts with a total resistance
(including leads, fuses, etc.) of about go chms; (2) the
same with an added non-reactive resistance as specified ;
(3) an A.C. battery eliminator with a generous filter, in-
cluding 8 mfd. across the output terminals, in addition
to other capacities not dircctly across the output.

Some Typical Curves.

Fig. 5 shows frequency curves with two resistance
couplings.  About 500 ohms in the battery provoked os-
cillation, and the readings were taken with 400. Though
this may appear somewhat large, it is, nevertheless, a
figure frequently excceded in actual practice. Even the
curve with battery alone shows signs of the small un-
avoidable resistance. With the A.C. mains unit, on the
other hand, it was impossible, to work the amplifier. In
these circumstances stability was obtained by a device
which had previously been found successful. The common

a 025 mifd 0-25 mfd

- 3 -4
2 amMa3 w L

4 :p w
E- ] - e

o- g = 2
2 25

) )

g
o o o+ -J) - i

.BIAS VOLTS VOLTMETER eV

Fig. 4.—Connections of slide-back voltmeter.

impedance being greatest at low frequencies, the tendency
to oscillate is at the lowest frequency that can be passedd
by the amplifier; if very large coupling condensers are
used, the oscillations are in the nature of slow pulscs at
perhaps one per second. If the first grid condenser is
reduced to a small capacity, the possible frequencies of
oscillation are cut off to some extent. The second grid
condenser should be kept large, as the feed-back to it is
in a stabilising direction. In obtaining the curve a o.001
mfd. grid condenser was used for the first coupling. Onc
need not be afraid of losing the low notes thereby, as the
A.C. unit supplies them, and in this instance is seen to
emphasise them to a remarkable extent. Better results
would probably le obtained with a smaller condenser
still.

Passing on to Fig. 6 we see the somewhat alarming
results obtained with a resistance-coupled stage followed
by a transformer. As little as 6o ohms in the battery
sufficed for instability, and the effect of 40 ohms is indi-
cated. The enormous hump at 200 cycles is the frequency
at which it is trying to oscillate. With the eliminator it

DECEMBIL K 1400, 1927,
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Fig. 5.—Frequency characteristics of a two-stage resistance~
coupled ampiifier.

was necessary to reduce the grid condenser to o.00005
mfd. in order to obtain a curve. The tendency is still to
emphasise 200 cycles, and the lowest notes, not being
boosted up by feed-back, are cut off entirely by the
inadequate condenser.

Fig. 7 shows the effect of a reversal of transformer
winding (the secondary). The curve with battery resist-
ance was taken with 400 ohms, and indicates poor ampli-
fication with a tendency*to shrillness, which latter would
probably be counteracted by the by-pass condenser which
is usual in a complcte receiver. The mains unit curve
shows a pronounced resonance just below 2,000 cycles.
‘This is interesting, as it is the (irst example we have come
across which is an exception to the general rule which
was laid down for simple amplifiers, and which was stated
to apply to a less extent where reactive couplings were
present, owing to complicated phase shifts. Here we have
an amplifier which, from a scalar point of view, should
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Fig. 6.—Resistance-coupled stage followed by transformer—
coupled stage.
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Back Coupling in L.F. Amplifiers.—

be damped by a common impedance, but at this particular
frequency the curve rises above that corresponding to no
common impedance, showing that there is a total phasc

shift into another quadrant than one would normally .

expect, with consequent regeneration.

This would naturally lead one to expect, even without
working it out in detail, that an amplifier with two trans-
former couplings would be still more likely to depart
from the scalar theory. And this is so, for when tried it
was found to be impossible to run off the A.C. unit at

3000 T
& 2000 ™
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Fig. 7.—Two-stage amplifier as in Fig. 6, but with transformer
secondary winding reversed. .

all with any of the four possible phase combinations
obtainable by transformer connections. In other words,
there was always some frequency at which the total phase
shift was more than go® with the ‘‘ stable "’ connections.
Actually this is a necessary but not sufficient condition
for oscillation.

The two curves shown in Fig. 8 are with both trans-
formers normally cornected, and with 1oo ohms as a
battery resistance, as instability resulted with 4o0. The
magnification with such an amplifier is higher than one
can expect to handle without special precautions.

Practical Application of Results.

And now for conclusions. It will be quite evident that
the best policy is to usc a low resistance supply, and limit
the total amplification to about 1,500. Where these con-
ditions are not possible, the best arrangement must be
judged from a consideration of the particular require-
ments. Possibly a curve can be chosen to fit in with the
deficiencies of the loud-speaker (they all have deficien-
cies!). Almost any amount of peaking below 100 cycles
can be tolerated, unless the recciver is also excessively
selective. Tt is assumed that overloading does not take
place.

It should Le remembered that a push-pull type of am-
plifier entirely avoids the difficulty because the signal
current does not traverse the anode battery at all. Such
an arrangement is, therefore, almost essential in certain
classes of work where a common supply must be used
without interaction of circuits. It is the last valve of an
amplifier that causes most of the trouble, due to the rela-
tively large current changes in it; and if, instead, two

A 25
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valves are used with push-pull input and output trans-
formers, not only will the output be doubled but jm-
proved results will be obtained where for any reason
a low-impedance supply is not used.

It is most necessary that consideration should be given
to the proper interpretation of these curves, in order to
appreciate the corresponding aural impressions. Firstly,
it should be ohserved that a linear scale of abscissz has
been used, partly because it is familiar (except to tele-
phone engineers) and partly because it shows up the
various effects prominently ; but the car is decidedly in-
sensitive to amplitude, and its response is more appro-
priately depicted by a logarithmic scale. An irregularity
in pitch is intolerable, as may be demonstrated by moving
the speed control of a gramophone during the playing
of a record, but fortunately there is much lower sensitivity
to irregularity of amplitude. It should be remembered
that listencrs in different parts of the same room receive
sounds whose intensitv varies in a totally different manner
with frequency owing to various effects such as reflection.
Further, when a complicate] mixture of frequencies is
being transmitted, such as that from a large orchestra,
the effect of-a given rise or hollow in the amplification
curve is of greatly different importance according to the
part of the frequency spectrum where it occurs. Thus
a reduction to onc-tenth strength of frequencies in the
neighbourhood of 1,000 per second would produce a much
larger apparent diminution of volume than a similar re-
Juction at much lower or higher frequencies.

Looking at Fig. 5, it is a matter of actual fact that
cven a trained listener would have some difficulty in
deciding, by ear alone, which condition was the best.
With many loud-speakers the rising curves would un-
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Fig. 8.—~Two stages of transformer coupled amplification with
normal connections.

doubtedly produce a more level effect at the ear than

the nearly straight one. ‘The total suppression of fre-

quencies, as in IFig. 6 (lowest curve), is a condition more

strenuously to be avoided than variations even of 2 or 2

to 1, as in Fig. 5.

The general results of these measurements indicate that
the characteristics of individual coupling components are
not a criterion of the performance of an amplifier, either
as regards quality or magnification, and the design must
Le given greater consideration as a whole than has been
usual in the past.

www.americanradiohistorv.com
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Back Coupling in L.F. Amplifiers.—
APPENDIX,

The slide-hack voltmeter, the circuit diagram of which
appears in Fig. 4, is based on information given in a
paper by W. B, Medlam and U. A. Oschwald.* Of the
numerous types this one has proved to be very generally
useful, as it is unaffected by D.C. up to hundlreds of
volts, the calibration is almost unaffected by change of
valve, it is impossible to damage the microammeter as the
emission is adjusted to about the full-scale reading of
the instrument, the Dbattery voltages need not be exact,
though for accurate work a small constant correction can
be applied for deviations from the standard 6 volts, the
load is small as there is no grid current, and the range is

Wireless
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limited only by the potentiometer dissipation, while above
about 5 volts peak input the scale is linear. A balancing
battery is connected, of a voltage over the greatest peak
voltage to be measured, and by means of the coarse and
fine adjustments the microammeter can be very rapidly
set to a small fixed value (r microampere has been
chosen). A Cambridge Unipivot is used as one happens
to be available, but a less accurate instrument will obvi-
ously serve the purpose, as no readings are taken from
it. The peak volts are then read off the D.C. voltmeter
less a small fixed quantity. A curve is used for the low
input voltages. The valve is of a nominal two-volt type,
run at a very low filament temperature in order to limit
the emission to a few microamperes. The grid condensers
are paper ones picked for very high insulation (over 10,000
megohms eacl), and the frequency error is less than } per

4 “ The Thermionic Voltmeler,”™ Kaperimental T ireless, Oct.

aud Nov., 1926.

Reception in India.

A corvespondent recently returned from
India tells us that during last July,
August and September, PCJJ, Eind-
hoven, was received in Waziristan on two
valves at loud-speaker strength.  Ou o
few occasions, hLe states, the results were
really excellent, notably when 2LO was
re-broadeast and the announcer’s voice
was clearly heard. Equally good resnlts
were also obtained on a short-wave set
at Ruazmal. These were somewhat nu-
expected, as the station is swrrounded by
mountaius and every building roofed with
corrugated iron.  Also, during these
months the Army wireless stations are
interrupted nearly every day by heavy
thunderstorms, and any attempt to listen
on wavelengths of 200 to 500 metres is
rendered almost impossible, owing to
atmospherics.

0000
Short-wave Transmissions from
and Holland.

Several readers have reported hearing
the short-wave transmissions from Lan-
genberg on 43.9 metres, usually on Sun-
days about miidday. Oue correspondent
gives the strength of the received signals
as R6 on two valves. We understand
that this experimental transmission is
being conducted b the Deutscher Fuuk-
verband of Berlin.

PCLL, at Xootwijk, is also trans-
mitting on 18 wetres, on Monday,
Wednesday, and PFriduy afternoons ut
between 13.00 and 16.00 G.M.T., strength
about R5 on two valves. This station is
in communication with Bandoeng, Java,
and, we understand, sometimes relays
music and other items received from the
Dutch Eust Indies.

cCo000

Germany

Notice of Tests.

Mr. J. Croysdule (5US). “-Eastholme,”
Margerison Roud, Ben Rliydding, York-
slire, asks us to state that he is {rans-
mitting on 44.5 metres every Sunday from
1C.30 to 13.00 G.M.T. at each half-hour,
and also at 14.00, 18.00 and 18.30 G.N.T".
on Sundays. and at 18.00, 18.15 and 23.00
G.M.T. on Mondays, Wednesdays, and
Saturdays, up to the end of the venr.
Repoits will be much appreciated ~and
duly acknowledged.

cent. above 1o cycles.

TRANSMITTERS’ NOTES
: AND QUERIES. :

Mr. T. G. Ingleton (6FI), 48, Girus-
mere Road, Muswell Hill, N.10, is also
transmitting on the 45-metre waveband
and will welcome reports from short
distances,

) D O

The  Experimental Radio  Society
(2BDP), Haute Croix, St. Johns, Jersey,
C.I., is standing by on Sundays hetween
10 a.m. and 2 p.m., or at cther times hy
arrangement, to report on amateur trans-
mitting tests on 45 and 30 metues.

0000
Calibration Signals.

The Q.R.P.  Transmitters Sociely,
whose headquarters are at 178, Evering
Road, Clapton, E.5, will send out calibra-
tion waves for the benefit of amateurs
working on 44 to 46 metres. These waves
will be accurate within 0.1 per cent. {i.c.,
about 0.05 metre).

Transmissions  will be as follows :
“QRP de 5YK. Here QRP T. 8. cali-
bration service QRH —— metres,”” fol-
lowed by a half-minute dash and AR.
They will be sent at 10.00, 10.05, 10.10,
10.15 and 10.20 3. M.T. on Suuday, De-
cember 18th, and on January Ist and
8th. The wavelength will be in steps be-
ginning at about 46 metres, the exact
length being announced at the time. and
finjshing at about 44 meires. Postcards
from amateurs using these calibration
signals will be welcomed and will en-
able the Society (o decide whether a con-
tinuation of this service is desirable.
Communications should be addriessed to
the hon. sec, Mr. C. D. Abbott, 120,
Cavendish Road, S.W.12.

0000
Low Power Transmissions,

Mr. W. F. Floyd (5W¥F), 88, Ilbert
Street, London, W.10, has been carrying
out low-power tests on the 150-200 nietre

waveband and will welcome reporis from
listeners who have heard his signals.

With an input of 0.7 watts (9mA. at SO
volts), he has had reports from Mun-
chester and Yorkshire, the wavelength
being 163 metres, and with an input of
0.95 watts (12mA. at 80 velts), he has
worked with Belfast cn 45 metres and the
signal strength was reported R5. He
tells us that the valves he was then using
were Cossor 210 II.T. and 220 P., wired
in parallel, and, incidentally, pays a tri-
bute to the excellence of British valves.
For the Jast six months he has been
carrying out these tests, employing as
oscillators  ordinary  2-volt  receiving
valves; those in use at the time of
writing have both been working for the
past three months under a strain far in
excess of that for which they were de-
signed, but their performance s still just
as good as when first fitted.

[oe N ol ]
A Correction.

We regret an error on page 711 of our
issne of November 23rd. 6QJ should
read H. L. Humphries and not H. J.
Humphries.

0000
New Call-signs and Stations Identified.

2PM \V. B. Bodemeaerd, 262, Philip Lane, N.15.
2YP Capt. V. R. Krohu, The Gray House, Brastcd,

Kent.  (Change of address.)
5AH A. Horton, 23, Glenfal] St., Cheltenham.
HAU D. Campbell, 19, Cranbourne Gdns, Up-
minster, Essex. (Change of address.)
SFR J. L. Jetivee, 2, Fernhurst Rd., Croydon,

Surrev. (Change o1 address.)

5FU H. G. Foukes, 27-29, High St., Rhyl, N. Vales.

5GA B. Logan, The Apex, St. Martins Hill,
Canterbury.

5GU J. 0. J. Hudson, 107, Chedington Rd.,
London, N.18,  (Change of address.)

£TA A. C. Cossor, Ltd., Highbury Grove, London,
N.o.

5U8 J. Croysdale, Tastholme, Margerison Rd.
Ben Rhydding, Rkley, Yorks. (Change of
address.)

6AM {ex 2ARL), W, N. Doble, 1, Pickwick Rd.,
Dulwich, S.F.21.

8CY A. 8. Clacy, 10, Mclrose Avenue, Reading.

8CR AL E. Carter, 41, Parkside, Cambridgc.

o000

QRA'S Wanted,

2GS, 2PA, €EO, 5VA, 6MF, 6QM,
EF 8W7, EF 8X0, EP IBL, FB 8HI.,
FE 2VO, FL 1AB, NQ 20B, OA 2AK,
OA 2RO, OA 6ME, OZ 2AY. OZ 4AF,
XEN, 0QQ, XEP 1MA, IRB.
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A Section Mainly for the New Reader.

THE SELECTIVITY OF THE
“STANDARD FOUR.”

N the article describing the *° Stan-

dard  Tour '’ (The Wircless
IWorld, November 3oth, 1927) it
was stated that selectivity could be
increased very considerably by using
a high-impedance, high-magnification
valve as an H.F. amplifier. The
gain resulting from this substitution
is so real that in all probability it is
wise to recommend it in every case
where the distance separating trans-
mitter and receiver is less than ten
miles ; indeed, the choice of an H.F.
valve should always be governed
largely by gecgraphical situation with
respect to ncar-by stations. Where
lack of sclectivity is likely to be a
serious problem, it is, therefore, as-
sumed that an ““ R.C.”" valve, with
an impedance in the order of 50,000-
0,000 ohmms and a voltage factor of
about 33 will be used.

An important point arises with re-
gard to the bias voltage to be applied
to these valves. Certain types are
so constructed that grid current
(which is undesirable, as it introduces
damping) does not begin to tlow until
‘the grid is appreciably positive with
respect to the filament; thesc may
safely be used without any bias, so
G.B., may be removed. the leads con-
nccted to it being joined together.
‘The ovdinary valve of the class under
consideration does, however, require
a small negative \‘ohage, cenerally
hetween ¢.5 and 1 wvolt.  This obvi-
ously cannot be obtaired from a dry
cell, and at first sight it would ap-
pear to be desirable to fit a potentio-
meter, which would be connected
exactly in the same way as that con-
trolling the detector. LFortunately,

A 27

provided 6-volt valves are used, it is
an easy matter to obtain ‘‘ free ”" grid
bias by inserting the filament rheo-
stat in the negative low-tension lead,
as shown in Fig. 1. The average
R.C. valve rated at six volts will gi\'e
adequate cmission with some 5} to
53 volts apphed to it; thus a bias
voltage of from 4 to  volt is readily
ol)tainable from the “drop’’ across
the resistance in circuit. ‘Uhis is one
of the instances where it is permis-
sible to depart from the standard
Wireless World practice of always
connecting filament resistors or rheo-
stats in the positive low-tension lead.

It should be emphasised that any
increase in working impedance over
some 60,000 or 70,000 ohms will
notlceqblv recduce the amplification
obtamablo, it is, therefore, cssential
that a consider: xble H.T. \oltwe (at

SCREEN

4 -—
—— LT
== +
= = &

Fig. 1.—How to obtain * {ree” grid bias
for an H.F. amptificr. The reference
letters on components correspond \\uh
those in the original ** Standard Four’
descriptive article.

least 120) should be applied to the
H.I'. valve with a minimum bias
voltage. Generally speal\n‘m results

are unprou,d by increasing this volt-

www americanradiohistorv. com

age, as by doing so the impedance
will be reduced. It is largely to pre-
vent any undesirable increase in work-
ing impedance that the use of mini-
mum grid bias is recommended.

00CO
LOOSE-COUPLED RECEIVERS.

HERE seems to be a defiite ten-
dency to revive the use of the
loosely coupled and separately tuned
aerial circuit, at one time regarded as
essential for an efficient receiver, and
which still has undoubted advantages
when good reception of both medium
and long broadcast wavelengths. is
considered as essential, It must be
admitted, however, that the addition
of an extra tuning control is rather a
drawback where the amateur is lack-
ing in experience, and the arrange-
ment is generally recommended only
to those who have had some practice
in manipulating simpler receivers and
who are willing to devote some
thought to the operation of controls
which are of necessity more complex.
It scems probable, however, that
the difficulties associated with this
tvpe of circuit are really more ap-
parent than rzal, and that most of
them will disappear if a methodical
course of procedure is followed. It
is important that the various circuits
should be kept approximately in tune,
and thus searching should be carried
out by moving the various condenser
dials in step with cach other, pro-
ceeding slowly until the readings cor-
responding to a number of wave-
lengths have been recorded. It must
not be forgotten that variations in
coupling will change the \\avelengtb
to which the aerial and seconlary cir-
cuits arc tuned, and thus it is neces.
sary to readjust both variable con-
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densers after each alteration.  This
peculiarity probably accounts for a
good deal of the difficulty expericnced
by the Leginner, to whom it is sound
advice to suggest that minimum use
should be made of this adjustment,
and that when a good coupling has
been found (it will almost always be
a ‘“loose ”’ one), the coils should be
left in this position until the user has
acquired full confidence in his ability
to cope with additional complications.

A word of warning should Le
offered regarding a puzzling effect
which is sometimes encountered in the
operation of a receiver including a
loose-coupled aerial circuit and a neu-
tralised H. I, amplifier. 1f this latter
happens to Le imperfectly balanced it
will sometimes be found that when
the aerial circuit is slightly detuned
signal strength will increase, due to a
reduction of aerial loading. A further
movement of the condenser may result
in the production of self oscillation.
This is another complication which
may Le avoded; first, by adopting
an up-to-date balancing system, and
secondly by not attempting to obtain
reaction by partial deneutralisation.
This aid to sensitivity is Lecoming less
necessary, due to improvements in
H.F. transformers and valves. \When
it is required the coupling between
aerial and secondary cireuits shoulel
be extremely weak, in order that the
disturbing effects of varying damping

may be reduced to a minimuun.
0000

ADJUSTING H.T. VOLTAGE.

DIFFICULTY arises when two

or more H I voltages are ap-
plied to a multi-valve recciver in
cases where the supply is obtained
from accumulators. A little con-
sideration will show that the cells to-
wards the negative end of the batterv
are supplying current to all the
valves, while those at the other cnd
are feeding only that valve (or those
valves) to which maximum voltage is
applied  Thus there will be a ten-
dency for the first-mentioned cells to
discharge more quickly ; conscquently
they will be exhausted betore the
others, and, strictly speaking, they
should receive a longer charge This
will generally e inconvenient unless
the battery is charged in sections—in
itself an inconvenient procedure—an:l
the arrangement shown in Fig. 2 is
suggested as a suitable method of
overcoming the difficulty.

Wireless
World

The diagram shows in  skeleton
forms the anode circuits of a typical
four-vatve recciver.  Now, on the as-
sumption that anode bend detection
is used, therc is little real reason why
a common voltage of from 100 to
120 should not be applied to V,, V,
and V. which function respectively
as H.¥. amplifier, rectifier, and first
stage L. F. amplifier.  As regards the
output valve, V,; there is a growing
tendency to increase voltage to. per-
haps, 160, or even more; in such
cases the advantages of the mcthod
arvocated come into play.

‘The calculation of the resistance
value of R, through which the first

LT =

Fig. 2.—An equal discharge of ali cells

in an H.T. accumulator battery may be

assured by inserting a reducing resisiance

<R) in the common anode circuit o1 those

valves requiring less than maximum
voltage,

three valves are fed is a simple
matter, provided that we know the
current which they will consume st
the requived voltage. 'This can be
ascertained with sufficient accuracy
from the manufacturers’ published
curves, bearing in mind the fact that
the adjustment of anode voltage for
modern valves in modern circuits is
by no means critical. Having ascer-
tained this current, the necessary re-
sistance (in ohms) is given by divid-
ing “volts to be dropped 7’ Gi.c.,
the (difference between (he desired
voltuge and that to be applied to the
last valve) by ““current taken *’ (in
amps.).

This will be made clear by taking
a typical example. We will assume
that, at the required voltage of 120,
our first three valves take a total cur-
rent ot 4 milliamps. (0.004 amp.),
and that the voltage to be applied to
V, is 160.  ““ Volts to be dropped ”’
are given by subtracting 120 from

DECEMBER ryh, 1927.

160, so the figures in this case are
40 = 0.004, thus giving ro,000 ohms
as the resistance of R, which, inci-
dentally, should he of the wire-wound
tvpe. Commercial resistors of about
20,000 ohms intended for use as
potential dividers in eliminators are
generally suitable, and arc quite in-
expensive.

The by-pass condenser C, is im-
portant, and should not be omitted :
it may have a value of from 2 to 4
mfd. C,, which is the conventional
shunting capacity across the main
H.T. supply; is of little use when
this 1s derived from an «<ccumulator
battery, so it is as a rule unnecessary

that it should be retained.
0000

AERIAL LOSSES.

Many a reader has probably at some
time or other taken his set, the pride
of his heart, to a friend’s house just
to show him how things should be
done. It would be nearly true to say
that just as many readers have heen
disappointed, and that the demonstra-
tion was not quite such a success as
was anticipated.

The reason is, of course, wrapped
up in the subject of aerial losses. The
““fecil 7 of any set incorporating re-
action on to the aerial will be altered
very considerably by an alteration of
the size and the efficiency of the aerial
to which it is attached. A small aerial
will probably require a smaller feed-
back than the existing arrangements
can cope with, with the result that the
set cannot be properly tuned owing to
persistent oscillation, while an unduly
large aerial will probably call for
more reaction than can be produced
smoothly,

I'he remedy is to use, for broadecast
wavelengths at any rate, the type of
circuit to be found in the ““ Everyman
Four,” which is not greatly affected
by changes in the constants of the
aerial. It is not a bad plan, after
having neutralised a circuit of this
class Ly ““listening through ’’ the
H.F. valve with its filament circuit
off to make quite sure that it will not
oscillate when the valve is relit and
the aerial disconnected. Tt sometimes
happens that a set is not truly neutral-
ised and is relying upon the aerial
losses to keep it stable. This is bad,
and will lead to trouble if it is sud-
denly decided to use, sav, an indoor
aerial or a frame aerial for demon-
stration purposcs
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A Highly Developed Talking Film System Giving Remarkably Realistic
Reproduction.

By W. L

UST as the three electrode valve is being utilised to

improve the reproduction from gramophone records,

so it would appear to be destined to play a big part
in the development of kinematography. No onc visiting
thc New Gallery Kinema, where the Movietone talking
film is being shown, can fail to be impressed by the extra-
ordinarv advances that have lately been made in fidelity
of reproduction and realism of effect, for which due credit
must be paid to the Western Electric Company, backed by
the research department of the Bell Telephone Labora-
tories. It necds a keen sense of relative values to appre-
riate the merits of design of a speech amplifier and series
of loud-speakers which can magnify many miilion times
the minutest sound impulses represented by a tiny, flicker-
ing beam of light not more than one-thousandth of an inch
broail, and deliver them to an audience of, say, 1,500
people with a volume and faithfulness which is practically
the same as the original.  The svnchronisation of realistic
specch and music with the film undoubtedly adds a new
interest for the cinema-goer, and it would appear safe to
predict that in a few years’ time most of the larger cinemas
will be equipped with apparatus for synchronous sound
reproduction.

The Movictone system of talking films involves the
photographic recording of sound on a {4in. margin of
the standard 1#in. film, using a standard camera and a
standard projector, to which are easily fitted special addi-
tional apparatus; simultaneous with the recording of
sound the assoviated scene is photographed on the rest of
the film, and when developed and printed as a positive

A 2Q
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presents an appewrance as shown in Fig. 1. There are a
number of methods whereby the marginal record of sound
is ubtained, and readers are rcferred to an article which
has appeared in this journal ! under the title of *“ Speak-
ing 1Milms. "’

Action of the Photo-electric Cell.

Tn general the sound waves picked up by a micraphone
are converted into electric pulsations and are passed to
U low-frequency valve amplilier and made to actuate an
clectromagnetic mechanism similar to the movement of a
small Toud-speaker, which, being between a bright source
of light and a narrow slit near the film in the camera,
causes the light through the slit to oscillate in sympathy
with the original sound waves anl so vary the exposure on
the edge of the film. The small diaphragm which canses
the light to osciliate naturally has mass, and therefore a
natural period of vibration, which may fall within the
frequencies associated with music and speech, thus giving
undue prominence and an unnatural effect to certain notes;
reference will be made later to means of neutralising this
defect. As an alternative to the above electromagnetic
method of recording, it should be mentioned that in some
films the sound-track is made by the A.E.O. flashing lamp
scheme alrcady described in Z'%e Wireless 1Vorld.  The
sound represented by tiny lines of wvarying depth and
opacity on the film have now to be converted in turn to
light fluctuarions, electric pulsations, and ordinary sound

U The Wiredess World, January Tth, 1925.
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The Movietone.—

waves, and it is this part of the article which may be of
special inferest to the wireless enthusiast, as it is con-
cerned in discussing the best means of getting a tremen-
dous volume of undistorted signals using no less than
seven stages of L.F. amplification.

The first process of creating light fluctuations is achieved
within a standard projector by arranging that a small
pilot light, with a short, stout filament giving a brilliant
point source of light, is set so that its rays are directed
by means of lenses through a ;dgwin. slit on to the
margin of the mov-
ing film. The light
beam ot varying in-
fensity thus formed
i1s now directed on
to a light-sensitive
cell which changes
its electric resist-
ance. sympathetic-
ally. There are two
types of these cells
available, namely,
selenium and photo-
electric. The former
has the advantage
of developing a

higher  light-dark
current ratio, hut
suffers  from lag,

while the latter de-
velops a relatively
much smaller cur-
rent change but is
instantaneous in ac-
tion, and is used in
system under
discussion. In order
to understand the
functioning of the photo-electric cell, light must Le con-
sidered as an electromagnetic disturbance, and matter as
consisting of atoms built up of aggregates of clectric
charges with positive nuclei surrounded by negatively
charged clectrons.  When an electromagnetic wave falls
on an atom of metal, for instance, it is not unreasonalle
to expect that the cquilibrium of opposite charges will be
upset, and that electrons will become detached. Actually
in practice this is the case. and the effect is found to be

- Fig. 1.—A specimen of film on which the
sound has been photographically
recorded on the lefi-hand side.

DECEMBER 14th, 1927.

sodium, potassium, and rubidium. The theory has been
put forward that the vision of the human eye is due to
the detaching of clectrons from the rod an¢l cone cells by
photo-electric action. = Fig. 2 shows the details of the
Movietone cell, which is a glass body with internally de-
posited metal in vacuo; the detached electrons arc at-
tracted to the central collecting ring, which is maintained
at a constant positive potential. So small are the oscilla-
tions from the collecting ring that it has leen thought
advisable to have as short a lead as possible to the first
three-stage L.I*. amplifier, necessitating the housing of
this unit within the body of
the projector, which is sub-
ject to heavy vibration and
to the influence of commu-
tator disturbance and an arc
lamp passing 100 amperes.
Complete spring suspension
and earthed metal screening,
however, guard against any
spurious effects.

The photo-clectric cell is
resistance-capacity  coupled
to the first valve, the values

S . Fig. 2.— Photo - electric cell.
of the g”d and anode resist- Note the collecting ring which
ances being . is kept at a positive potential.

N CI, g of the order of The metallic deposit on the in-
two or three megohms, but side of the glass container is

in order to give a large earthed.

margin of safety with regard to overload, the next two
stages contuin anode resistances not exceeding 30,000
olims and grid leaks of the order of 4 megohm. No high-
frequency cut-off takes place as in an ordinary wireless
receiver using resistance coupling in the first L. 1. stage,
since the absence of a detector valve avoids the necessity
ol a shunting condenser. The valves derive their grid
bias from the progressive drop in potential produced by
having their filaments in series, and by being fed from a
12-volt accumulator; separate grid Dhias batteries with
attendant risk of deterioration and drop in voltage are
thus avoided. An output transformer couples this am-
plifier (shown as A in Fig. 3) to the input transtormer of
the power amplifier (B in TFig. 3), but the oscillations are
first passed to an cqualiser and then to a volume control.

Importance of Volume Control.

Reference has already been made to the accentuation of
certain {requencies due to the natural period of vibration

most  pronounced  with electropositive metals such as  of the light diaphragm in the camera ; this resonance peak
= E—
LIGHT
FROM— ¥
MARGIN || S ot—
ON THREE STAGE THREE STAGE o1
FILM RESISTANCE POWER ONE STAGE 6 Oefrsin
Lo COUPLED o 0 yoLume © ©  AMPLIFIER. o O PARALLEL © %o
L.F. AMPLIFIER. EQUALISER CONTROL MIXED PUSH-PULL 5 6 o
O SUSPENDED ON O o TRANSFORMER O (4 VALVES) o+—
PHOTO- SPRINGS WITHIN AND CHOKE
ELECTRIC PROJECTOR COUPLING dot—
CELL o1
INDIVIDUAL
A B G CONTROL TO
4 HORNS

Fig. 3.—Schematic diagram showing successive processes for conversion of light fluctuations to electric oscillations which are
amplified by seven L.F. stages.
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The Movietone.—
is neutralised by a filter circuit contained within the
equaliser.

There are many factors which militate against realistic
effect even if the quality of reproduction is perfect. The
comparative volume at which each item must be delivered
is very important. For instance, the cheering by a crowd
at a football match must be presented relatively much
louder than a speech by some dignitary; furthermore, it
is necessary that the amplifier be short-circuited during
periods when there is no sound accompaniment to the film.
It is thereforc arranged that the volume control or fader
(shown in the schematic diagram) is within easy reach of
the operator, who alters it according to pre-arranged set-
tings obtained at rehearsals. The design of this control,
which is placed between the output and input transformers
of amplifiers A and B respectively, is interesting in that
it consists of a balanced network of tapped wire-wound
resistances so arranged that the amount of attenuation in-
troduced into the circuit may be varied in small steps over
a wide range without altering impedance relations.

Amplifier Details.

I'urther amplification is now obtained by applying the
signals to the three-stage amplitier B, which contains an
input transformer followed by an orthodox choke-coupled
stage, which is again followed by a choke-coupled stage in
which an auto-choke is used instead of the usual grid leak.
The last valve of this unit is choke-coupled to the push-
pull amplifier C. There is evidence that the replacement
of the grid leak by a suitable choke in resistance and choke-
coupled L.F. circuits is gaining in popularity on both
sides of the Atlantic; many examples of amplifiers using
this method were to e found hoth at the Olympia and
Manchester exhibitions, the claim being made that the
lower D.C. resistance of the choke allows a charge, that
may have accumulated on the coupling condenser due to
an extra loud passage, to be dissipated more easily. The
principle of mixing the types of coupling to create a shift
of phase angle, so that the cffect of feed-back due-to a
common resistance in the H.T'. battery is nullified, is to be
commended. The amplitude of the signals is now such
that sufficient grid bias cannot be obtained from using the
drop in voltage from valves wired in series and fed from
a 12-volt battery; a separate battery therefore is used.

Final amplification is now effected by four power valves
in parallel push-pull, the potentialities of which scheme
were discussed in detail in the issue of 7'he Wireless
World dated November 3zoth, 1927, under the heading of
¢ The Last Stage.”” About 30 volts grid bias is applied
to this stage, showing that it is not anticipated that a
grid swing of more than 100 to 120 volts will be applied
to the input. It must be inferred, therefore, that each
of the valves in the preceding six stages is being worked
on a small portion only of the available straight part of
the characteristic, thus preventing overload even with extra
loud passages.

To create the illusion that speech or music is coming
from any point between the top of the special sound-
porous screen and the orchestra pit, two loud-speakers are
put in each of these positions, as is shown in Fig. 35, so
that by distributing the ratio of output to either pair by
means of individual controls (shown schematically in
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Fig. 3) the desired eflect is cbtamed. Careful attention
must be paid tc the appaient location of sound origin, as
was evinced i a Jemonstration given to the writer of this
article of the grotzsque elfect of making speech come from
a man’s forehend! Lo this conaection it would appear
inadvisable to exhihit close-up pictures of people’s faces
as subjects for Movietoue accompaniment. The design of
the loud-speakers is interesting, especially considered in
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Fig. 4.—The panel in the eperator’s hox. The three valves at the

top belong to amplifier B, while the four valves at the bottom are

associated with the parallel push-pull stage C. The three valves
pkaced imtermediately are spares.

the light of the exceedingly good results obtained; a
sketch showing how the 14ft. logarithmic horns are bent
round so as ta occupx a minimum of space is given in
Fig. 7. The movement is of the coil-driven type, wherein
a small cone made of duralumin or similar alloy is
attached to the speech coil and is contained within the
body of the mmir. The fizld cail consumes about 10 watts
(7 volts 13 armperess, and is energised by an accumulator.

" wwwW americanradiohistorv com
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That the gap between the speech coil and the pole pleces
is about .Jyin. shows the precision to which the manufac-
turers have worked in machining cach component part.
Sketches of the coil-driven unit and the logarithmic horns

7
$
4
S,
3
£

STAGE

ORCHES TRA =
PIT

Fig. 5.—Diagram showing the disposition of loud-speakers. By

distributing the volume of signals unevenly the sound can be made

fo appear to emerge {rom any point between the top of the screen

and the orchestra pit.

arg shown in Figs. 6 and 7. In setting up four large loud-
speakers such as thosc aircady described some knowledge
of acoustics is required ; effects of echo have to be elimi-
nated, and care must be exercised with regard to relative
positions of the horns and the angle of their mouths. A
peculiar interference efiect is produced if the polarity of
the field coil in any one lowd-speaker is different from the
rest ; the leads and terminals are therefore marked.

Two sets of H.T. and L.I. accumulators supply the
amplifier requirements, arrangements being made that the
spare batteries are always on charge.  The ordinary motor
which is used to drive a srandard projector is not suffi-
ciently steady in speed for Movictone reproduction; a

Fig. 6.—The moving coil unit measuring about 6in. x 3in. The
tap is about 1/32in. and the field consumption 10 watts,

DECEMNBIER 14in, 1927,

speeial motor 1s supplied which is automatically controlled
by a three-electrode valve regulator. If for any reason the
speed of a sound-recording him changes, a sudden altera-
tion in pitch occurs which is very noticeable. The constant
speed motor scrves the dual purpose of preventing change
in pitch and of providing a means of synchronously driv-
ing a gramophone turntable for use with records which
have been made by the Vitaphone process soon to le ex-
ploited in this country. By this method the impulses from
a gramophone pick-up are applied to the same amplifiers
and loud-speakers as those used with the Movietone, lut
orchestral music of general appeal can be played as an
accompaniment to any suitable film-which is not of the
sound-recording type.

While it is obvious that it is not within the scope of
the wireless amateur to construct replicas of the apparatus
described in this article, there are certainly general
lessons to be learnt in the distortionless reproduction of

Fig. 7.—The logarithmic horns, the
mouths of which are about 4ft.
square, and the length along their
central axes 14ft,

loud signais. Ifa number of stages of L. 1. amplification
be employed in a wireless recciver, it is of importance to
mix the types of coupling to minimise L.F. oscillation
as has already been explained; furthermore, the poten-
tialitics of substituting a low-frequency choke for the
usual grid leak in resistance and choke coupling should
be tried, as the effect of overloading a valve is likely to
be less apparent. The excellent characteristics of the
logarithmic horn have been fully described in a construc-
tional article in this journal, dated November 16th, 1927,
and those who arc keenly interested in faithful repro-
duction would be well advised to make use of one in
conjunction with a well-designed movement, preferably
of the balanced armature type.

Movietone equipment is not sold outright, but leased on
terms whicli allow the patentees to withdraw the apparatus
if it is operated in a way which is prejudicial to their
interests (this idea might somctimes well be applied by
wireless set manufacturers!).  When the price of the in-
stallation is reduced, as will surely occur with increased
demand, tlie effect of its introduction (o the country cinema
to replace the piano handled by the village belle, will Le
astonishing. Tt can now safely be said that synchronised
electric reproduction of sound as a substitute for an
orchestra is wn fait accompli.
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from
Specifications oblainable at the Patent Office, 25, Syuthampton Buildings London, W.C.2, price Is. each.

Anti-microphonic Valves.
(No. £68,334.)
Convention date (U.S.4.): March 26th,

1926.

Microphonic noise in valve amplifiers is
usually caused by a vibratory movement
of one or more of the electrodes, creating
# motuentary change in the space-relation

Valve with internally sprung elcctrodes.
(No. 2¢8,334.)
inside the tube and a corresponding fluc-
tuation in output. In order to prevent
this effect the three electrodes are first
connected to quartz blocks a, b, so as to
form « rigid assembly, and this is then
resiliently suspended by a series of
springs, 8, 8., 8,, §,. The natural period
of the springs is approximately 20 cycles
per second, which is below the range of

nal vibration is not communicated to the
telephones or loud-spealer.

Patent issued to British Thomson-
Houston Co.

o000
Short-wave Television.
(No. 264,174.)
Convention date (Germany): Januory 8th,
1926.

The light and shade effects of a moviug
picture, such as a cinema film I, are
reproduced upon a screen 8, say thirty
miles away, by using short-wave radiation
having a wavelength lying close to the
limits of visibility. The left-hand side of
the figure represents the transmitting
station and the right-hand side the
receiving station. Light from a source O
is thrown througl a lens on to a convex
mirror M from which it passes through
a large objective on to an oscillating
mirror M,. The latter rotates simul-
taneously at, say, five cycles per second
about one axis and at 500 cycles per
second about an axis at right-angles to
the first.

The resullant rays pass through the
film F on to an optically sensitive cell C
which converts the varyving light effects
into corresponding current variations.
The output, after amplification at A, is
applied as voltage variations across a
Kerr cell K, filled with nitro-benzol and
fitted with the usual analysing prisms N,
N,. A strong ray of light from a source
0, is simultancously pussed through the
cell K, and is thercby subjected to in-
tensity fluctuations according to the
voltage impressed across the cell from the
amplifier A.

At the distaut end, a condensing mirror
M, picks up the stream of radiation und
focuses it upon a sensitive cell (1, the

audibility, so that the cffect of any exter-  output from which is amplified and
0,
!
Telefunken shori—wave television system. (No. 264,174.)
A 33
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applied across a second Kerr cell K,
similar to the first.  This is situated
inside a telescopic system of lenses T,
T,, through which the projected image
is viewed upon the screen S. The screen
is illumined from a local source of light
0,, the beam being projected through a
svstem of lenses and a doubly-oscillating
mirror M,. The movements of the
mirror M, are exactly synchronised with
those of the mirror M, so as to ensure
a clear reproduction of ihe transmitted
image. )
T'atent issued to the Telefunken Co.
0000

High Tension from the Mains.

dpplication date: September 6th, 1926,

An economical form of potentiometer
resistance, or voltage divider, consists of
a series of graphite lines 1, 2 drawn on

A 1 2 B C D
L\ // / v,
=
o \ &
S
. -
B
+
M
C '
o %
D CH.

Graphite line potentiometer
(No., 277,168.)
one or hoth sides of a suitable insulating
strip 8. Ten such lines arranged in
parallel are sufficient to give a supply of
10 miltiamips.  To avoid over-heating,
each of the lines may be drawn on
separate strips, the latter being spaced
apart to allow of air circulation. Con-
tact clips A, B, C. D are clamped across
the lines to give variable tappings. The
lower diagram shows the circuit arrange-
ment, with shunt condensers C,, -C, in-
serted across the tapping points and a
choke C H placed either in the negative
lead as shown, or in the positive, or in
both leads.
Putent issued to S. E. Grand.
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Events of the

AMONG THE PIRATES,

That the Wireless Act is no respecter
of persons or professions becomes increas-
ingly obvious as the days roll by. Last
week's offenders included a coal mer-
chant’s manager and a registrar of births
and marriages.

: coco

THE GREAT SHUT-DOWN.

The ultimate elimination of 300 Ameri-
can broadcasting stations is promised by
Mr. Pickard, chairman of the .S,
Federal Radio Commission, who states
that the radio channels can be cleared
only by this means. Plans for the
great shut-down will be begun shortly.

0000

POLICE WIRELESS IN BUDAPEST.

Criminals have never taken very kindly
to wireless, which has always been of
greater service to those who have no
secrets to conceal. 8o the criminals of
Budapest will learn with little pleasure
that the local Prefecture of Police has
decided to install at headquarters trans-
mitting and receiving apparatus for deal-
ing with pictures by wire and wireless.
Smaller sets are to be provided for the
various district stations.

0000
POLISH STATION SEEKS BRITISH
REPORTS.

One of the earliest Sunday broadcasts
is that from the Posen station, which
regularly begins its Sunday transmission
at 915 am. (G.M.T.). The wecek-day
programmes begin at 11.45 a.m. and go
on until 11 p.m. The transmissions are
on 344.8 metres with a power of 1.5 kilo-
watts, and the station direciors issue a
special request for reports from British
listeners.

0000
BIDS BY ATLANTIC TELEPHONE.
The transatlantic telephone service
participated in  an auction sale at

Sotheby’s one day last week when Dr.
Rosenbach, speaking from his bedroom in
New York, gave telephonic instructions
to his agent to bid for certain rare hooks.
The call, which came through five minutes
Liefore the sale began, enabled Dr. Rosen
bach to secure one of the two desired
volumes. In the case of the other he was
outhidden, but that was no fault of the
transatlantic telephone ! :

Week

RADIOMAR KHAYYAM.
‘“ A Super-heterodyne beneath the Bough,
A Loaf of Caviare, u Jug of Cham-
pagne, and Thou.”
—Harper’s Magazine, New York.
Query : Given the first item, would one
have much time for the others?’
[N eNoNe)

APPROPRIATE GIFTS.
Mr. Llovd-George and his diughter
have given wireless sets to the North
Wales Blind School at Rhyl.

0000

ONE OVER THE B.B.C.

Broadcast lessons in flying form an
attractive item in the programmes of
KOA, Denver, Col. Students are recom-
mended to sel a broomstick between their
knees to represent a joystick and to sit
* with perhaps electric fans blowing
wind in their faces.” An electric fan is
undoubtedly a valuable restorative.

,.,@:ﬂ?"ﬂt‘ mefmgim,

in Brief Review.

OLDEST WIRELESS JOURNAL.

The wireless Press of the world is to
be represented in a special section in the
International Press Exhibition at Cologne
next May.

In the list of journals to be represented,
The TWireless World stands out as the
only pre-war wireless organ, having been
founded in 1913! Altogether more than
330 wireless periodicals are mentioned.

co0oo

POST OFFICE ABANDONING SPARK.

The Post Office has taken a significant
step in the direction of abolishing spark
transmission by equipping the Grimsby
coast station, known as Humber Kadio,
with interrupted continuous wave valve
equipment in place of the existing spark
apparatus.  The station has been trans-
ferved to Mablethorpe, Lincolnshire, but
its name will remain unaltered.

The station is also equipped
direction-finding apparatus, which

with
will

e e

R N,

2

—_—

BRINGING VWIRELESS TO THE PEASANT.—A reproduction of a wash drawing

showing the new broadcasting car of the German ** Reichs-runifunk '’ Society giving

a demonstration in a small country town.

The interior of the car is fitted with crystal

and valve receivers, while the Reisz loud-speaker, seen at the rear, soon draws a

curious crowd.

www . americanradiohistorv com

It is hoped to introduce a set into every home.
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be brought into use as soon as the
apparatus is calibrated. ‘Telephonic com-
munication with ships equipped with
radio telephony is being arranged for as
quickly as possible.

It is interesting to mnote that the
Post Office, in an official statement, says
that the new step has been taken in pur-
suance of its general policy to abolish
spark communication at all jts coast
stations. Valve transmission has already
been introduced at the Seaforth wireless
station with considerahle advantage to
broadcast lisicners.

0000
SHORT-WAVE TO FRENCH COLONIES.

A shorl-wave wireless service has been
opened between Paris and Hanoi (French
Indo-China). This will assist the velay-
ing of messages from France to the most
distant colonics via French Indo-China.

oboo
SPORT, WIRELESS, AND TRAVEL.!}

A combined Sport, Wireless, and
Travel Exhibition is to be held at Band-
oeng, Juava, during June and July, 1928.
The introduction of the wireless element
is due to the wireless boom which is now
sweeping the country, consequent upon
the recent law permitting private owner-
ship of receiving sets. Popular enthu-
siasm has also been fanned into flame by
the two-way telephony conversatious
between Juva and Holland.

0000
WIRELESS AND THE MEN OF
ST. DUNSTAN'S.

The transformation which wireless can
bring abont in the lives of the blind is
touchingly shown in the twelfth annual
report just issued by the cxecutive
council of St. Dunstan’s. One blinded ex-
Service man who had been presented with
a wireless set wrote: ‘“ A machine like
the one you have sent me practically puts
me on a level with people who have their
sight, as what I don’t see I can imagine.”
Another’s tribute ran: ‘* I greatly appre-
ciate being able to ‘listen-in.” One
feels more in touch with the world in
general.”’

Full wccounts and balance-sheets accom-
pany the report, a copy of which may be
had by application to St. Dunstan’s Head-
quarters, Inner Circle, Regent’s Park,
London, N.-W.1.

[eleNeNe]

FLYING ABOVE THE FOG.

The degree to which the Marconi wire-
less apparatus used on Imperial Airways
machines flying between Creydon and the
Coutinent is relied upon is shown by the
experience of Captain A. 8. Wilcockson,

an Imperial Airways pilot who, on
Saturday, November 26th, flew a
Handley Page [Rolls-Royce aeroplane

from Paris to Croydon abeve a fog bank
which obsecured, the ground practically
the whole of the way. Iun spite of the
denseness of the fog Captain Wilcockson
completed his journey in 2 hours
26 minutes, which is a good average time
for the trp from Paris to London.
Five minutes after leaving Paris Cap-
tain Wilecockson found himself in dense
fog and had to rise 2,000ft. to get above
it. At this height the aeroplane was
flying in bright sunshine, and continued
to do so for the greater part of the
journey. It was, however, necessary to
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fly entirely by compass bearing. The
puot asked for several bearings and posi-
tions frog Croydon during the journey,
and these brought him in on a direct line
to the Croydon Aerodrome. There was
one break in the fog, about ten miles
from Croydon, which enabled the pilot
to recognise the ground and corroborate
the fact that he was on the right bear-
ing. The fog then closed in again and,
in his own words, he *““dropped right
on to the aerodrome.”

In an interview Captain Wilcockson
said: “1 had no difficulty at all in
keeping in communication with Croydon
at any time whether T was in the fog,
above it, or when coming down to the

WEDNESDAY, DECEMBER 14th.
Radio Socicty of Great Britain.—Annual
General Meeting. At 6 pom. (tea at
5.30). At the Institution of Electrical
Engineers. Sarvoy Pluce. W.C.2. Lec-
ture: “ Some Applications of Condensers,”

by Mr. Philip R. Coursey, B.Sc,
: F.Inst.P.
5 Tottenham Wireless Sveciety.—At 8 p.w.
2 At 10. Bruce QGrove, N.17. Lecturc:

““Low Frequeney Transformers,” by Mr.
g Middieton, of Messrs. Ferranti, Lid.
2 Muswell Hill and District Radio Secicly.
i —At p.Mm. At Tollington Srhool,
Tetherdown. Lecture by Mr. H. L.
Kirke, of the B.B.C.

THURSDAY, DECEMBER 15th.

Stretford and District Radio Society.—At :

8 pm. At 6a, Derbyshire Lane. b
Annual Dinner. 5
Leyton and Leytonstone Radio Society.— :

: At 8 pom. At " Haydn House,” Fairlop t
H Road, E.11.  General Debate on Grid *
g versus Anode Bend Detection. :

FRIDAY, DECEMBER 16th.

Radio Erperimental Society of Manches-
ter.—Lecture by Mr. Hcyvood.

South Manchester Radio Society.—At the
Co-operative Hall, Wilmslow Road, Dids-
bury. Lecture and Demonstration on
Low Frequeney Amplification, by Mr.
A. Huall, Chief Radio Enginecr of Messrs.
Ferranti, Lid.

Leeds Radio Society.—At the University.
Lecture by the Mullard Valve Co.

MONDAY, DECEMBER 19th.
Southport and District Radio Socicty.—At

St. Jehn Hall, Scarisbrick Street.  Club
Night.
Croydon Wireless and_ Physical Societn.—

4t 5, Altyre Road, East Croydon. Talk
on Sir Oliver Lodge’s "N * Circuit, by
My, M. M. Melinsky.

acrodrome, but it would have been im-
possible to have mude the journey with-
out wireless. I was using the ordinary

A.D.6 apparatus.”

[eNeNeNe]
TIME SIGNALS FROM RUGBY.

Amateurs who can tune up to the wave-
length of 18,740 metres (C.W.) used by
the Rugby station may be interested to
know that a twice daily service of time
signals has been inaugurated, the trans-
missions being given 10 a.m. and 6 p.m.
(G.M.T.). The time signal is of the
modified rhythm type recommended by
the International Time Commission of
1925 and comprises 306 dots and dashes
emitted in 300 seconds, the concluding
dash being the exact hour.

The procedure is as follows :—1st sig-
nal : A dash followed by 60 dots at 55m.
00s. 2nd signal : A dash followed by 60
dots at 56m. 00s., and so on until the
506th signal—a dash, given at ™Mm. 00s.

The type of time signal has been de-
signed to enable chronometer compari-
sons of extreme accuracy te be obtained,

www americanradiohistorv com

795
WIRELESS FROM
WESTMINSTER.
(Frot  Ovur  PARLIAMENTARY  CORRE-

SPONDENT.)
The Cost of Rugby Wireless Station.

The cost of working the Rughy wire-
less station came up for consideration in
the House of Commons last weck.

In reply to Mr. O. Nicholson, Sir
William  Mitchell-Thomson (Postmaster-
General) stated that the total capital cost

up to March 3lst last of the Rugby
station, including site, buildings, and
telegrapli and telephone plant, was

approximately £490,000. The telegraph
services conducted at the station were
only in an early stage of development
and the telephone services had not yet
been running for a complete year. It was
therefore difficult to give accurate figures
or to draw deductions from estimates.
With that reservation, he estimated the
present annual expenditure, including
interest, depreciation, and amortisation of
capital, at about £123,000, and the annual
revenue at about £57,000.

TRADE NOTES.
D.P. Batteries.

Messrs, Wingrove and Rogers, Ltd.,
who recently acquired the broadcasting
business of Radio Communications, Ltd.,
have now hecome the sole concessionaires
for wireless batteries for the D.P. Bat-
tery Co., Ltd., of Bakewell, Derbyshire.

©cC00O0

Change of Address.

Owing to the increased demand for
their * Simplicon " 4L ball gear variakie
condensers, Messrs, Williams and Moffat,
Ltd., of Birmingham, have found it
necessary to transfer their Small Heath
business to Ladypool Road, Sparkbrook,
Birmingham, to which address all future
communications should be sent.

0000
Making a Tantalum Rectifier.

A blue print, giving a complete layout
with constructional details, of a Tanta-
lum rectifier suitable for charging H.T.
accumulators without the use of a trans-

tormer, has been prepared by Messrs.
Blackwell’s Metallurgical Works, Ltd.,

The Albany, Liverpool. Copies can be
obtained, price 1s. each, on application to
the company.

[eNeNe e}

The B.T.H. Loud-speaker R.K. Model.

A singualarly attractive brochure has
beeu produced by the British Thomson-
Houston Co., Ltd., Crown House, Ald-
wych, W.C.2, describing with coloured
illustrations the B.T.H. Model RK Loud-
speaker, as invented by Chester Rice and
Edward Kellogg. This instrument is ad-
mittedly one of the finest electrical re.
producers in existence. Reasons are given
why this loud-speaker so nearly approaches
perfection, and an invitation to hear it
1s offered to all radio enthusiasts and
lovers of good music who care to ask for
a demonstration either by their local
radio dealer or at any of the B.T.H.
showvooms.
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Measurements with a Buzzer Wavemeter.

Of interest to the ordinary experi-
menter, if not to the serious research
worker, was a lecture on how to olitain
measurements with a simple buzzer
wavemeter, given by Mr. A. K. Bentley
at a meeting of the Radio Experimental
Society of Manchester on December 2nd.
In a practical demonstration the lecturer

showed that fainrly accurate results
could be obtained.
Hon. Secretary, Mr. J. Levy, 19,

Lansdowune Road, West Didsbury, Man-
chester.

Q00O
The Short-wave Position.

In a lecture on “ Recent Develop-
ments in Short-wave Broadcasting and
its Reception,”” Mr, B. J. Axten recently
gave members of the Croydon Wireless
and Physical Society a complete 7ésumé
of the present position relating to work
on the short waves.

Visitors are always welcome to the
meetings of the society, particulars of
which may be obtained from the hon.
secretary, Mr. H. T. P. Gee, Staple
House, 51 and 52, Chancery Lane, Lon-
don, W.C.2

ccoo

“The Tickler.”

The above is the title of the bright
little magazine which counstitutes the
official organ of the Stretford and Dis-
trict  Radio Society.  The December
issne—a double number—includes an in-
teresting - contribution on  ‘“ Recent
Developments in Radio Reception,” by
Mr. K. Alford, of the Igranic Co. Other
contributors  are the *‘ Listener-in,”’
**The Wanderer,” and ** The Jester,”
and cach has something interesting to
say.

Other socicties would he well advised
le consider the advantages attaching to
the praparation of an official organ which
provides a valuable stimulant to the
club’s activity.

Hon. Secretary, Mr. W. Hardingham,
21, Burleigh Road, Stretford, Man-

chester.
cooo

An Tnteresting Receiver.

Mr. H. F. Smith, a frequent contri-
butor to 7'he Wireless World, provided
an interesting lecture and demonstration
at the last meeting of the Muswell Hill
and District Radio Society.  The lec-
turer drew an ideal circuit on the board
with anode bend detection and resistance
coupling with a transformer in the last
stage, while the H.F. stage was coupled
by the well-known  Evervman ™ trans-
tormer. A subsequent demonstration
revealed great amplification, the more
remarkable considering that only a tem-
porary aerial was used.

Hon. Secretary, Mr. Gerald 8.
Sessions, 20, Grasinere Road, Muswell
tlili; N.10.

Wireless
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Secretaries of Local Clubs are invited to

send in for publication club news of

general inferesi. All photographs published
will be paid for.

Rice-Kellogg Loud-speaker
Demonstration.

Members of the Ministry of Agriculture
and Fisheries Radio Club benefited on
November 18th by an interesting demon-
stration of the B.T.H. Rice-Kellogg loud-
speaker, which reproduced the first part
of the B.B.C. National Concert relayed
from the People’s Pulace. Tone and
volume were weil-nigh perfect, and at
times the audience of over 100 could
easily imagine that the concert was
actually being played in the hall.

Hon. Secretary, Mr. C. T. Stock, 10,
Whitehall Place, London, S.W.1.

0000

A Cheap Short-wave Set.

Members’  discussion  night at the
Wembley Wireless Society on November
25th disclosed some interesting novelties,
including o one-valve short-wave set,
capable of receiving KDKA, constructed
by a member at a cost of slightly under
£2. A profitable discussion on high
tension battery eliminators completed an
interesting evening.

All communications should be addressed
to the Hon. Treasurer, Mvc. H. E.
Comben, B.Sc., 24, Park Lane, Weinbley,
Middlesex.

0000
Members’ Discussion Found Valuable.

The  Newcastle- upon- Tyne Radio
Society is finding one of the most popular
evenings on the syllabus is the Open
Night, when discussions and questions
fill the agenda. It has been decided tu
have an Open Night at cvery other
meeting.  Visitors and prospective mem-
hers are verv welcome at the meetinus
held on Monday evenings at 7.30 o'clock
at the Y.M.C.A.

Hon. Secretary, Mr. Whliam W,
Pope, 7, Kimberley Gardeas, Jesmond,
Newcastle-on-Tyne.

0000
Loud-speakers in Parallel.

Mr. H. H. Carr, secretary of the Ilford
and District Radio Society, gave =a
demonstration on November 24th of =«
three-valve R.C. receiver, ohtaining both
H.T. and 1.T. direct from the D.C.
nains, in accordance with a design pub-
lished im 7he Wireless Warld.  'The
instrument, which gave zood results, was
used in conjanction with two cone loud-
speakers in parallel worked off two Buall-
phone 1eed units. These units were not
of equal resistance. and it could be
noticed that one Iandled the thigh

www.americanradiohistorv. com
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frequencies, but the other gave promin-
eunce to the lower ones, the ensemble
having a pleasing efiect.
Hon. Secretary, Mr. H. H. Carr, 39,
Lynford Gardens, Goodmayes, Essex.
0000

Annual Mesting of R.S.G.B.

The annual general
Incorporated Radio Society of Great
Britain will be held this evening,
Wednesday, at 6 o’clock (preceded by
tea at 5.20), at the Tnstitute of Electrical
Engineers, Savoy Place, W.C.2. Mr.
P. R. Coursey, B.Sc., F.Inst.P,, will
deliver a lecture on ‘“Some Apphications
of Condensers.”

meeting of the

(sl eReNe]
Marconiphone Public Address System.

Mr. ¥. Youle, of the Marconiphone
Co., Ltd., gave an interesting description
of the Marconiphone public address
system in a lecture before the South
Croydon and Distrlet Radio Society on
November 30th. Following the lecture
Mr. Youle gave a demonstration from
the company’s van,

Hon, Secretary, Mr. E. L. Cumbers,
14, Campden Road. 8. Croydon. J
cooo

5

Irish Radio Transmitters’ Society.

The Annual General Meeting of the
Irish Radio Transmitters’ Society was
held at 5, Leinster Street, Dublin, on
November 16th, when Col. M. J. C.
Dennis, C.B.E., was elected president for
the ensuing year. Vice-presidents are
Messrs. F. R. Neill (Gi5NJ), and J. P.
Campbhell {(Gwl4B).  Several other ap-
pointmenls were made, Mr. Denis G.
Kennedy (Gwl14C), 21, Movehampton
Road, Dublin, being elected hon. secre-
tary.

0000
Mains Wireless.

Members of the Southend and District
Radio Society recently profited by an
interesting lecture by Mr. A. W. Knight
on how to use the electric mains to the
best advantage for wireless purposes.
The lecturer showed by diagram the
cause of fluctuating voltages and demon-
strated a mains set to prove that it was
a practical proposition to use the mains
in place of all batteries.

Hon. Secretary : Mr. F. J.

Eastwood House,
[

Waller,
Rochford, Essex.
000

Portable Transmitter and Receiver.

A combined portable transmitter and
receiver was successfolly demonstrated by
Mr. Brooks-Kingat a recent meeting of the
Torbay Radio Society, Belgrave Rd., Tor-
quay. Two-way transmission and recep-
tion was sucecessfully accomplished on 90
metres on a power of approximately 24
watts with a Portland amateur station,
signals being received at both places at
about strength R5.

Hon. Secretary, Mr. G. E. Geeson,
“ Owmar,” Main Avenue, Torquay.
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New B.T.H. Nickel=filament Valves and a

B.T.H. B210L.

HIS valve is a  general-
purpose valve in the two-volt
class, and is a good example

of such a valve. The figures obtained
on test were as follows: amplifica-
tion factor, 10.8; A.C. resistance,
13,000 ohms at 100-120 volts on the
plate and — 3 volts on the grid,
giving a mutual conductance of o.84
milliamp. per volt.

This valve is suitable for detection
and for first stage L. ', amplitication.
The approximate grid bias values re-
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quired when the valve is used as an
amplifier are as follows :—
B.T.H.

H.T. (Volts).

B2101..

Grid Bias (Volts).
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The amplification factor on  test
was found to be a little lower than

A tvpical B.T.H. valve of the series
tested.
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lLow Radion.

the stated figure ot 13, and the re-
verse grid current at 120 volts on the
plate and approximately —o0.6 volt on
the grid was o.3 microamp., indicat-
ing a very slight trace of gas, which,
however, is probably not serious if it
does not increase—/.e., it it is not
due to leakage and if the valve 1s
nol run an very high H.T.

B.T.H. B215P.

This valve i1s a 2-volt power valve
for T..I". amplification, giving out-
puts suitable for driving a small loud-
speaker.
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Both the amplitication factor and
mutual conductance as found by test
differed] comsiderably from the stated
figures of 7 and 1 milhamp. per volt,

the actual figures found being:
amplification factor, 5.5; A.C. re-
sistance, 8,400 ohms at 100-120

volts on the plate and — 7% volts on
the grid, giving a mutual conductance
of 0.656 milliamp. per volt.
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Valves we have Tested.—

These last figures are the actual
working figures for the resistance
and mutual conductance, the values
of grid bias required for various
H.'l. voltages being given helow :—

B.T.H.

H.T. (Volts).

R215P.

‘ 1rid Bias (Volts).

80 | 4.5
i | —15
B ’ —9.0 )

120 ‘

The reverse grid current in the
valve tested was rather large—being
I.1 microamps. at 120 volts on the
plate — thus indicating a larger
amount of gas than is desirable.

This (igure was obtaincd after the
valve had been running for some
time to allow for as much to clean
up as possible. The initial reading
was approximately 4 microamperes.

B.T.H. B210H.

This valve is one of the high-am-
plilication type in the two-volt range
for resistance-capacity or neutralised
H.F. amplification,

The figures found for this valve on
test were : Amplification factor, 35 ;
A.C. resistance -at 80-100 volts on
the plate and —o.5 volt on the grid
is 250,000 ohms, giving a mutual con-

Navigational Wireless.

Direction finding cannot be called a
popular branch of wireless telegraphy, but
no one will question its importance, and
we welcome an addition to the small num-
ber of books devoted to the subject. Dr.
S. H. Long, in his “Navigational Wire-
less,” recently published by Messrs. Chap-
man and Hall, sets out to deal chietly
with the rotating frame system and in
particular with its application to direction
finding at sea. Of the 160 pages of text,
about 90 are devoted to the principles and
systems of direction finding and to the in-
stallation and calibration of the gear;
about 30 pages to electvical principles and
valves, and a large proportion of the re-
mainder to maps and navigation, one of
the objects of the author being to en-
courage both the wireless operator and the
navigating officer to learn something of
the other’s duties with a view to improv-
ing the efliciency of wireless navigation.
There are also sections on night effect and
other errors, on heacon transmitters, and
sound signalling.

In reading the book we met with a few
points with which we do not altogether
agree, and several mistakes have been
allowed to slip through as is almost in-

Wireless
World

ductance of o.14 milliamp. per volt.
This 1s quite a good valve of this
type, with a 2-volt o.1 amp. fila-
ment.

Low Radion Valve.
0.15, L.F.

This is a general-purpose wvalve
in the 2z-volt class with an ampli-
fication factor of 8.7; A C. re-
sistance, 19,600 ohms at 8o-100
volts on the plate and — 4 volts on

Type 2v.

The book

evitable with a first edition.
will, however, appeal to all who are con-
cerned with direction finding work, and
will be of particular value to users of the
Siemens Marine Direction Finder.
Navigational Wireless, by 8. H. Long,
D.Se., M.I.E.E.,ﬁ)ublished by Chapman

12s. 6d. net.

ondon.
ocoo

Books Received.

Lefax Radio  Handbool, compiled
by Dr. J. H. Dellinger, of the Radio
Laboratory, U.S. Bureau of Standards,
comprising Introductory Notes, Funda-
mental Principles, Elements of Receiv-
ing and Transmitting Apparatus, Opera-
tion of Receiving Sets, Aerials, Tables
and Useful Data and Index; neatly
bound in loose-leaf folder. Published by
Lefax, Inc., Philadelphia, Pa., price
%35.0, or with one yew’s supplements,

$7.50.

and Hall, Ltd.,
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GRID VOLTS

the grid, giving a mutual conductance
ol o.444 milliamp. per volt.

These last two figures are not very
good, but the valve appears to be
quite well made, and should give
good results as an L.I*. amplifier or
detector.  The reverse grid current
was found to be less than o.o05 micro-
amp., thus indicating that the valve
is dead hard—a goad point.

It is quite a novel idea to put the
characteristics on the bulb, but the
transfer 1s likely to wear off if the
valve is handled much.

Principles of Radio Comumunicalion,
2nd edition, thoroughly revised, by John
H. Morecroft, assisted by A. Pinto and
W. A, Curry. Pp. 1,001, with frontispiece
and over 800 illustrations and diagrams.
Published by John Wiley and Sous, Inc.,
New York, and Chapman and Hall, Ltd.,
London. Price 37s. 6d. net.

Pioneers of Wireless, by Ellison Hawks,
F.R.AS., from William Gilbert (1540-
1603) to the present time. Pp. 297, with
24 plates and 45 diagrams. Published by

Methuen and Co., Ltd., London. Price
12s. 6d. net. A
Co-operative Measurements of Radio

IFading in 1925, by J. H, Dellinger, C.
B. Joliffe, and T. Parkinson (being No.
561 of Scientific Papers of the Bureau of
Standards). Pp. 30, with 19 illustrations
and diagrams. Published by The Depart-
ment of Commerce, Bureau of Standards,
Washington D.C. Price 15 cents.

Wireless  Direction  Finding  and
Directional  Reception (Second and En-
larged Edition), by R. Keen, B.Eng.,
AMILEE Pp 490, with 329 illus-

trations and diagrams, and with 18 pages
of bibliographical references. Published
by Iliffe and Sons Ltd., London. Price
21s. net.
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By Our Special Correspondent.

A Case for Oscillation.—The October Licence Problem.—Future of 2LO.—Waich 5GB!
Broadcast Play Experiment.—Inter-studio Jamming.

The Howlers.

None of the measures now being taken
appears to have alleviated the oscillation
nuisance, and complaints are pouring into
Savoy Hill to the tune of over two
hundred per weck. Each of these pro-
tests takes the form of a round robin
signed by at least six sufferers. Add
to these the number of cases which are
not reported owing to laziness or general
disgust, and we can form some notion of
the amount of unskilled knob-twisting
which goes on nightly.

0000
Is there “ Justifiable Oscilletion »’ ?
A strong case for what he terms

*“ righteous oscillation ™’ hcs been made
out by a friend of mine, who contends
that justifiuble oscillation should receive
the same clemency as is meted out to
justifiable homicide.

“If my neighbour is oscillating,” he
says, ““1 feel I have a moral right to
draw his altention to the fact by a few
crisp ‘howls’ on my own account. More
often than not he takes the tip, and we
have peace for the rest of the evening.”

Perhaps he is right, but I cannot help
thinking that if everybody in the neigh-
bourhood acted accordingly when the first
wlistle started the ensuing state of
affairs would be worse than the first!

I3}

0000
A Poser,

Here’s a pretty preblem. During what
month in the year should one expect to
see the largest increase in the number of
receiving licences? Certainly not Junc or
July, but if October were mentioned
most people would agree, I think, that the
tenth month stood a good chance, as it
marks the beginning of the indoor season.

It is rather astonishing, therefore, to
find October yielding the smallest increase
this year, viz, only 4,447, as compared
with increases of 17,000 in September,
9,000 in August, and 7,000 in July.

[cNeNele]

The Annual Drop.

Looking back one finds that October,
1926, registered an cven bigger drop in
the liccuce curve, there being actually a
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decrease in the army of licensed listeners
during that month, which compared un-
favourably with every other month in
the same year. It is true that in 1925
October showed an astonishing jump ot
47,000 licences, bint 1n 1924 it was October
again which produced the most unfavour-
able figures.

So that is the problem.
explanation ?

What is the

0000
A Human Solation ?

It seems to me that the only solution
must lie in the fact that many licences
date from October, their owners having
first taken out a licence at the heginning
of the ‘““boom”’ winter of 1925. The
very human trait of neglecting to renew
the expirved licence tmmediately may thus
explain the liatus in every succeeding
October.

Is this assumption right?

Utopian Reflections.

We are certainly nowhere neur ihe
licence ** saturation point,” which I wm
inclined to place in the ueighbourhoad
cf four million. Nor shall we reach thut
figure until that Utopian age when every
part of the country can count mpon an
uninterrupted service.  When will that
ke” When pigs have wings?

Disregarding the last contingency, we
may be certain, nevertheless, that at least
one part of the country—the South
Coast—will be a thorn in the flesh of t{he
broadcasting authorities so long as ships
continue to use spark, The best o
vegtonal stations can hardly hope i
combat the Morse nuisance effectively
and if, as T have bzen told, the southern
most regional station were to find its
feet as fur north as Potlers Bar, the lot
of South Coast listeners would he no
hetter than it is to-day.

QUELLING THE GERMAN OSCILLATOR. A corner of a wireless laboratory just

opened in the offices of a Berlin newspaper.

We are inforimed that the inaugural

ceremony was performed by President Wagner of the ** Inatitute of Non-Oscillation !
The laboratory is to be used for Jemonstrations in listening without oscillating.

www. americanradiohistorv com
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Will 2LO Remain ?

It seems fairly probable that the
London regional station will be proceeded
with first, or at any rate at the same
time as the station serving the DMan-
chester area. What will happen to the
present 2LO is distinctly problematical,
for many people consider that the Metro-
polis must not be. denied a station of its
uwn,

0000
Warning !

Listeners must not be shocked at a
sudden” increase in the volume of 5GB.
The new aerial is now in position, and
the change-over from the old may be made
at any time during the next fortnight.
This will be accompanied by an increase
in power of from 24 to 30 kilowatts.

0000

Watch-night Service from York Minster.

The watch-night service from York
Minster which is to be transmitted from
2L0, 5XX, 5GB, and other stations at
11.30 p.m. on December 31st will be the
last broadcast of 1927. Special wiring is
being installed in the Minster; eight ex-
tension points are to be arranged in
different parts of the edifice, and three-
quarters of a mile of cable will be re-
quired for linking these extensions to the
central control point.

0000

First Transmission of 1928.

As usual, special broadeast arrange-
wents are being made to celebrate the
passing of the Old Year. ‘lne first
broadcast in 1928 will be a *“ Grand Good-
night,”” to be given at about ten minutes
past twelve on the morning of January
Ist.

¢ 000

Are You Tormented ?

A Birmingham critic says that, * like
many another listener who has been
tormented by the immaculate pronuncia-
tion of the B.B.C. announcers,”” he in-
dulged. in a “revengeful chuckle” when
the announcer came a cropper the other
evening in trying to pronounce the names
of two political candidates.

The time has certainly come when
announcers sliould make a“few mistakes.
There is uo excuse for wilful efficiency.

0000

Stage and Screen Outwitted P

Is the art of broadeast drama about
to produce something beyond the realm of
the film and the legitimate stage?  An
exciting experiment will be tried to-
morrow night (Thursday) with the trans-
mission of a new type of play— Thsa
Shadow ”—from 2LO and 5XX. From
what I hear, the author, Valerie Har-
wood, has embedied elements in this play
which are guaranteed to have a weird
and even lhvonotic influence upon the
listener Only three characters are
introduced—a newsboy, a man, and a
woman.

The play is unique in Droadeasting
annals in that, beyvond a brief outery by
the male characters at the opening of
the play, the whole scene Is carried
through by the woman. (In this, of
course, the play rings true!) But the

Wireless
Werld

play’s most important feature is the
extraordinarily effective use of silent
periods.

Listeners who wish to extract the
maximum thrill are recommended to
turn down the lights.

FEATURES FOR CHRISTMAS
WEEK.

London and Daventry (5XX).

Dec. 18tH.—Symphony Concert,
conducted by John Barbirolii
Pouishnoff (pianoforte).

Dec. 19ta.—* The Ship,” a play
in three acts, by St. John

¢ Ervine.

i Dec. 20rH.—Nativity Play relayed
from St. Hilary’s Church,
Marazion.

Dec. 21st.—* Rigoletto,”” an opera
in three acts by Verdi
i Dec. 22xp.—Carillon of
£ Bizel programme.

Dec. 23rp.—¢* Hansel and Gretel.”’

Dec. 24ru.—Mabel Constanduros,
H alias Mrs. Buggins, gives a
Christmas Party.

8 Daventry Exp. (5GB).

Dec. 18ta.—Chamber Music.

Dec. 19ru.—Haydn and  Mozart
3 Music.

i Dsc. 20rH.—* Rigoletto,” an opera
in three acts by Verdi.
Dec. 2Ist.—Carol Concert by the :

Gloucester Cathedral Choris-

ters.

Dec. 22np.—Military Band Con-
cert.

DEec. 23rp.—A  Dickens dream
fantasy by Stanley West.

Dec. 24rH.—Variety programmnie.

Bournemouth.
: Dece. 19tn.—“On the Wings of
: Song.”’

Carols.

Cardiff.
Drc. 20rn.—The Super Six in
¢ Christmas Crackers.”
Dec.  22np.—¢ Cymanfa  Ganu”’
Carol singing of the Silent
Fellowship.

Manchester.
Dec. 241a.—Christmas Eve in the
North.
Newcastle,

Dre. 22xp.—Concert  performance
of “La Fille de Madame
Angot *’ (Lecocq).

Glasgow.
Drc. 24tH.—A Dickens Christinas
Programme,
Aberdeen.

Dec. 22xp.—Humorous Scottish
Programme.
Belfast,
Dre. %4ra —Chinstmas iu Ulster, a
random  entertainment  with
Mrs. Rooney, of Belfast.

On  December 22nd the Aberdeen
station will present a ‘ Ghost Pro-
gramme ”  with  sepulehral  songs by

Reginald Whitehead (bass) and a veally
creepy play, “Out of the Shadows,”
which is guaranteed to give the maximum
of thvills.

DECEMBER rytn, 1927.

In a Baronial Hall.

“A Legend of Vandale” 1is to be
broadcast from 5GB on Boxing Day, not
Christmas Day, as stated last week. It
takes the form of a comedietta. The
scene is set for 10 o’clock on the night
of December 26th in an old and decayed
baronial hall. So anything may happen!

0Qoo0

National Concert on Friday.

The next national concert, to be given
by the B.B.C. on Friday next, December
16th, will take place at the  People’s
Palace, Mile End Road. The pro-
gramme, conducted by Geofirey Toye, is
as follows: Prelude, ‘“The Masier-
singers”  (Wagner), ‘A Shropshire
Lad” (Butterworth), *Brigg Fair’’
(Delius), Concerto No. 7 m B flat
(Handel), and Symphony No. 4 in F
minor (Tchaikovsky). The soloist will
bs Mr. Roy Henderson ‘(baritone).

[oReRoN0)

Inter-studio Jamming ?

Many listeners can blame nobody but
themselves if and when 2LO and 5GB
provide a double concert on their sets,
and attention to the little matter of
selectivity will put things right. There
is, however, one form of mutual mterfer-
ence between these two stations which is
quite inexcusable, and for which the
listener is not to blame. This seems to
be due either to imperfections in the
soundproofing arrangements at Savoy
Hill or the effects of induction.

A case occurred in the afternoon of
Sunday, December 4th, when a chamber
music concert from 2LO and a military
band performance from 5GB  both
originated from the London headquarters,
During an interval between items i the
2LO concert a distant background of
military music was plainly discernible,
Tt disappeared when detuning, but was at
once identified when tuned m at full
strength from 5GB. Have any readers
noticed this phenomenon?

cocoo0

" Danish Listeners to British Programmes.

The Danish stafions are now rvegularly
once a week relaying foreign broadcast-
ing programmes. Needless to say, this is
very much appreciated by the many
owners of crystal sets who ave not able
to pick up foreign stations direct.

The Danish broadeasting stations have
recently retransmitted several British
programmes, particularly those including
speeches by prominent persons in this
country. English  is  the foreign
language best understood by tlie people
of Scandinavia, which is one reason why
the B.B.C. programmes are specially
favoured.

covoo
Fascination of Empire Broadcasting.

1t is noteworthy that the Scandinavian
listeners are much interested in the pro-
gress of our Limpire broacdcasting. When
a special Empire programme from 2FC,
Sydney, was rebroadeast a short time ago
by the B.B.C., thousands of listeners in
Scandinavia tuned in  to Daventry.
According to my correspondent they did
not find speech very clear. bub the
musical items came through well.
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T.he Editor does not hold himsel!f 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 ke accompanied by the writer’s name and address

EMPIRE BROADCASTING.

Sir,—1It is obvious to any Coloniul reader, frcin his letter in
the October 12th issue, that Mr. Laity has had no experience in
broadeast reception outside Great Britain, and I think he would
be *better advised to restrict his remarks to local affairs.

Speaking as a wircless experimenter of some 27 years’
stamding, eight of which have been spent in tho Tropics, I can
assure Mr. Laity that tho only hope of receiving Luropeun
broadcasting vegularly lies in thoe adoption of a short wave-
tength such as 30 metres.

In Ceylon it is possible to pick up 300-500-metre broad-
casting only during the menths of November, Decenber and
January. Even then the vesults arc very irregular and the
programmes are punctuated with heavy atinospherics. On the
other hand, the Eindhoven transmissions on 30.2 metres ure
picked up regularly by comparative beginners with simple sets
and after 11 p.m. (local time) one detecltor and 2 L.I.
valves will work a loud-speaker.  There is some fading but
little distortion,

Wo have an excellent broadeasting station, but the
great dilficulty 1s {0 obtain good progrinmes, as we have not the
talent of Greut Britain to draw on. Furthermore, there are
vast tracts of country in the British EKmpire which are never
likely to be reached by local broadcasting.

I have unot the slighlest doubt that every Britisher who
reads Mr. Laity’s statement that < the British Empire can Inok
after itself ”’ would feel a sense of shame at the indifference
of one who is most probably u Britisher himself.

Colomlo, ¥. E. KENNARD,

November Oth, 1927, Vice-President Ceylon Radio
Association.

WIRELESS IN THE ARGENTINE.

Sir,—I have read with cousiderable iuterest the mnumcrous
letlers appearing in 7'he Wireless World with regard to Empire
Broadecasting, and I think I am breaking new ground when I
refer to the pleasure it would give to many Britons resident in
foreign countries to be able to pick up a London broadeast
programme.

Canada, South Africa, Australia, and Iudia have, I under-
stand, excellent local programmes in English, but those Britons
living in distant foreign lands have to be coutent with wireless
entertainment (when they can get it) in a foreign tongue, or, if
they are short-wave fans, fare provided by the American
stations 2XAD, 2XAF, and KDKA, and an oceasional broadeast
from PCJJ.

While the latter stations certuinly give excellent programiues,
and, in my case, there is plenty of local broadcast (Buenos
Aires alone hus ten stations .operating simultaneously each
night), these ave not British, and although music is of po
country, speech is, and it would Le a boon {o be able to hear a
little B.B.C. stuff for a change.

London is not much farther than New York from Buenos
Aires, and the American programmes are received on short
waves at most satisfactory strength down here. 2XAD (22
nietres) needs volume conteol on the loud-speaker—when static
and HJG permit of good reception. I was glad to see that one
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of your readers has called atlention to the interference causcd
by this HJG, and I am interested in learuing if the identity
of the station is traced.

I would like to point out that the paragraph in your issue
of September 21st (p. 365), ¢‘ In the Argentine,’”” is rather niis-
leading. First, there is no official licence for radio receiving
sets; there is a request from the controlling authorities for
registration (without any charge), but tnis is not compulsory,
and very few enthusiasts have given in particulars; secondly,
the crystal set is very little used out here. and the loose-coupled
regenerative scls (known locally us either * Perry O’Brigys”
or “* Schnell ”’) are far more prevalent.

There are fourteen local broudeasting stations, of from
L to 5 kilowatts, and any eveniug a choice of ten is availuble.
The programmes provided vary, some are excellent—such as the
municipal {ransmission of the operas at the Colon Theatre—
while others are mediocre. The stations depend upon their
income from direct advertising, and this, although economical
for the listener, has its drawbacks, as the items are interlarded
with cominercial propaganda,

The local attitude towards the aniteur experimenter is most
lelpful, and no charge is made for a transmitting licence,
which may be obtained after rendering un examination in the
manageinent of the apparatus and proof of a knowledge of the
Morse code sufficient to read signals at a moderate speed. The
main restrictions are the limiting of the wavelength to under
190 metres (with phone prohibited over 120 metres belween
9 and 12 o'clock at night), and that commercial messuges must
not be sent.

Very few British sets and components are seen, the market
being stocked with North American goods.

I have not yet had the pleasure of a QSO with a British
station, and have no record of reception of my signals over
there, but if this should meet the cye of any short-wave
enthusiast T would greatly appreciate any efforts towards estab-
lishing communication, and would be only too pleased to arrange
tests—my wavelength Leing 36 metres.

COLIN IH. GRATTAN (SADGI).

Argentine.

October 17th, 1927.

ACCUMULATOR CHARGING.

Sir,—May I point out that the use of ammonia for cleaning
the tops and sides of accumulaiors is to be deprecated. Am-
monia is harmful in many ways. A. W. B.

Newcastle-on-Tyne.

December 5th, 1927,

Sir,—Mzr. Curtis Elliott has put his finger on the point in
your issue of November 30th when he says: “1If the job is
done conscientiously.” In how many cases are not accumulators
left to the tender mercies of small boys or assistants who,
also in many cases, know no more abous the job than do their
“bosses ! This ‘““accumulator charging” is very often an
offshoot of an alleged ‘ Automobile Kngineer ™ (save the
mark ) @ad at the end of 12 months they calmly inform you
that vou require a new accumulator.

www americanradiohistorv com
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I am using an 8-valve instrument with six Exide W.H.
cells, and have two charged every fortnight, and my instru-
ment is working an average of five hours daily. I am charged
1s. each for charging the H.T. units—which is only 1s. a week
for 1L’1. But—and a very strong lLut—I take the trouble to
have, and use, a good hydrometer and voltmeter, and I give
the charging station a fortnight to charge my two units.

No, Mr. Elliott, 4s. 6d. is not ‘‘outrageous,” it is very
reasonable, and if only there were more charging stations run
on conscientious lines like yours, the dividends of accumulator
compaties would decrease. May I be permitted to add good
luck to you, Mr. Elliott? FRANK D. BERRIDGE.

Farnham.

December 1st, 1927,

IDENTIFYING STATIONS.

Sir,—~In your Editorial 5f November 30th I note with satis-
faction you have again taken up this very important subject
of identifying broadcasting stations,

While agreeing with your suggested system, and welcoming
such as a step in the right divection, I feel that it would
not meet the situation fully as it still leaves us with the diffi
culty of the foreign langunage.

There has heen no lack of various workable schemes put
forward since you first published my letter on the ahove sub-
ject about two years ago, and it would appear from informa-
tion at my disposal that the real obstacle to their introduction
is due to the laek of initiative on the part of the authorities
concerned.

It may he of interest to your readers to know that, at the
present moment, the technical Press on the Continent ts devot-
ing space to this very subject. A. A, SCHASCHKE.

Glasgox.

December 5th, 1927.

Sir.—Your leading article in the November 30th issue of The
Wireless World is of great interest to an ordinary listener to
home and foreign broadcast music like myself. The suggestion
vou make therein is one which would seem to solve the ques-
tion of station identification if it were adopted by international
agreement. If, as the vesult of your article, you obtain suffi-
cient support of your proposal, what steps do you propose
to take to secure the adoption of your scheme? Is it not a
matter which The Wireless League could press forward through
the B.R.C. for action by the International Body at Geneva?

I have only one small criticism of detail to offer. Why

NOVEL IDEAS FROM

AERIAL SPREADER.

Worrld

DECEMBEK 14th, 1027,
®

should the proposed automatic transmittter say * This is,”
ete.? Would not ‘“London 2LO calling,” etc.,.be clearer and
sufficient for the listener abroad? And would not the German
call, by similar means, be clearer to us if instead of * Here
1s,”" the call was, for instance, ** Berlin. i
Londou, W.1.
November 30th, 1927.

F. C. DAVIES.

Sir,—We have just read your Editorial upon ideéntifying
stations (in the November 30th issuc of The Wireless World),
and although we have not put it into words, we have felt for
a long time that such a scheme is essential at the present time,
and we hasten to add our vote in its favour now that the
suggestion has been duly circulated amongst your many readers.

Apart from the entire elimination of the tedium of identify-
ing stations on the part of the public, and the reduction in
correspondence through the Service Depts. of all manufacturers,
such a scheme, under successful working conditions, will do
much to enhance the value of final tests of factory-made appara-
tus, for there is no doubt about the capabilities of a receiver
about which it is recorded that it definitely receives such and
such a station. For and on behalf of .. McMICHAEL, LTD,,

Sloagh. Leslie McMichael, Managing Director.

November 30th, 1927.

Sir,—1 have observed the article in the November 30th issue
of your paper on the subject of the difficulty of recognising
foreign stations. This is the difficulty that every wireless en-
thusiast complains of, and whilst the suggestion in your article
is quite good in its way, I do not think it goes sufficiently
far.

The names of many foreign stations are so lengthy, and
difficult to -understand, that, in my opinion, some totally
different system of naming them should be adopted. I suggest
the simple plan of each European station having a number
allotted to it, and such number should be announced either by
an automatic announcer, or by the usual announcer, before
and after each item, such announcement to bhe made in the
thnee languages which are understood almost all over the
world, namely, English, French and German. For instance, if
the number of the Berlin station was 25, it would simply be
announced ‘‘ Radio Station No. 25."" All interested listeners
would have a list of these numbers and corresponding stations,
so that there would be no possibility of stations not being
recognised. H. A B

Liverpool.

December 1st. 1927,

READERS.

must receive careful attention if the

To be effective an aerial spreader
niust be both light and rigid. These
essential characteristics are inherent in
the type of spreader illustrated in
the sketch. Two laths are screwed to-
gether at right angles to give a T-
shaped cross-section, a form of
assembly which possesses rigidity in
two planes at right angles, and thus
gives strength combined with light-
ness.—J. S. F.

ocoo

OUTPUT CIRCUIT CONNECTIONS.

When H.T. is derived from D.C.
mains and the loud-speaker is con-
nected to the last valve by a conven-

possibility of receiving shocks is to be
avoided.

There are two alternative methods
of conncction ; the loud-speaker may
be connected between the condenser
anidl H.T. +, or between the con-
denser and H.T. — (and L.T. —).
The latter method of connection
should be used when the negative
main is earthed, and the former when
the positive main is earthed. If
shrouded terminals are used and other
| methods are employed to ensure im-
munity from shocks, it is advisable
to connect the loud-speaker between
the condenser and H.T. — in order
to avoid passing the audio-frequency

tional choke:capacity circuit, the
method of connecting the loud-speaker

Aerfal spreader combining strength with
ightness.

currents through the H.T. battery.—
S.W.w,


www.americanradiohistory.com

DECEMNBER rgth, 19027:

51'1
vy
/

Tlic now extensive use of gramophone
pick-ups in conjunction with the amflify-
g stages of receiving sets has created a
keen interest in gramophone mechanism
and gramophone motor construction.
¥rom the Generul Electric Co., Ltd., is
obtainable an electricaily driven granmeo-
phone motor complete with turntable and
an ingenious switch action so that the
tone arm in the course of its movement
across the record controls the current
supply to the motor. DBy this means the
motor is started by swinging the tone arm
into position, whilst when the record has
been traversed the arm makes contact w_th
another vertical support and stops the

A7
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using a pick-up, owing to the subsequent
amplification and the danger of wmains
noise being set up in the loud-speaker.
This effect definitely does not occur. The
motor is inaccessible, and a wooden frame
is all that is vequired m addition to the
pick-up and tone arm for reproduc-
g gramophone records through the L.F.
amplifier.

000D

THE N.S.F. VARIABLE CONDENSER.

A particalarly interesting form of vari-
able condenser has recently been placed
on the market by S. W, Lewis and Co.,
Ltd., 39, Victoria Street, London, S.W.1,

It possesses many outstanding points of
merit  Principally, these include mini-

G.E.C., electrically driven gramophone action with which a gramophone for
use with clectrical pick-ups can casily be constructed.

motor. A substantial aluminium. casting
supports the motor, governing shaft, and
vertical spindle, all of which are well ma-
chined so that the ranning is absolutely
noiseless. A brass mounted fibre-fuced
pinion is used for the worm drive to the
turntable shaft.

The motor is of the universal type, and
can be run on A.C. or D.C. supply. It
is well built, the commutator having a
particularly large number of segments, so
that the motor will be self-starting on
load, and another and somewlat interest-
ing observation is that the possibility of
a current ripple being conveved to the
pick-up is avoided. It was thought that
the use of a mains connected electric
motor might be a disadvantage wheu

A 43

mum  dielectric losses produced by sup-
porting the fixed plates on long ebonite
bars, the use of a substantial aluminium
casting as a frame, thus avoiding the
risk of distortion when clamping  the
condenser to the panel, can be mounted
either by one hole fixing, clamping
screws, or screwed down to the base-
board, the fixed and moving plates are
of substantial bLrass, stiffened and silver
plated and the usnal pigtail connector is
provided. In addition, the bearings are
of the adjustable cone type, and engage
upon liberal faces on a brass spindle to
which the moving plates are aitached.
This brass spindle is hollow, so that the
condenser shaft, which is a {in. steel rod,
can be completely withdrawn without de-

www americanradiohistorv com
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A Review of the latest Products of the Manufacturers.
G.E.C. ELECTRICAL GRAMOPHONE
MOTOR

ranging the setting of the plates. That
the spindle projects at both ends is a
new and usetul feature, as it facilitates
the linking of the condensers together for
simultaneous operation.  This condenser

The N.S.F. condenser. It has been dis-
mantled to show its many novel features
1s a specimen of high grade instrument
niaking, all the parts being of good de-
sign, cleanly machinad, and well fitted
together.

It sells at the moderate price of
12s. 6d., with a capacity of 0.0005 mfd.
The plate shape approximately follows a
logarithmic law, and the condenser is
supplied complete with marking out tem-
plate and adjusting spauner.,

00O

ZAMPA STUD SWITCH.

A particularly neat panel-mounting stud
switch with five contacts is being marketed
by The Mica Wireless Company, Market
Street, Wellingborough. A small 2in.
knob projects frem the panel, while a cir-
cular ebonite disc containing the contacts,
stops and selector arm is hidden behind
the panel. A gzood positive contact is
made and the switch can be recommended
where panel space is a consideration, and

I'ive-way Zampa panel switch.

‘where a control is required in conneetion
with tapped inductances, chokes or re-
sistances, ete.
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“The Wireless World " Supplies a Free Service of Technical Information.

The Service is subject fo the rules of the Department, which are printed below ; these must

be strictly enforced, in the
inferest is deall with below

The Most Efficient * Pot’’ Winding.
Recently you published: a table of pot
magnet windings for a coil drive lond.
speaker, and | should be obliged if
you would inform me whether the 4-
volt wanding will prove as cfficrent as
the 200-volt winding. A. N.R.
The field strength at the “ gap’ of
the pot magnet in a coil drive loud-
speaker is governed hy the ampere-turns
on the coil, It is possible, therefore, to
obtain similar field strengths with either
voltage provided suitable windings are
empoved.

co0co

Effect of Electrostatic and Magnetic
Fields in Directional Reception.
refecence to the article in the
“Brperinenters’  Notehook ™ on
directional reception in the issue of
October 19th last, am [ correct in
afsuming that it is the horizontal
magnetic component of the signal
wave which induces the L.M.F.s in
the vertical sides of the frame aerial?
When considering the case for the
elevated acriul, is it correct to as-
sume that both components of the
wave contriliute to the received sig-
nal, in s0 far as the vertieal down
lead 12 afjected by the maynetic
component and the lorizontal por-
tion by the electrostatic field?
W. Al
I'he faets are, of course, that the mag-
netic force and the electrostatic force are
at right angles to each other. but both
co-operate in inducing a voltage in a
wire which is parallel to the direction of
the electiostatic force and at right angles
to the direction of the magnetic force.
As a result there will be no E.M.F. in-
duced in the horizontal part of an aerial
except In so far as the wave front is
tilted forward, s.e., by reflection from
the Heaviside laver or from other causes
co000

Reaction and Tuned Anode.

In the article by * Ewmpiricist ”* on reac-
tion iu receiving circuits in ‘* The
Wireless World ™ for November 91h.
you show a tuned anode H.F. circuit
with reaction. I should be obliged
tf you could furnish wme with wind
ing particulars of the coils L, and
L, shown in Fig. 6, and the method
of applying reaction. A CT

The tuned anode circuit with neu
tralising winding should he made in the
form of a solenoid with a closely coupled

With

interest of readers themselves.

A selection of queries of general

in some cases af grealer length than would be possible in a lefler.

RULES.

(1.) Only one question (which must deal
with a single specific poinl) can be answered.
Letters must be concisely worded and headed
« Information Department.”

(2.) Queries mnust be written on one side
of the paper, and diagrams drawn on a
separale sheel. A self-addressed stamped
envelope must be enclosed for postal reply.

(3.) Designs or circuit diagrams for com-
plele receivers cannol be given ; under present-
day conditions justice cannol be done fto
questions of {his kind in (he course of a letter.

(4.) Practical wiring plans cannot be sup-
plied or considered.

(5.) Designs for components such as L.F.
chokes, power transformers, efc., cannot be
supplied.

(6.) Queries arising from the construction
or operation of receivers must be confined to
constructional sets described in ** The Wireless
World” or to standard manufacturers’
receivers.

Readers desiring informalion on matters
beyond the scope of the Information Depart-
ment are invited to submil suggestions regard-
ing subjects to be treafed in future articles or
paragraphs.

winding wound over the top of it and

spaced from it. If the anode coil is
made of the eame dimeusions as an
Everyman Four  ecoil, but included

completely in the anode cirenit, the neu-
tralising winding can take the form of a

Fig. t.—Applying reaction to a neutralised
H.F. amplifier.

www.americanradiohistorv.com

solenoidal winding wound the full length
of the coil and spaced from it the same
distgnce as the primary winding of the
* Everyman " transformer. 'The number
of turns should preferably be about half
the uwumber of turns on the anode coil,
and the neutralising capacity will then
be double the capacity to be neutralised,
which 1s a convenient value.

For the purpose of -applying reaction
to this circurt, it is recommended that
the reaction winding consists of ahout
fifteen turns of fine gauge wire wound on
the low potential end of the former
carrymg the anode and neutralising
windings, and the amecunt of reaction
controlled by a 0.0001 mfd. variable con-

denser.  Tue method of applving this
to the circuit under counsideration is
chown in Iig

cooo

Polar Diagrams.

I am interested in the article on Direc-
tional Reception by *“ Empiricist ' in
the October 19th and 26th issues of
“The Wirelces World” ; however, I
should esteem it a favour if you
rould provide me with a little more
detailed information. The point in
question is the method of connecting
the coupling coil to the frame aerial
in the arrangement suqgested for
combining the two, in order to ol-
tain variows polar diagrams of recep-
tion. A AR

It is correct to say that the coil is
inserted in the centre of the frame wind.
mg, and that the centre of the coil is
connected to an ‘“earthy *’ point. Oun the
other hand, there are so few turns on
this coil for normal satisfactory operation
that the 1nductance is not materially
increased. Probably 2, 4 or 6 turne
tapped at the centre and wound on a
24in. former would suffice. The ecoupling
coil would be a flat pancake consisting
of a similar number of turns and mounted
so as to be rotatable within the frame
circuit coil. The loading coil used for
the open aerial would vary according to
the size of the latter, and can easily be
tried out experimentally by substitution
of a succession of plug-in coils. If the
coupling is found too weak under these
conditions to give the effect required, it
is preferable to increase the turns on the
flat coil in the aerial circuit. If this is
done more resistance can be included in
the aerial circmit for the purpose of
making the arrangement aperiodic.

A 49
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IDENTIFICATION OF FOREIGN STATIONS.

\ ROM the extent of the correspondence we are
receiving we realise that in raising again the
question of some means of identifying trans-
missions we have touched upon a subject in
which all those who listen to distant trans
missions are most keenly interested.

It 15 suggested that those who are
specially interested to search for foreign stations and whe
want to identify them can do so by the knowledge of the
wavelength on which the transmissions are sent out, and
that the use of a wavemeter or the calibration of their
recelvers will give them an adequate means of identify-
ng any station heard ; but we are of the opinion that this
method of identifying stations is becoming increasingly
hfficult, especially where you may get two or three
German stations, for example, with wavelengths very
close to one another. )

There are naturally differences of opinion as to
the form which the identifying signal should take,
but the feeling that there is a real need for a signal of some
kind is almost unanimous. The dissenters are mainly those
who feel that the introduction of such signals between
items will strike a discordant note and spoil the artistic
effect of the programmes, and kill what illusion we have
been able to cultivate that transmissions are taking place
actually in our homes without the intermediary of wireless
apparatus and a loud-speaker. If the identifying signals
were too persistent it is quite reasonable to suppose that
such an objection would be valid, but the transmission of
a group of musical notes, as we have suggested, to indicate
the number of the station transmitting, does not seem to us
to provide any legitimate grounds for complaint, provided
that the group of notes is not transmitted more often than
is reasonably necessary.

If we are to be too critical of the possible result
of spoiling the artistic effect of the programmes, how is it
that when we listen to an orchestra we are not driven to
protest against the periodic tuning of the stringed instru-
ments between items of the programme?

B II

MORSE INTERFERENCE.

RECENT announcement issued by the DPost
Office concerning the establishment of a new

wireless station at Grimsby, to be known
as the Humber Radio Station, contains news which
will be very welcome to listeners. It is stated

that the new station is equipped with valve trans-
mitting apparatus on the interrupted continuous wave
system, and that this system of transmission is in place of
the spark system which is used practically all over the
world for communication with ships. The statement goes
on to say that the main objection to the spark system s that
it causes considerable interference in the immediate vicinity
with other services and with broadeast reception. The new
type of equipment has been provided by the Post Ottice
at this station with the ohject of reducing such interference
and in pursuance of the Post Office general policy to
abolish spark communication at all its coast stations. Valve
transmission, it is stated, has already been introduced at
the Seaforth wireless station, with advantage to listeners.

This, we believe, is the first public announcement of the
intention of the Post Office to substitute continuous wave
transmitters at all its existing spark coast stations. Un-
doubtedly listeners will find that this substitution will
result in a great diminution of spark interference. We
sincerely hope that Continental authorities will be moved to
follow the example of the British Post Office, and particu-
larly it is to be hoped that the French coast stations will
realise the necessity for a change in their system of trans-
mission. This result may be brought about more speedily
now that France appears to he shaping a more definite
policy with regard to its own broadcasting stations and
appreciating to a greater degree the importance of a
national broadcasting service.

In this issue we publish an interesting list of the wave-
length allocations which were recently agreed upon inter-
nationally at the Washington Conference. It will be s~n
that as far as was practically possible at the present time
the wavelengths allocated to broadcasting have beez kept
clear of likely interference from other transmissions.

wwWwW americanradiohistorv. com
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HE design of « loud-speaker constitutgs perhaps
the most pressing problem in conncction with broad-
cast development at the present date.  In all other

branches of design, a state of affairs has been reached
where 1t 1s possible, ideally speaking, 1o attain any de-
sired degree of perfection in ICP!U(]ULUOH Admittedly
this degree is not attained in the casc of a very lrnrm
amount of commercial apparatus, but it is fair to say
that, owing to the defects usually associated with loud-
speakers, it is not commercially worth while to go beyond
a certain point in perfecting the design, say, of amplifiers.
Similarly, as far as the broadcast transmission itself is
concerned, the public are not critical beyond a certain
degree as to the quality which is to be had, simply be-
causc with the reproducing means
at their disposal they arc not in u
position to judge.

At the present time, therelore, it
is natural that the attention of all
who are interested in broadeasting
should be largely focussed upon
loud-speaker developments, und
still more is this the casc now that
the  clectrical  reproduction  of
gramophone records has opened up
an entirely new fieid for their use,
and possibilitics are gradually re-
vealing themselves of the creation
of something which really deserves
to be described as a musical instru
ment.

In the history of the art we dis-
cover two main lines of development
which are strongly diflercntiated
from each other.

According to the one, an air duct
or horn is employed, the purposc of which is to cnable
the high velocity movements of a diaphragm of small
area to agitate at relatively low velocity a large area
of air, and thus to reproduce the vibrations at ndequdtc
volume and with the greatest possible fidelity over the

Wirele=s
World

An Historical Survey of the Develop=

ment of Free=edge, Fixed=edge and

Inertia=controlled Cone Loud=speakers
from 1879 to the Present Day.

DECEMBER 21st, 1927.

whole of the musical scale. In a recent issuc of 7'e
Wireless World,' some notes arc given as to the dimen-
sions and shapes of horns which attain this fidelity to a
greater or less degree, and it is at once apparent from a
study of these that we are compelled to employ apparatus
of very large dimensions if we wish to attain satisfactory
volume over the base notes of the musical scale.

The other main line of development embraces all
incthods of reproduction where a horn is not employed,
and it is with these loud-speakers that the present article
is concerned, or, rather, with that section of them where
a diaphragm is used which agitates the air directly anil
not through the medium of a horn. The most common
torm of this diaphragm is a cone, and considerable at-
tention has been given to the vari-
ous methods of mounting and driv-
ing cones so as to give even repro-
duction at adequate volume over the
whole of the musical scale.

The carly history of hornless in-
struments of this type is to he found
as much in phonograph and gramo-
phone developments as in telephonic
apparatus, though there "are carly
examples of loud-speaking tele-
phones which foreshadow modern
practice in the mest remarkable

Fig. 1.—The hornless loud-speaker in 1879;

a device due fo Elisha Gray.
is an iron pan wnich is set in vibration by
the field from an electro-magnet.

way. Ina book Ly Mr. George B.
Prescott, entitled ‘“ The Speaking
Telephone, Electric Light, and
other Recent  Electrical  Inven-
tions,”” and published in 1879, an
instrument is described which is
iltustrated in Fig. 1, and consists
of an iron pan mounted so that its
centre is in close proximity to an
adjustable electro-magnet. This device, which is due to
Elisha Gray, resembles very closely certain types of
hornless loud-speakers in its general arrangement, though
it would undoubtedlv be very inefficient.
* November 16th and 23rd, 1927.

’y

The (liaphragm
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Story of the Hornless Loud-speaker.—

A very interesting type of loud-speaking telephone due
to Sir Oliver Lodge is described in his British Patent
Specification, No. g712, of 1898, onc of which is ex-
hibited at the Science Museum, South Kensington. The
most notable feature of this is
the use of a moving coil drive
which is illustrated in Iig. 2.
The coil, it will be seen, is
situated in an annular magnetic
field and attached by a tripod
arrangement to the device
which it is intended to drive,
which in the case of the Fig. 2
is a microphone for the purpose
of amplifying the telephonic
currents., TFor loud-speaking
purposes the moving coil is
shown attached to a sounding board, and arrangements
are shown where such a board has a number of moving
coils attached to it.

In the Talking Machine News for July, 1904, a
phonograph is described due to Messrs. Starling and
Cole, and termed by them the ‘* Vibratophone.”” [t will
be seen from IFig. 3 that this consists of a paper cone
mounted on a cardboard cylinder, the latter being pro-
vided with a stylus which rests on the phonograph record.
The cone is stated to be about eight inches in diameter,
and its function is indicated as that of setting a large
volume of air in motion without distorting the vibrations
of the stylus. The conical shape of the diaphragm is
recommended for the purpose of rigidity, although “‘a
perfectly rigid weightless plane ’’ is indicated as being
the ideal if only it could be attained.

Fig¢. 2.—Sectional diagram

of Lodge's moving coil

movement, reproduced from

British Patent Spe ificat.on
No. 9/12 of 1893.

Courtesy :
Science Musenm
Authoritics.

One of the original Lodsée moving-coil movements now in the
Science Museum at South Kensington.
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Another interesting device which is closely akin to the
subject under discussion is described in the Chitdren’s
Lncyclopedia (published in 1908) under the heading of
‘“ Things to make and things to do.”” Here a variety
of string telephone is described in which the transmitting
and receiving instruments each consist of a bladder
stretched into a conical form by clamping it to a wooden
board provided with a circular hole about eight inches
in diameter and attaching a weight to the centre point.

Fig.. 3.—An early phonograph (1907) known as the ** Vibratophone "
which made use of a cone diaprragm, mounted on a cardboard
cylinaer.

Iig. 4 shows the stretching operaticn in proress of being
carried out, the bladder being moistened initially and
afterwards left to dry and become hard. The conical
diaphragms constructed in this way are used by inter-
connecting a pair of them with a wire which is supported
50 as to be in light tension.
What was probubly the
diaphragm 7’ loud-
speaker is described
in Lumiere’s patent
No. 11,015 of |
1g0og. This is con-
cerned with the ‘,
well-known pleated |7

first commercial ‘‘ large

=

construction  which
is illustrated in

|

!

Fig. 5 (a) and (¥).

In Fig. 5 (a) a =
pleated  strip  of
elastic material s
shown, some form
of paper or vegetable parchment being usually used, and
this is formed up into the diaphragm illustrated in
TFig. 5 (b) by crimping one edge together and flattening
the other out into a circular form. The edges ¢ f and ¢ 7
of Fig. 5 (e) are joined together, and the resulting
diaphragm is thus circular in shape and thick in the
middle, tapering towards the outer periphery. Owing to
this construction each of the pleats is placed under
torsional stress, and as a result it is claimed that the
tendency to form nodes during operation is reduced to a

Fig. 4.—A diagram reproduced {rom the
Children's Encyclopedia (1908) snowing
tne tormation of a cone diapnragm.

WWwWW_americanradiohistorv. com
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(b)

Fig. 5.~—~Pleated diaphragm construction described in Lumiere’s
patent No. 11,ulo of 1909,

minimum.  Loud-speaker and gramophone reproducing
devices according to this principlte were the first hornless
instruments to appear on thc British market in any
quantity, and their reproduction, while somewhat weak
in intensity, was characterised by a remarkable freedom
from the resonance effects in the middle and upper
registers which are characteristic of ordinary loud-
speakers with inadequate horns.

More recent types of hornless loud-speaker have re-
verted to the conical diaphragm, which appears to be
about the hest compromise between lightness and rigidity
that can be practically achieved. The best instruments
of this class arc not appreciably less sensitive than loud-
speakers of similar standard employing a horn, and in
' general the quality of repro-
duction is purer.

The cone instruments so
far mentioned have not been
telephone receivers in the
proper sense of the word;
the earliest clectromagnetic
device which the writer has
been able to trace which
employs a conical diaphragm
is the well-known DBrown
reed type telephone which is
described in patent specifi-
cation No. 29.333 of 1910,
from which I'ig. 6 is repro-
duced.  Referring to this
figure, it will be seen that
the customary flat telephone
diaphragm is replaced by a
flat reed E (o which is
attached a cone-shaped dia-
phragm F. In the speci-
fication it is stated that this
The Sterling * Primax "' loud- conc may be constructed with

speaker manutactured in this . - ) Q X
conntry under Lumiere patents. IS pellphmy quite free or

DECEMBER 2150, 1927.

clse a flat ring of flexible material T! is provided to
bridge the gap letween the edge of the cone and the
body of the receiver. The drawing shows the principle
of construction as applied to a ‘‘ watch *’ type telephone
receiver, such as would be used in an ordinary pair of
headphones, but its application in other directions is also
indicated, and a particularly interesting comment is made

Fig. 6.—The Brown reed-type telerhone, patented in 1910, makes
use of a L.ght cone-shaped diaphragm.

in the specification to the effect that a receiver of larger
size is preferable when it is desired to make the sounds
travel out into the room.

The next important contribution to the art is due 1o
Hopkins, whose British Patent Specification No. 16,602
of 1914 shows a large conical ‘diaphragm as the repro-
ducing means for a gramophone.  The distinguishing
feature of this cone, as shown in Tig. 7, which is repro-
duced from the specification, is the rigid fixing of the
rim to a pair of heavy clamping rings KK, which in
turn are connccted to a spider ] which supports the
actuating mechanism, in this case a system of levers con-

Fig. 7.—Method of suspending the cone diaphragm in the gramo~
pbone reproaucer patentea by Hopkins in 1914.

nected to a gramophone stylus. A diaphragm of at least
nine inches in diameter is recommended, and the con-
struction shows a central conical portion ' surrounded
by an annular plane peripheral portion ! for which
various recommended dimensions are given. A cap M,
consisting of a pair of mectal cones located on opposite
sides of the apex of the diaphragm enables vibrations
to be impressed upon the latter without crumpling the
material of which it is constructed.

Another form of ¢ fixed-edge ”” cone is described by
Trarrand in his British Patent Specification No. 178,862
of rg92:. One type of loud-speaker referred to in this

B 14

WwWwWw americanradiohistorv com

r

——


www.americanradiohistory.com

ek a—

DECEMBER 215t, 1927.

Fig. 8.—Coil-driven cone loud-speaker patented in 1921 by C. L.
Farraand.

specification is shown in IFig. 8; in this case the cone is
outwardly convex and driven by a moving coil armature
of the usual type, the mechanism being housed within
the concave side of the cone.

The ** free-edge ' principle of construction is described
and illustrated in patent No. 231,798 of the Western
Electric Company, from which Fig. ¢ is reproduced.
It will be seen from this figure that the diaphragm is
of conical shape, and has no constraint whatever at its
edge, which is turned over
parallel to the axis so as to
attain the greatest possible
rigidity. A diameter not less
than gin., and preferably of
the order of 18in., is sug-
gested as suitable,

Some interesting types of
conical diaphragm are shown
in the PPatent Specifications
of Huguet (’Amour; the
most important of these is
the well-known and popu-
lar double-cone arrangement
illustrated in Fig. 10, which
is taken from his Patent
Specification No. 239,245 of
1923. As will be seen from
the figure, the diaphragm
consists of a pair of cones

Fig. 9.—The Western Elec-
tric free-edge cone.
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secured together at their rims, the whole arrangement
being supported at an opening on the inside of one of
the cones by a pair of clamping rings which grip the
inner edge of this cone. This construction is in a sense
intermediatc between that of the fixed and frec edge
types, since the front part of the diaphragm is a cone
which is semi-rigidly supported at its rim by being
secured to the rear part, and in consequence is neither
fixed nor free at its periphery.

Essence of the Rice-Kcllogg Patents.

Undouhtedly the most interesting recent developments
in connection with hornless loud-speakers are those asso-
ciated with the names of Rice and Kellogg. Space does
not permit of any detailed consideration of the theoretical
side of their work, and, furthermore, it has been more
than adequately dealt with by other writers. [From the
standpoint of the present article it is important, however,
to grasp the essential nature of their contrihution to the
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Fig. 10.—Double-cone dlafhregm of the Huguet d’Amour loud-
speaker (1923},

art of loud-speaker design. This consists, in the first
place, in the provision of a diaphragm which is flexibly
mounted so as to have a very low natural frequency,
and at the same time is rigid in itself so that the first
overtone is at as high a frequency as possible.  The
control of the diaphragm is thus its inertia only, the
restoring force due to the suspension being relatively so
weak at ordinary frequencies that it has no appreciable
effect in comparison.  Now if a diaphragm of small
diameter (say six inches or so) is to reproduce the various
frequencies in their correct proportion, it must move
with an amplitude inversely proportional to the square of
the frequency when energised with constant current.

wwWWwW.americanradiohistorv:- com

"

i e o db i nlb. L L -.a'n.ﬁ

o il o

T

[ PP P P VL Ry, O | pe—

b e add @

AT TR L T e

SR TSNSV R T

L, S, o

PR T —— ——

S LY T

.oy A

o - S :_. e ey T

AT


www.americanradiohistory.com

8ro

Story c¢f the Hornless Loud-speaker.—

This effect is given with the inertia control arrangement
above described, and it will hold good up to the frequency
where the diaphragm ceases to act as a simple piunger

—

"

Fig. t1~—The Rice-Kellogg loud-speaker (1925) in which the
principle of inertia control is appl.ed to the diaphragm.
and breaks up into complex overtone modes of vibration,
so that if the first overtone is high enough to lie above the
audible range the frequency scale will be exactly uniform.
The feature of ineitia control is a notable departure
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fiom previous standard practice for cone type loud-
speakers as in all cases, even with frce-edge cones, the
control has been of such a nature as to bring the main
resonant frequency well within the audible range, the
figure of 8oo-1,200 cycles per sccond for example being
specified for the Brown reed.

The second essential feature of the Rice-Kellogg
system is the mounting of the cone in the centre of a large
baffle plate, the purpose of which, as is well known, is to
prevent leakage of air from one side of the cone to the
other at the low frequencies with consequent loss of
radiation.

These two features are illustrated in combination in
[ig. 11, which is taken from British Patent Specification
No. 245,796 of 1925.  The figurc shows the conieal
Jiaphragm 1 secured to a supporting ring 2 by a ring 3
of flexible material. The cone terminates in a cylindrical
moving coil 4 working in the air gap of the field magnet.
The fixed supporting ring 2 of the cone is secured to the
baffle 18, the size of which is stated in another specifi-
cation to be at least of the order of magnitude of one
quarter of the wavelength of the longest useful sound
wave ; if therefore a baffle three feet in diameter is
employved a frequency as low as 1oo cycles will be
effectively reproduced.

The foregoing notes outline the main tendencies of
development in loud-speakers of the hornless type, hut
it is obviously impossible to do justice to many develop-
ments, particularly in respect of details of design, which
have taken place during recent years, and it is equally
impossible to state with any real certainty to whom the
credit for the various improvements is due. The classifi-
cation of conical diaphragms into *‘ free-edge,”” ¢ fixed-
cdge,” ““ double-cone,”” and *‘ inertia-controlled *’ types
is a serviceable one for practical purposcs, however, and
it is belicved that the examples given trace with a rcason-
able degree of accuracy the trend of development during
the past few vears.

THE SCREENED VALVE IN AMERICA. An interesting picture showing the new screened grid valve which is being put on the

market vy the Radio Corporatioa oi A nerica under tne name ** U.X.222."

The picture indicates the construciion of the valve,

whilst on the right is shown the special type of shield which is recommended

B 106
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SHORT WAVE RECEPTION.

HERE secems to be a general

tendency to regard the use of an
oscillating receiver on the ultra-short
waves as quite permissible, and, in-
deed,
conduct is irreproachable so far as
the normal wavebands are concerned
have no hesitation in operating their
short-wave sets in this condition. It
is admittedly difficult to avoid occa-
sional heterodyning of an incoming
carrier wave, but, after having cali-
brated the receiver, there is no real
need to interfere with the reception
of other listeners on the wavelengths
of the more popular stations. If they
are coming through at sufficient
strength to be really worth while re-
ceiving, their signals may be found
without operating the reaction control
at its limit.

‘the conscientious amateur should
not rest satisfied until his control of
regencration is really smooth ; if it is
not, it will always be a difficult mat-

ter to avoid causing interference,
and, moreover, the recciver can
never  give really  satisfactory
results.

0000

A CURE FOR L.F. HOWLING.

HE use of a choke-filter output

circuit is rightly recommended
as a preventame of low- flequency 0s-
cillation, which is often produced in a
modern sensitive receiver when the
H.T. battery develops a high internal
resistance, or when the set is con-
nected to a battery eliminator, the
potential divider of which may act
as an interstage coupling in a similar
manner.

It should be clearly pointed out
that the advantages of the choke
filter—so far as the prevention of os-
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many amateurs whose wireless -

Assistance of

cillation is concerned—are only ob-
tained when this circuit is of the type
in which one side of the loud-speaker
1s connected to L.T. negative.

The alternative methods of con-
nection are shown in Fig. 1. The
first (A) may now be considered as
out of date; it admittedly achieves
the desirable object of keeping the
steady anode current out of the loud-
speaker windings, but it does not re-
strict the development of audio-fre-
quency voltages across any resistance
which may exist in the battery (or
potential divider). Thus it will not
prevent self-oscillation, so the secondd

HT+ HT +

A B

Fig. 1.—Alternative output filters.

arrangement shown in circuit B
should always be adopted, particu-
larly when there is any tendency
towards this condition.
0000
SERIES FILAMENTS.
T is usual to connect valve filaments
in series when they are supplied
with current from D.C. mains, as
this procedure reduces the amount of
energy which is lost through the in-
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TIP

A Section Devoted to the

the Beginner.

sertion of the necessary voltage-reduc-
ing resistance. As there will always
be a surplus voltage, it should be
realised that therc is no economy in
using 2-volt valves, as these are no
cheaper than those with six-volt fila-
ments, which have, generally speak-
ing, better characteristics. Of
course, there is no real reason why an
existing stock of the former valves
should not be used up, as the same
amount of current will be consumed,
although the proportional wastage
will e higher.

It is not generally realised that
there is no objection to mixing valves
rated at different filament voltages ; it
1s essential, however, that their cur-
rent rating should be the same.

There is inevitably a certain
amount of risk of damaging valves
when they are connected to a high-
v tage source, so it is not a bad
plan to take the precaution, while
making preliminary adjustments, of
inserting a ‘‘ dummy ’’ filament in
each holder. This may easily be made
with a few yards of fine resistance
wire wound on a small hobDbin ; its re-
sistance value should be the same as
that of the valve. (The latter is
easily calculated by dividing rated
volts by rated amps., the answer being
in ohms.) As a guide to the gauge of
wire to use, it may be stated that Nos.
36 and 40 Eureka have resistances of,
respectively, about 15 and 37 ohms

per vard.
) 0000

THE ‘“EVERYMAN FOUR”
ON LONG WAVES .
T is well known that for reception
of the long waves the H.F. ampli-
fying stage of this receiver is eli-
minated ;  with this alteration the
aerial is directly coupled to the de-
tector valve grid coil, and conse-
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quently it will sometimes be tound,
whef receiving Daventry, that there
is interference from a near-by
medium-wave station. As has already
been stated in these columns, a con-
siderable improvement in selectivity
may be cffected by connecting in series
with the A, terminal and the aerial a
fixed condenser of some o.0002z mfd.
There is, however, another method
which imolves no addition, and
which is often equally effective.

It is generally realised that the
selectivity of a circuit is greatest when
the proportion of capacity to induct-
ance is highest. ‘The circuit in ques-
tion may be made to conform to this
requirement by gradually removing
turns from the long-wave loading coil
until the long-wave station is ‘¢ tuned
in 7 with nearly maximum condenser

reading.
0000

COIL CONSTRUCTION.
N the early days of wircless tele-
graphy it was common practice to
finish off single-laver solenoid coils by
means of lengths of tape with which

Fig. 2.—Securing the last turn of a solen—

oid cell by means of a short

length
of tape.

the last turn is secured in the manner
shown in Fig. 2. This refinement
seems to have fallen into disuse of
late, but it can nevertheless be recom-
mended, particularly as applied to
unprotected  interchangeable  coils,
which must of necessity be subjected
to a certain amount of handling, and
which should therefore be reasonably
robust.

The method of procedure will be
fairly obvious from a consideration
of Fig. 2. The first step is shown
in drawing A ; when some half-dozen
turns remain to be put on, a short
length of tape or silk ribbon, folded
double, is laid on the former in the
manner shown, and the winding is
continued over the loop. The last
turn is passed through it as in draw-
ing B, after which the loose ends are
pulled taut and then cut off level with
the wire.

Luither two or three equally spaced
lenp.i1s of tape should he used at each
end of the coil ; the procedure at the
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starting end will be slightly different,
as the wire must be passed through
the loops before beginning the opera-
tion of winding.
cono
L.F OSCILLATION.

One of the troubles which has be-
come common in these days of highly
clticient valves and H.T. “battery
eliminators ”’ or ‘‘ mains units’’ s
that of interaction between the L.T".
stages of a receiver.

This trouble is generally mani
fested by a rattling noise in the loud-
speaker not unlike the water-hammer
cffect one sometimes finds when a
household tap is partially turned on.
On rare occasions it may show up as
a cyclic increase and decrease in signal
strength not unlike fading.

One almost certain cure (if the re-
ceiver be transformer coupled) is to
reverse the primary or secondary con-
nections of one of the transformers.
If a cross-over is to be made it is
better, as a rule, that it should be
done on the primary side.

Another way of mitigating the L. T7.
oscillation difficulty is greatly to in-
crease the size of the condensers in the
mains unit, or bLetter still to use an
entirely separate source of supply for
the last valve. Neither of these two
schemes is, however, particularly
cconomical.

In the case of resistance-coupled
receivers the trouble is serious, and
will probably only be cured by the
use of a separate source for the last
valve. as already mentioned, or by
reducing the value of the anode-grid
coupling ccadensers which, wmfor
tunately, robs the receiver of some of
its low-tone capabilities. However, it
should be pointed out that some loud-
speakers which are inherently weak
on the reproduction of these tones are
actually improved by a proportionate
reduction of their intensity in the

amplifier.
0CuvoO

NOISES ON SHORT WAVES.

NYBODY who has done much re-

ception on wavelengths Dbelow
8o metres will know what a nuisance
loose contacts anywhere near the re-
ceiver can be, particularly when the
receiver is in a state of oscillation for
the purposes of searching or receiving
C.W, signals. The trouble is mani-
fest as a scraping or crackling sound
in the telephones, and sometimes
quie a lot of hunting is necessary
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before the particular metal object
causing it is found. Very often the
cause is traceable to the telepliones
themselves, and is found to be due
to looseness in the swivel suspension
by means of which the earpieces are
attached to the head-band. If this is
so it can easily be proved by rattling
the earpieces briskly, when the scrap-
ing noises will become worse. This
sort of thing will happen on short
wavelengths even though the tele-
phone leads are shunted with a block-
ing condenser. The cure is to make
all the swivels or pivots holding the
carpieces fairly stiff and to take up all
wobble. Lubricate the rubbing metal
surfaces of all swivels with a small
spot of oil.  Sometimes a-ittle lubri-
cation alone 1s enough to stop the
noises without the necessity for any

adjustment.
) 0000

TERMINAL CONNECTIONS.

HERE is a right and wrong way

of carrying out the majority of
operations associated with a wireless
receiver. The task of connecting a
lead to a terminal, simple as it would

L=

Fig. 3.—Incorrect (A) and correct (B)
methods of connecting a looped wire to
’ a terminal.

appear, is a case in point which may
not be obvious to beginners. It will
Le found that, unless the loop in the
end of the wire is bent in the same
direction as that in which the ter-
minal head is rotated when it is being
tightened up, there will be a tendency
for this loop to straighten out, with
the result that the connection will be-
come less perfect, and, if the receiver
is subject to vibration, the lead will
very possibly be displaced. The right
and wrong methods are illustrated in
Fig. 3. ,

The observance of this precaution
is specially recommended where in-
ternal permanent connections are
being made, either with terminals or
nuts and screws ; troubles due to in
correct procedure are most likely to
manifest themselves when the dia-
meter of the terminal heads or nuts
is small.

B 18
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WIRELESS AND METEOROLOGY.

Atmospherics Used to Trace Progress of Hurricanes in the West Indies.

By Our New York Correspondent.

HE disastrous hurricanes which swept the West

Indies last autumn, and particularly the one

which wrought such havoc in Miami, served very
forcibly to draw the attention of the world to these great
storms.  They are an annual event, but seldom do they
come in such numbers or with such intensity as they did
last year. Lvery year they do an enormous amount of
damage and take toll of many human lives on one or
other of the many islands which go to make up the West
Indies. Sometimes, as was the case last year, they reach
the mainland of Mexico or the southern coast of the
United States, where the population is denser, causing
even greater loss of life and heavier damage.

‘The United States Weather Bureau has done much to
mitigate the evil, by collecting information about the
movements of these storms and telegraphing warnings to
places which appear to lie directly in their path. It is,
however, extremely difficult to get accurate information
about the approach of a hurricane, for they approach
rapidly from far out on a part of the Atlantic which is
unfrequented by shipping equipped with wireiess.

The breeding place for

devoted their time and energies to the problem of the
elimination of the effects of static.

The volume of atmospherics we get in this country,
even during the worst spells of the year, is in no way
comparable with that expericnced in tropical countries.
The volume of static experienced in the vicinity of the
West Indies—in the Gulf of Mexico and the Caribbean
Sea—is at certain times of the year stupendous. LEven
a nearby station is often completely blotted out by a con-
tinuous crashing roar of static.

Those familiar with wireless conditions in the Gulf of
Mexico and the Caribbean Sea have long noticed that
the periods of heaviest static occur during the hurricane
season, 7.e., July, August, and September, and that con-
ditions are at their very worst when a hurricane is raging
somewhere in the area.

It is clear, thereforc, that hurricanes announce their
approach of their own accord and in unmistakable terms,
but it has been left to an officer in the U.S. Navy, lLieut.
L. H. Kincaid, to evolve the theory that the strength of
static is proportional to the rate of change of barometric
pressure, it already being a

these hurricanes lies in the
Doldrums, a calm region of

known fact that the static
emanating from an intense

low barometric pressure lying
in the vicinity of the equa-
tor. Actually, they are he-
lieved to have their origin
south and east of the Cape
Verde Islands, near the
African coast. From there
they travel at a spsed of
something like 300 miles a
day in a west-north-westerly
direction, until they reach
the West Indies, when they
usually curve northward in
general conformity with the
configuration of the land
they encounter.

Once a hurricane has

cyclonic storm is greatest at
or near its centre. Having
developed this theory, Lieut.
Kincaid proceeded to put it
to the test, using for the pur-
pose a wireless direction
inder, to see if he could
accurately follow the track of
a hurricane, and the story
of his success makes interest-
ing reading.

Observations on the

Kittery.

For two years Lieut. Kin-
caid was navigating officer
of the U.S.S. Kittery, a

small naval auxiliary mak-

reached one cof the outlying

ing regular trips between

islands, its progress can be
followed accurately  and
warnings sent on in advance
to places which appear to lie
- in its direct path, but there is
always the risk that the storm will suddenly alter its
course, missing some place which is expecting it, and
striking another place which expected to be missed and
is therefore unprepared.

The curse of atmospherics has been with us ever since
the invention of wireless, and it still persists in marring
our broaccast reception to-day, despite the long years
during which some of the world’s leading scientists have
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Fig. 1.—Intense static graph taken on the evening of September

16th, 1926, while riding out the Miami hurricane. Note isobars

indicating intense area of low barometric pressure. Reception

from Arlington and other points impossible owing to extreme
intensity of static.

Hampton Roads (Virginia)
and the West Indies. Her
itinerary included the islands
of Cuba, Haiti, Porto Rico,
and the Virgin Islands.
Since the Alitfery is a small, flat-bottomed craft, it was
of some considerable importance that she should know
in advance what kind of weather lay ahead of her, so
that, if necessary, she could run for shelter before be-
coming involved in the full fury of a storm.

For this purpose weather maps were made use of, the
information wherewith to construct these maps being
received on board daily from the naval wireless station at

wWMwWeamericanradiohistorv: com
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Wireless and Meteorology.—

Arlington. It was soon found that there was a certain
distinct relationship between the state of the atmosphere,
as revcaled by the weather maps; and atmospherics, as
these latter affected reception of the reports from Arling-
ton.

The ship’s wireless operator became a static barometer.
Every time he reported heavy static, an arca of changing
atmospheric pressure was found to be between the
Kittery and Arlington, or the ship was close to some one
of the islands where local static was intense. Apart from
static caused by hurricanes, there is, in that region, a
more or less steady static level which is subject to seasonal
changes, diurnal changes, and local conditions. Any-
one used to a particular locality in the region can quickly
tell whether static conditions are above or below normal
for the time of day and season of the year at which the
observation is made.
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Fig. 2.—Static graph taken on the wmorning of September 24th,

1920, snowing no static on a complete revoiution of the D.F.
pointer. Note relation between this condition and evenly dis-
posed high pressure isobars: fine weatner and good wireless

reception.

The type of weather map which coincided with the
heaviest static was noted, and in every case where static
was intense, there was on this map a storm, trough of
low pressure, or other depression of low or falling
baronieter between the Kirfery and Arlington. Recep-
tion was impossible when the Nassau and Miami hurri-
canes were between Arlington and the Kittery.

It was further observed that the intensity of the static
would invariably be proportional to the intensity of the
atmospheric disturbance lying between the transmitting
and 1eceiving stations. That is to say, the intensity of the
static depended wupon the stecpness of the pressure
gradient. Fig. 1 shows the steep gradient cxperienced
by the Kittery while riding out the Miami hurricane,
when it was impossible for her to receive Arlington.

Furthermore, improved reception resulted from the
passage of such depressions when the area between the
Kittery and Arlington was occupied hy a high pressure
arca. This is shown in Tig. 2. The ring of dotted

Wireless
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lines round the ship in Fig. 1 indicates the volume, of
static received from all points of the compass. In
Fig. 2 the ring is devoid of static.  The method of
obtaining these rings will be explained later on.

It was found that static was particularly mild if the
area of high pressure was a large active one, with rather
evenly formed isobars showing an even pressure distribu-
tion within it.

These observations led to the conclusion that static was
either directly or indirectly due to the consequences of
steep pressure gradients.

Direction Finder Brought Into Service.

Other ships had for years noticed these conditions in a
general way, but had not taken the trouble to compare
accurately static conditions with the weather maps. Lieut.
Kincaid did, and pondered long and deeply over the
matter. I"inally he decided that a direction finder might
help him to come to some more definite conclusions on
the subject, so he applied for one, and it was installed
early last summer.

Front a purely scientific point of view, luck seemed to
be with the investigator, for he had before him one of
the worst hurricane scasons on record, and the Kitfery
was in them all.  In July, when on her first trip with
the direction finder, unusually strong atmosplerics were
heard while in Crooked lsland Passage, and when the
direction finder was swung on them, they were found to
be sharply directional to the eastward of the Lesser
Antilles, and are believed to have emanated from the
hurricane which later became known as the Nassau Hurri-
cane, owing to the damage it caused to that island.

The progress of this hurricane is illustrated in Fig. 3.
At that time the Kittery was not equipped with a static
recorder, so only the general direction of maximum static,
as observed aurally, could be recorded on the chart, as
shown in the figures.

It is worthy of note that in Fig. 3 the direction of maxi-
mum static does not pass through the exact centre of the
storm, but through a point very close to it. This tallies
with the frequently observed fact that static diminishes
considerably, or dies out altogether, when the observer
1s located in the centre of a cyclonic disturbance, where
the sky is often clear and the weather dead calm.

The static is most intense round the edge of the centre,
where the winds are most violent, which seems to sug-
gest that the static is formed by the friction of conflicting
air currents, just as clectrostatic electricity is formed by
friction in a Wimshurst machine.

During the progress of the Nassau hurricane the direc-
tion finder was of direct assistance to the Kirzery while
she was en route from Guantanamo to Port au Prince,
Haiti, for it indicated that the storm would pass to the
northward of Haiti, thus leaving her unaffected.

Telephoto Receiver Used as Recorder.

At this time the Kiztery was equipped with a Jenkins
weather map receiver, an adaptation of that well-known
inventor’s system of phototelegraphy. By means of this
receiver, the weather maps could be received directly in
map form, instead of having to be lahoriously plotted
out on board from a long coded report, sent telegraphic-
ally, for the region. It was soon noticed that static, as
in other forms of wireless reception, greatly marred the

B 20
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Wireless and Meteorology.—
received maps, but this fact inspired the investigator to
use the machine as a static recorder.

On her next trip, therefore, the Kittery’s direction
finder was hooked up to the weather map receiver, the
L.F. output of the D.F. being taken to the input termi-
nals of the map machine instead of to a pair of phones.
The paper wrapped round the receiving cylinder was
scaled from o degrees at the starting end to 360 degrees
at the finishing end. Commencing with the D.I". pointer
at o degrees, the machine was started, and as the cylinder
rotated the D.F. pointer was turned by hand at the
rate of 10 degrees per minute. The resultant record
thus gave a graph of static conditions in all directions, a
particularly heavy record at any particular part of the
graph indicating heavy static in the direction shown by
the degree scale.

These graphs, however, give little more than the guwan-
tity of static in any given direction. It remains for an
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faced the Miami hurricane. Fig. 5 shows the ~tatic ex-
perienced by the Kittery between the latler two storm
centres. While the Swan Island disturbance gave most
static, some static was also noticeak:le in the direction of
the approaching Miamti hurricane.

In his official report, Lieut. Kincaid says: ‘ Having
plotted the position of this hurricane twice daily, it was
predicted that the centre would pass sufficiently to the
northward of Cape Haitien for the Kuffery to reach that
port according to schedule. This prediction was correct.
All precautions were taken, however, for encountering
heavy weather.

¢ The ship left Cape Haitien before dark and rode
out the storm in comparative safety in the lee to the
northward of Tortuga Island, which rises abruptly to a
height of 1,200ft., with deep water close up to it. The
Kittery steamed in the lee all night, where the apparent
force of the wind was reduced to gale force and the seas
were negligible, although in the upper air above the island

JuLy 23"9 1906

JuLy 2ath

1926 Jury 2sth 1906

Fig. 3.—Maps showing direction of maximum static during the Nassau hurricane.

additional attachment, which the Bureau of Engineer-
ing, U.S. Navy, and other sources are perfecting, to give
the relative intensity of the individual impulses.

The month of September, 1926, was marked by an un-
usual degree of tropical storm activity in the region of
the West Indies, for in addition to the Miami hurricane
there were no less than four other storms of tropical
origin. The tracks of the Bermuda hurricane, the Swan
Island hurricane, and the Miami hurricane were faith-
fully and accurately recorded by means of the graph
instrument, and the Kistery, by artful dodging, evaded
every storm and arrived at her destinations on time.

The striking accuracy with which the various hurri-
canes were traced is exemplified in [ig. 4, where the
static graph around the Kii/tery’s position shows its direc-
tional properties in spite of the fact that she was, at
the time, hetween two centres.

At the time the observations recorded in Fig. 4 were
taken, the Kittery harl just passed between the Bermuda
hurricane and the Swan Island disturbance, and now

B 21

the wind could be seen by the clouds to be of hurricane
violence.

The static graph shown in Fig. 2 was taken on Septem-
ber 24th, after the passage of these hurricanes. The
record is free of static all round the compass, and recep-
tion from Arlington was as clear as a bell. Lieut. Kin-
caid points out that good weather, both from the meteoro-
logical and a wireless point of view, is indicated by the
fact that the morning of Scptember 24th was the only
time during the month when no. static was recorded on-a
complete revolution of the compass.

Lieut. Kincaid seems to have been particularly fortu-
nate in the number and frequency of the hurricanes he
encountered, though probably his shipmates would be
inclined to express themselves somewhat differently on the
subject, with dark allusions to one, Jonah! However,
from a purely scientific point of view, had the Kirtery not
encountered all these tropical disturbances within such a
short interval of time, it might have required several
vears of observation to obtain adequate data to support

wWwWWwW.americanradiohistory. com
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Wireless and Meteorology.—
Lieut. Kincaid’s theory. As it turned out, conclusive
proof was obtained from two successive voyages.

As a result, ships equipped with a direction finder and
a static recorder can, by application of rhe theory that
static intensity depends upon the pressure gradient,
readdily locate the hurricane’s position, follow its track,

T Y swan isLano
_____DISTURBANCE

/
?] i
*SWAN 5.

Fig. 4.—Statlc graph taken on the afternoon of September 14th,
1926, showing maxima between Hermuda and Swan Island
hurricanes.

o
\ MIAMI ¢ /H
2l HURPICANE,

and thus avoid its fury. The elements ol surprise and un.
preparedness, which are frequently the cause of disaster,
can now be eliminated.

Land D.F. Stations Projected.

Arising out of the results obtained by the Auttery in
locating and tracing hurricanes, it is proposcd to utilise
existing U.S. Naval D.F. stations for the purpose of
practising the picking-up ot directional static, and if
satisfactory results are obtained the next logical step will
be the erection of special D. I, stations on several of the
outlying islands. These stations would be so chosen that
simultancous bearings could be taken of directional static,
and by the process of triangulation aiready used in find-
ing the position of ships, the position of an advancing
hurricane could be found with accuracy several days before
its arrival at the islands, thus giving ample time for warn-
ings to be circulated. Hourly observations would then
accurately reveal the storm’s progress and course.

Those afloat in large or small vessels could then have
ample time to scek refuge, and those ashore could make
preparations for the security, as far as possible, of their
property.

The value of such arrangements, expressed in terms
of human lives, will be appreciated when it is pointed out
that thousands of West Indian natives depend upon the
prevailing trade winds to earn their living. ‘I'he fisher-
men of these islands particularly put their faith in these
winds. In the early morning they may be seen sailing

ut to sea on the land bLreeze, returning at sundown on the

DECEMBER 21st, 1927.

sea breeze. They do this with regularity, day after day.
LEvery hurricane which happens along takes a tremen
dous toll among these natives. The same applies to the
sponge divers of the Bahamas, and to the inter-island
traders.

Accurate hurricane warnings would also be invaluable
to the densely populated arcas in Florida and along 1he
north coast of the Gulf of Mexico. By the time a hurri-
cane gets so far north it is, of course, under close obser-
vation by the meteorological autherities, but they can
only record progress as i/ s made ; they cannot accurately
torecast the future track of the storm, for by the time it
reaches the coast it invariably curves in a more northerly
direction, but it is impossible to foretell accurately just
how and when it will curve. Its rate of progress may
also alter suddenly.

The writer was in New Orleans in 1915 when that city
was wrecked by a hurricane. Previous hurricanes had
always curved away from the city, so that it came to be
known as the ‘‘storm-proof city,”” and lirtle notice was
taken of the approaching hurricane until it actually struck
the town, it having failed to curve away as usual.

Frequent D.F. observations of maximum static would
enable the storm centre to be accurately located, and at
least an hour or two’s warning given of its approach
hefore it actually arrived, thus enabling precautions to
Le taken to minimise loss of life and damage to property.

The results obrained by the Kittery last vear have
aroused a considerable active interest on the part of
several American Government departments, and the pro.
gress made in following up the results will be watched
with keen interest by bhoth wireless men and meteorolo-
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Fig. 5.—Static graph taken on the afternoon of Septemher 15th,
1926, showing the two maxima between the Swan Island and
Miami burricanes.

gists. If it can be proved that accurate and valuable
results can be obtained in connection with West ‘Indian
hurricanes, there is scope for the adoption of the plan in
other parts of the world where intense tropical storms
occur, such as in the Bay of Bengal and in the China Sea.
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THE COSSOR SCREENED VALVE.

Characteristic Curves and Practical Hints for Best Conditions of Working.

HE general principles underlying valves in which

the anode or plate is screened electrostatically from

the control grid have been set forth recently in
this journal.! It will be clear to those who have con-
ducted experiments with screcened valves in a receiver,
that they are in everv way superior to any neutrodync
combination. The valve we have just tested is produced
by Messrs. A. C. Cossor and has a low filament wattage,
namely, 2 volts o.1 ampere, 7.e., 0.2 watt. The fila-
ment, control grid and anode (which is invisible, due to
the gettering) are of conventional design. The screen,
shield, or screen grid (as it has been termed) is, to all
intents and purposes, an ordinary grid let into a rect-
angular aperture in a flanged shieldd near the anode.
‘The arrangement of the electrode is transverse, as dis-
tinguished from those of the G.E.C. of America valve,
whose electrodes are eylindrical.

The filament and control grid are Lrought out to a
threc-pin socket at one end of the valve, whilst the
screen and anode are taken to a two-pin socket at the
opposite end.  Both sockets are alike, and the spacing
of the pins is identical with that in the usual three-
electrode valve socket. In fact, each socket has four
holes, three heing used at one end, and two at the ather.

S ATHNE

Interior construction of the Cossor screcned valve; the filament
and working grid are on the left, wh:le the anode and screen
grid are on the right,

It is pot clear which is the anode pin and which the
screen grid pin.  There ought to be some indication on
the valve to distinguish between the two. The user
should note, thercfore, that when the valve is viewed
from above with the lilament end to the left and the
three pins at the Dbottom, the scrcen grid pin at the
right-hand end is nearer to him. If this fails to locate
the screen grid it is a very simple matter to conduct a
test. With filament lighted and the negative to the con-
trol grid, there will he no anode current when a voltage
of, say, 120 is applied, provided the screen grid is free.
If the voltage is applied to the screen grid, the anode
being free, a current will flow, since the screen grid will
function as the anode of a three-electrode valve.

Another point to be noted is that, with the early samples
received, the length of the valve from socket to socket
(overall) varies lin. or more, which is not always con-
venient. If a holder with vertical spring clips is used,
there must be rcom to accommodate the longest valves.

COSSOR SCREENED VALVE
FILAMENT VOLTAGE = 2
&2 FILAMENT CURRENT = 0'1AMPERE
o SCREEN VOLTs(Vg) =80
o 415 IMPEDANCE IN =0
s ' ANODE CIRCUIT
5 ALT¢S
] -1
2 [ Vertl®
= | —
Z /'/\/
- 10
&
5 = TANT
N (is#la) 2CONSTER
2 ~Vg= —— =1
o s I e e Vg=0_|
w osh LN | 1]/
o T T NRIF TS
o (‘\/ ) |
3 [ 2 ""\ l Vg=—1'5
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Y] A .| | sCreEN cuRreNT Ve=0)
5 o | 1
—1 1 14 [
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+
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Fig. t, — Characteristic curves of the Cossor screened valve.

Whnen Vg = O, the amplification factor is 400 and the internal
resistance 2 megohms.

The characteristic curves of one of the Cossor valves
submitted for test are given in Fig. 1. They are of
the same nature as those previously described in this
journal.  ‘There is, however, a marked difference in the
magnification factor and the internal resistance. The
working part of the characteristic is usually that between
the two dotted lines AB, CD. That is to say, one
usually works with screen volts = 8o, anode volts = 120
to 150, and grid bias between o and — 1.5. Of course,
any part of the characteristic can be used. [or example,
if we select the points X or Y we have the extremely
interesting case ol zero damping due to the valve, since
at both points the tangent to the characteristic curve is
horizontal.* This being interpreted mathematically means
that the internal valve resistance is infinite. In practice,
the cffect of absolute zero dampinz will be approximate,
since allowance must be made for grid volt swing and
anorle volt swing due to incoming signals. But for really
weak signals the damping is substantially zero, i.e., the
tuning curve of a tuned anodc would be that of the coil
and condenser alone.

P The Wireless World, Augusi 31st, September 7th and 14th,
October 19th and 26th, 1927,
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The Cossor Screened Valve.—

‘The high internal resistance of 2 megohms at Vg=
- 1.5 volt means that the valve damping is in general
negligible. It is clear from the articles mentioned pre-
viously that ordinary coils (not low loss) are best suited
for use with screened valves. The dynamic resistance of
a tuned circuit with an ordinary coil is probably of the
order 10° obms, or onc-twenticth that of the valve. It
will be seen from Fig. 1 that when the bias Vg is fixed
at —1.5, the current variation at, say, Ve=120 volts
is greater from —1.5 to o than from —1.5 to 3 volts.
To avoid distortion the amplitude or signal swing must
be small (it usually is in the H.F. part of the amplifier).
Distortion of this type at H.F. gives rise to auxiliary
frequencies which are multiples of the signal frequencies.
Provided they are by-passed and prevented from enter-
ing the L.F. amplifier, little harm results. Nevertheless,
it is not desirable to have such distortion, and in cases
where the amplitude is likely to reach o.5 volt the grid
bias should not exceed about — 1.0 volt, which is awk-
ward when bias cells are used.

The magnification factor is about ten times that of

Wireless
Worela

DECEMBER 215, rgz;.

any three-electrode valve on the market. With the accom-
panying high internal resistance ‘the actual magnification
with an impedance 7 can be written g7Z where g
is the mutual conductance or change is anode current per
volt change on the grid. At Vg=-1.5 and Va=r150,
g=2x10"" ampere per volt. Thus with a tuned anode
of dynamic resistance 1.5x 10° chms the amplification
would be 2 x ro™' x 1.5 x 10" = 20, which would give amnle
stability.  This is some way off the actual valve magnifi-
cation of goo. The relatively small magnification is due
to the small value of g, ov alternatively to the high in-
ternal valve resistance which drops most of the A.C.
voltage.

Tested in a four-valve receiver with 1 Ha T, stage, the
results were in every way satisfactory, there being no
suspicion of oscillation. The set was, of course, specially
designed for screened valves and had an external screen
for the valve, also the coils were screened. The coils
used were toroidal (substantially small external field) and
wound with solid wire. Tested in a five-valve set (2
H.1".) with very small open aerial or a frame, the Con-
tinent of LEurope could be searched with case.

Belgian Amateurs.

Mr. J. Blanchart (EB4EW), 59,
Avenue des Tilleuls, Vieux Dieu, Ant-
werp, is now active on the 45-metre
waveband with an input of abont
40 watts and will welcome reports.

Mr. P. Duvigneau (EB4AC), 16, ruc
de I'Eglise, Antwerp, the city manager
of the Rescau Belee, is transmitting
regularly between 0600 and 0800 G.M.T.
and keeps up a regular schedule with
0Z 4AC. Mr. R. E. Robinson, 3, Chet-
ham Avenue, Dunedin, Otago.

Mr. Louis Eran (EB4B('), 46, Avenue
van Put, Antwerp, the district manager
of the Peseau Pelee, has Leen active since
November 1st with an input of 80 watts
pure D.C., using the Levy type of
aerial.  He has been in two-way com-
munication with a number of stations in
Australia and New Zealand, including
0Z4AA, when this station was being
operated by Miss Bell on November 8th.

Mr. Era has also keot up a regulur
schedule since November 16th with
ARCX, the Norwegian whaler N. 7.
Nivlsen Alomso in the Antarctic Ross
Sea, the signal streuath at each end
sometimes reaching R7. ARCX trans-
mits on 305 metres every dav at 0700
G.M.T. After clearing his traffic with
Bergen LGN, the operator, Myr. H. Olsen,
listens for amateurs.

[eleRoNe
A New Rhodesian Station.

Mr. G. G. Livesey writes to us from
Southern Rhodesia. where he has been
cranted a transmitting licence for wave-
lengths uo to 200 metres. His call-sign
is FOOZSRB, and he is now transmitting
on 20 and 40 metres. His input at
present is derived from either dry cells,
a hand generator. or an M-L converter,
but ultimately be will be using 50 watts
to a VO/50 Mullard oscillator and the
wavelengths will be crystal controlled.
The station is thirty-five miles from any
town and 5.000 feet above sca level. He
is comparing the efficienicy of high- and

 TRANSMITTERS’ NOTES :

low-angle radiators, the first svstem to
be tried heing a half-wave horizontal
oscillator, current fed, and 40 feet above
earth, Mr. Livesey will welcome reports
from British amateurs, which should be

addressed to him cfo- Mr. Chapman,
“ Killarpey,”’ Lalapanzi, Soathern
Rhodesia.
o000
International *“Z ** Code.
With reference to the International

7 Code published in our issue of
October 12th, page 509, and in response
to the snbsequent note on page 554 of
our issue of October 19th a correspondent
has kindly sent us a revised list, from
which we take the following interpreta-
tions which supplement or correct those
in our previous list :-

ZWR  Your signals weak but readabie,
ZOD Your coliation is differcur.

ZRO Are vou receiving QX

ZR( Can vou receive code -

ZHY We are holding . . .

ZyP Mispunch or pertorator failure.

ZCW  Ave you in communication with . . .

Zrp Punch plain only.
ZF8 Signals fading badly.
ZRA Reversed anto tape.

Z¥S Your signals fading slightiv.

ZHS Send high speed aute . . WPM (words per
minutel.

ZS0 Transmit slips once.

ZTH Transmit by hand or at hand speed auto.

28T Send slips twice.

Stand by for . . .

How many messages ou hand ?
0000

Reception of Australia (2FC).

In our issue of November 23rd we sug-
gested the possibility that the signals
heard by a correspondent on an “ Em-
pire ”’ short-wave receiver without either
acvial or earth might have been on a
Larmonic of 2LO. © We have since re-
ceived reports from other correspondents
of similar veception of 2FC, which make

that our scepticism was un-
founded. A correspondent in Somerset
tells us that he veceived this station at
good loud-speaker strength on a modified
* Lmpive " two, with one additional L.F.
stage, on October Z0th and, incidentally,
remarks that he also found difficulty
during the first fortnight of October in
receiving distant short-wave stations,
0000

Australian Amateurs.

We are indebted to our contemporary,
“ Radio in Australia and New Zealand,”
for the following new QRA’s and changes
of address :—

it clear

2FM A. Murrav, 38, Cowles Rd., Mosman, N.S.W.

2RZ J. Atkinson, f0), Spencer Rd., Mosman,

2WF W. Fulton, 244, New Canterbury Rd,
Petershant, N.S.W.

3AX L. Askew, Deacon Ave., Mildura, Victoria.

3BH C. R. Whitelaw, Railway Terr., Violet Town,

Victoria. {(Change of address.)

3cp C. L. Patterson, 82, Burke St., Fast Malvern,
Victoria.

3JJ J. McMath, 54, St. Vincent Pi., Albert Park,
Victoria.

3KS 1. Simms, 22, Epping Rd., Last Malvern,
Victoria.

3XK (Ex 6KX) H. T. Simmons, 7, Wandsworth
St., Moonce TPonds, Victoria. {Mr.
Simmons has moved from his old address
at Subiaco.)

7Ly L. R. Jensen, Pedder St., New Town, Tas-
mania.

ocoo0o0

New Call-signs and Stations Identified.
6FL (ex 2AWTF) IF. G. Ingleton, 48, Grasmere Rd..
10.

6FM D. Milner, 64, Bury St., London, N.9.

6KW R. Kirlew, 11, Compton Road, N.21.

6MB A J. Buttress, 7, Mill St., Oakbham. (Change
of address.)

652 K. Riley, 24 The Brent, Dartiord, Kent.
{Change of address.)

8YR . Hartley, 10, Claro Avenue, Harrogate.
(Change of address.)

6ZR C. R. Pouting, 11, Woolcott St., Redland
Bristol.

2AIN  H. A. White, 5, Drakeword Rd., Streatham,
S.AV.16.  (Change of aldress.)

2BLL  — Davies, 22, Graingers Lane, Cradley

Heath, Birmingham.

FO 383B G. G. Livesey, ¢c/o — Chapman, “Killarney,”
Lalapanzi, S. Rhodesia.

GW 13D R. V. N. Sadleir, 1, Summerville Park, Upper
Rathmines, Dublin, 8.3V .4,

NB BE3 A. . Redman, Devoushire, Bermuda,

NX 1XL Hobbs Fxpedition, Greenland.
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Events of the

DON'T BE LEFT!

According to reports from the trade
Christmas, 1927, may prove a record one
for wireless. The public demand for sets
and accessories, notably loud-speakers,
wag never greater. Moral: Buy now
before the stocks run out!

0000

GREETINGS BY WIRELESS.

Specially reduced vates are available

untill December 31lst for telegrams of

greeting sent by the Imperial Cables or

by the Empiradio Beim Wireless Ser-

vices. Telegrams will be accepted at all
postal telegraph offices.
oooOoC

WHO WILL PAY ?

The Dean and Chapter of Exeier Cathe-
dral state that they ave unable to afford
the installation of loud-speakers in the
nave, as requested by members of the
congregation. The equipment would cost
£150, and the clergy suggest that the con-
gregation shonld raise the money.

0COO0

PHYSICAL AND OPTICAL SOCIETIES
EXHIBITION.

The eighteenth annual exhibition of
electrical, optical, and other physical
apparatus is to be held by the Physical
Society and the Optical  Society  on
January 10th, 1Ith, and 12:th, 1928, at the
Imperial College of Science, South Ken-
sington.

cooo

SUNDAY CLUB'S WIRELESS.

Father Degen, who has just opened a
Sunday mght club at Coalville, Leicester-
shire, has hit upon wireless as one of the
incentives to membership. By means of
broadcast concerts, books, and dancing,
he hopes to keep the Coalville vouth off
the streets and to provide them with
healthy recreation.

soceo

DEATH OF ADMIRAL BULLARD.

By the sudden death, on November
24th, of Rear-Admiral W, H. G. Bullard,

chairman of the U.S. Federal Radio
Commission, American  wireless  has
suffered a scvere loss. For more than

fifteen years Admiral Bullard had con-
fined his work almost exclusively to radin
cornnunication, having been the first
superintendent at the U.S, Naval Station,
NAA,

Week

ATLANTIC WIRELESS ANNIVERSARY.

Monday, December 12th, marked the

twenty-sixth anniversary of Senatore May-

coni’s reception of the first Transatlantic

wireless signal.
0000
WIRELESS DEVELOPMENTS AT

CROYDON

One of the most interesting features of

the improved aiv port which is,being

busily prepared at Crovdon is the new

control  tower, a photogruph of which

appears below. The tower contaius the

WIRELESS GUIDE FOR AIRCRAFT.
The new control tower at Croydon Aero-

drome, showing tuie wireless mast.

Continuous watch will be kept in order

that distant aircraft can always obtain

their bearings by reference to the Croydon

transmissions.
wireless telephony and direction finding
cquipment which will be used to control
the movements of aircraft over consider-
able distances, especially during fogs,
when pilots have to rely solely ou wire-
less to guide them to their destination.
It is expected that the control tower will
come into operation before i{he end of
January.
coco
IS THE P.O. TOO STRICT ?

An nteresting  magisterial  comment

regarding the Post Office and the Wire-

wwWwW americanradiohistorvy com

in Brief Review.

less Act was made by the Mavor of
Penzance when fining Hedley Watkins
for installing and working a receiving
set withont a licence,

‘T am desired by the bench to say,”
remarked thie Mayor, ** that they consider
some little time should be allowed by the
anthnorities to people who are putting up
an apparatus in order that they may have
it tested, before being summoned.”

DO0O

BEAM TO THE FAR EAST ?

In the annual report of Marconi’s Wire-
less Telegraph Ca., Ltd., the directors
express the hope that they will soon be in
a position to make a statement with
regard to the opening of a beam service
with the Far East.

The beam stations are carrving an in-
creasing volume of traflic.  During the
week  ended December 3rd, 1927, the
total number of words carried over the
four circuits was at the rate of 34.840,000
words a4 year.

[SHeNeNe]
CAPTAIN DUNCAN SINCLAIR.

Friends of Captuin Duncan Sinclair will
be interested to know that he has resigned
his appointment as Chief of the Civil
Aviation Wireless Section. and has now
taken charge of the radio laboratory of
the vesearch department of the Igrauic
Eleetric Co., Ltd, Bedford.

“vOo0o

BAD FOR THE FISH.

The captain of an English trawle
recently had cause to regret that his ship
was not fitted with wireless. While on a
certain fishing ground which was yielding
large quantities of fish, he encountered a
French trawler whose captain made imme-
diate use of lus wireless equipment Lo
summon the other ships of his fleet.
Within a few hours twenty other French
trawlers arrived. and all of them steamed
away with heavy catches.

ocooCo

PICTURE TRANSMISSION
DEMONSTRATED AT GENEVA.

A demonstration of picture transmission
by wireless was given to representatives
of the League of Natious at Geneva on
December 8th. The system employed is
an adaptation by Captain Fulton of the
‘Thorne Baker process. For the purposes
of his demonstration, Captain Fulton had
both transmitting and receiving apparatas
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in full view of the The
T'ines correspondent.

The electrical impulses from the trans-
mitter were relayed by telephone lines to
the G(reneva  broadcasting station, sume
five miles distant. and the signals from
the station were received in the demon
strating hall on an indoor aerial. Under
their mfluence the receiver traced with
striking  fidelity 2 counterpart of the
original photograph. A portrait of Sir
Augsten Chamberlain. postcard size, was
broadcast aud received in four minutes.
the middle tones bLeing surprisingly well
reproduced.

audience, says

0000
YOUR 1928 DIARY.

The many wireless amateurs who feel
the need of a pocket compendium of in-
formation are saved the necessity of
carrying a more or less bulky tome in
each pocket by the possession of a
* Wireless World Diary and Notebook,’
the 1928 edition of which has just heen

Wireless
World

published. Among the special features
are a glossary of technical terms, a list
of British and European broadcasting sta-
tions, receiver notes, and modern valve
data.

Copies are ohtainable from the leading
hookseilers and stationers, or from the
publishers, Iliffe and Sons Ltd., Dorsct
House, Tudor Street, London, E.C.4. The
cloth edition is 1s., postage 1;d. extra;
the leather case edition, with pencil and
season-ticket holder, is 2s. 6d., postage
2d. extia.

0oo0o0
A CORRECTION.

A regrettable error occurred on page 635
in The Wireless World of November 9th.
1927, where in the wiring plan of the
Super Seven L.T. unit the leads K and M
are incorrectly marked. M should apply
to the leads joined to I.8. tags of the
H.F. transformers and K to the lead
joined to the O.P. of the left hand trans-
former.

DECEMBER 2151, 1927.

WIRELESS AT
WESTMINSTER.

Oun  ParLisaventary  CORRE-

SPONDENT. )

(Irrowm

The Transatlantic Telephone.

In the House of Commons last week
the Fostmaster-General, in reply to Col.
Woodcock, said that the nwinber of wire-
less telephone calls between Great Britain
and the United States during September
was 148; October, 162; and November,
202. The present revenue approximately
covered working costs. but not interest,
depreciation, and amortisation,

cooc

Amatenr Wavelengths.

Replying to Mr. Ramsden, who asked
a question relative to amateur wireless
workers, the Postinaster-General sard
that there had been no recent change in
the wavelengths allocated to experimental
wireless stations.

“MUSIC FROM THE ETHER.”

Professor Theremin’s Recital

descriptions in the lay Press of Praf. Theremin's
apparatus have no doubt given sufficient clues for wirveless
enthusiasts to form a shrewd guess as to the contents of his
and those who attended the concert demonstra-
tion on December 12th heard sounds during the preliminary

“HE

magic box,”

adjustment of the apparatus which ave
broadcast listeners.
In contrast to the Press notices,

translation of which was read by Mr.

did he fully cxplain the prin-

ciple of the instrument, but
also 1ts relation to musi(:,
and his discourse showed him

to be something of an artist
and idealist  as  well as  a
physicist.

The photograph shows Prof.
Theremin before his apparatus.
The rod on the left is con-
nected to a source of electrical
oscillations whose frequency is
determined by the capacity to
earth of the rod. By moving
the hand in the vicinity of the
rod, its capacity is changed,
thus varying the frequency or
pitch of the electrical oscilla-
tions, which are reproduced by
a series of loud-speakers. The
whole of the audible range of
sound frequencies may le
covered by moving the hand
through a distance of two or
three feet from the rod.

On the vight-hand side of the
cabinet n the photograph is a
metal loop, the capacity of
which is varied by the left hand
of the performer. This is a
volume control which has no effect
on pitch, but which varies the
sound output from zero to the
maximum attainable by raising
the hand out of the ring for a
distance of twelve or eighteen
inches.  Prof. Theremin did not

Prof. Theremin’s lecture, a
Edwin Evans,
of any attempt to create an Atmo\phe,ne of m_ystely

at the

all” too familiar to  of this journal.

Having demonstrated

Prof.
was devoid  altered by the

Not only

Albert Hall.

expiain the principle of the volume control,
would be to cause the change in capacity of the ring to vary
the anode current of a valve from which a variable grid bias
to control the amplifying valves could be derived by a circuit
of the type described on page 719 of the November 23rd issue

but one method

the variation of pitch  and volume,

Theremin went on to show that the timibre could be
introduction of
tones of the violin,

suitable harmonies, and the

‘cello, und human voice were successi fully

simulated. This is by no means

Prof. Theremin with his apparatus;

wwWwW._americanradiohistorv com

the vertical rod on the left
influences the pitch of sound produced, while the loop on the
right controls volume.

new and was demonstrated with
electvic apparatus by Helmholz.

The skill of the performers
was remarkably high; the in-
tonation was good. and vibrato
effects were easily obtained.
The musical itemns chosen were
simple, however, and of a char-
acter which showed none of the
defects of the instrument. The
most important limitation is the
glissando eltect, or sliding from
one note (o the next, which is
inevitable, since the hand can-
not move instantly from one
position to another, Judicious
use of the volume control be-
tween notes can renedy serious
defects of phrasing, but a rapid
staccato  passage would be
physically impossible.

Pvof. Theremin suggests that
a much greater freedom and
range of expression is per-
mitted the artist if he can be free
from material contact with his
instrument ; but it i1s doubtful
if such a hmitation is felt by
the expert instrumentalist after
long practice, and the new
‘““musical  box will  rvather
tend to fetter musical expression
so long as it is impossible to
obtain such essential effects as
staccato and a good ‘‘attack.”

¥. L. D
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SCREENED VALVE FIVE.

Further Constructional Details and Operating Notes.

By F. H. Haynes.

(Continucd from p. 781 of previous issue.)

AST week the general circuit principles of the H.T.
and L.F. amplifier were discussed, with particular
reference to the earthed mid-point on the binocular

coils used in the screened valve H.I'. stages, the method
of critically adjusting the potential of the screening grid
thus providing a control of the operation of the valve, the
use of a single H.T. potential, and the introduction of
a push-pull output ampufier. Continuing, it only remuins
now to make mention cf certain practical points of con-
struction.

The first step is the linking together of the two tuning
condensers in the manner already described. Next, the
baseboard and pancl are constructed, the former from Lin.
planed mahogany or cak. To provide the required width
so as to sufficiently space the L.17. equipment from the
H.F. stages, it mayv be necessary to build the basctwoard
from two boards glued togcther. 11 oak is used it siould
be thoroughly seasoned, or it may warp in spite ol the

regard to one very important point.  IFor clearness in the
practical wiring diagram  spacing between the various
leads is essential, though the wires running beneath the
baseboard, which are, of course, only battery and earth
leads, must be run side by side, and, so far as possiblc,
bunched by binding together at intervals with, say, No.
28 tinned wire soldering the loops along a bare piece
of No. 2o, running in the wiring and connecting to the
screen.  IFor this reason finer wire than is usual may be
used for the general connections, such as No. 24 tinned
wire in sleeving.

Coming, now, to the operaticn of the set, one should
carefully go over and verify all leads before inserting the
valves joining up the L.T. first, so that with the filament
on there will be no danger of contact with the H.'I'. poten-
tial.  The valves actually used were the Osram § 623,
followved by a D.E.5sB detector, D.E.5 and two
Other valves of

D.LE . 5A.s in the push-pull output stage.

The H.F. transiormers are elevated so as to render the screening more effective and to give better access for removal. Details of
the detector stage wiring can be examined in this illustration.

;
13
l
- X
\
s e -
tin. Dattens.  Complete constructional details of the

screen are given, and, unless one is experienced in metal
working, it is best purchased already made up.  Several
of the leads within the H.F. stuge are fitted prior to
setting up the screen in position. As the screen has, prac-
tically, only two sides, it is not sufficiently rigid to sup-
port the H.I. valves, and so, by clamping down the
basepieces of two of the bridging condenscrs under its
edge and linking across between screen and terminals with
short Lrass strips or suitable tags, and with the condenser
faces hard against the screen, a substantial bracketing is
obtained.

On the general wiring lirtle need be said except with

B 27

approximately similar characteristic to these, though more
economical in filwnent current, can be rcadily selected,
the detector valve being of only moderate impedance, such
as a typical H.I'. valve, the first 1. F. being of the 7,000
10 10,000 ohms class, and the push-pull L.F, valve 3,000
to §,000 ohms.

If a gramephone pick-up is available, it is as well to
check the performance of the I..F. amplilier and suitably
adjust the biassing potentials before bringing the H.1".
into operation. Its connectiens are made at the junction
between the erid cells and one of the sockets of the third
coil holder. As the filament current of the S.6235's is
considerable, one should introduce these valves, turning

www americanradiohistorv com
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Screened Valve Five—

the filaments up to full brightness while still testing the
L.F. amplifier. Coils covering the normal broadcast band
are now inserted. As regards the aerial circuit, commence
with the tight coupling, producing by the maximum
nunber of aerial turns.  For a start the two intermediate
tuning condensers are set to exactly coincide.  With an
H.T. voltage of 130 to 150 the variable resistance used
to control the screen potential is set to a moderately high

Wireless
World

DECEMBER 21st, 1927.

duce a negative resistance effect giving rise to regenera-
tion in the same manner as the application of reaction.
This point is passed through as the value of the resistance
is increased, after which the circuits cease to oscillate. If
everything is correct as regards wiring, the local and high-
power stations will at once be received at considerable
strength, and, if the aerial is a large one, tuning will be
flat.  Before reducing the number of turns, however,
it is worth while trying reception round the dials, and

L PR

el

k] [

| [

Practical wiring diagraph. . All battery leads are bunche.l together so far as possible to prevent radio-frequency pick-up.

value estimated at some 20,000 ohms so as to produce
an appreciable drop in- voltage. Thus the screen volts
may be brought down to some 70 or 8o, the value being
judged by performance rather than measured. It must
not be overlooked that for certain voltage differences be-
tween screen and anode an operating point on the valve
characeeristic will be obtained where the valve will pro-

with the screen voltage control set to the maximum signal
position, two or three stations will be received full blast
during the evening with a reasonable aérial on almost
all dial positions. As the performance of the amplifier
varies with the inductance-capacity ratio of the tuned
circuits, the continuous control of amplification afforded
by the screen volts control proves exceedingly useful.
B 28
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For ease of followin3 the leads ure shown spaced. Actually taey should be bound together arouad a screen-connected earth wire,

The problem one now encounters owing to the cnor-  beyond this point, the sclectivity is only slightly improved
mous amplification is rather one of selectivity than sen- and the station-getting propertics of the receiver reduced.
sitivity.  Turns are, therefore, removed cautiously from It was found in the particular instrument constructed
the aerial circuit up to the point where the selectivity, as  that the setting of the linked condensers exactly corre-
indicated by the tuning dials, appears to be the same  sponded, though tests should be made while tuning to a
on the aerial as on the intermediate amplifier. Taken distant station. By loosening the grub screw and attach-

Another view of the finished set.

B 29
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Screened Valve Five—
ing an old type dial to the projecting end of the spindle,
separate control of the condensers i1s obtained for deter-
mining the best setting.! The effects of such consider-
able H.F. amplification have already been referred to by
way of H.I. oscillation in the L.F. amplifier reaching
the loud-speaker leads. Although the output terminals
may be directly earthed, it is advisable to avoid running
the loud-speaker circuit near the aerial or earth wires.
A single voltage A.C. hattery eliminator has been used
with the set without difficulty. If ¢ motor boating ”’
should be experienced, the customary method of introduc-
ing anode resistances into certain of the H.T. distributing
leads beyond the point of connection of the large reser-
voir condenser and the providing of other shunt condenser
circuits on the anode end of these resistances should be
tried first in the detector and then in the first L.F cir-
cuits, Owing to the many contacts, intermittent connec-
tion at the pins of the H.F. valves is not impossible.
As’ a disconnection may not prevent the set from still
functioning, and only impair its performance, the fitting
of the valves in their holders should be watched. For local
station reception the H.F. valves can be switched off by
the filament resistance and the aerial transferred to the
terminal of the third tuning condenser passing through a

' The value of the intermediate tuning condensers has begn
given in error as 0.0003 mfd. The condensers actually used,
however, are of 0.000.5 mfd. capacity,

DECEMBER 21st, 1927.

o.0003 mfd. condenser if the aerial is large. As the
L.F. volume control has no ““ off ’ position it should not
be introduced into the circuit until the preliminary tests
have been completed.

Cabinet design is not discussed. A cabinet can be con-
structed or purchased to suit the overall dimensions. The
use of a complete copper foil lining is recommended to
eliminate direct pick-up from the local station. Good elec-

- trical contact should be provided along all edges of the

screen.

It might be suggested that, owing to its comparatively
recent introduction, the present screened grid valve may
be further improved. True, the grid plate capacity, still
present, may le reduced, and valves may become avail-
able with new types of filaments. The present valve,
however, is capable of such remarkable performance that
for some while, and with present circuit systems and ap-
paratus, better performance is scarcely called for. It has
other applications, and with grid-plate capacity re-
moved the possibilities of short-wave H.F. amplifier
dlesign are not being overlooked. Used in the intermediate
amplifier of a superheterodyne, it should be capable of
improving performance with simplified construction and
giving amplification without bordering on regeneration.
For the construction of wavemeters and other calibrated
oscillating circuits, the removal of grid-plate capacity
restricts feed back to that which is introduced into the
circuit and is contrallable, suiting it, in adition, there-
fore, to many applications in the laboratory.

ALLOCATION

Metres. kC.

3,000-30,000  (100-10) Fixed stations; point-to-point services.

2,725-3,100 (110-100) Point-to-point and mobile services.

2,400-2,725 (125-110) Mohile services.

2,000-2,400 2 Maritime services. DPublic correspondence
only.,

1,875-2,000 (160-150) .. .. A\Inhi?o services.

1.560-1,875 (194160 . .. {a) Broadcasting; {(b) Point to point; (c)
Mobile ; subiect to agreement with regard
to broadcasting stations already working on
wavelengths above 1,000 metres. Regional
agreements will respect the rights of one
another in this band.-

1,U50-1,55 285-1904) (a) Mobile; (b) Point to point; (¢) Broad-
casting, subject to regional modification as
follows: Eusope. {a) and {b) ior arcraft
services only: (¢) 1,050-1,200 metres
(285-251) kC.), point to point, not for general
public correspondence.  1,340~1.55() metres
224-104 kC.), broadcasting. Other Regions.
éa) Mobile, except commercial ships: (b)
point to point, aircraft only., {¢) Point to
point, not for generaj public correspondence.

H50-1,050 {315-285) Radio beacons.

R50-050 £350-315) Aircraft service only, %) metres being the
International aircraft wavelength for
calling and listening.

83085 {360-380) Mobile. Not for general public correspond-
ence,

770-830 {300-360) .. ,. (a) Direction Finding: (b} Mobile where it
does not interfere with D.1°.

850-770 (480-300) .. .. Mobile stations.

620-650 {485-480) . ». Mobile, except damped waves and radio
telephonv.

H8O-620 (515-485) Mobile, 800 metres is the wavelength for
International ship traffic and distress
signals. May be used for other purposes
when it will not interiere with calling.

545~580 (550-315) Mabile, except damped waves and radio-
telephony (not for geoeral public corres-
pondence).

230-545 1.300-550) . . Broadcasting. Mobile services may use this
waveband provided that they do not
interiere with the broadcasting service.

200-230 {1,500-1,300) (a) Broadcasting. (b) Mobile, on 200 metres

(1,364 kC.) only.

OF WAVEBANDS.

Agreed on at the International Radiotelegraph Conference

at Washington.

Metres. kC.
175-200 (1,715-1,500) Mobile services,
159-175 (2,00-1,715 Mobile, fixed and amateurs,
133-150 (2,250*?,000% Mecbile and fixed stations.
109133 (2,760-2,250) Mebile staticns.
105 - 109 (2,850-2 750 Fixed stations,
85-106 (3,500--2,850) Mebile and fixed stations.
75-85 (4,000-3,500) Mebile, fixed and amatenrs.
54-75 (5,500 -4,000) Maobile and fixed statiors.
52.7-54 (5,700-5,500) Mcbile stations.
51-52.7 (6,000-5,700) Fixed stations.
48.8-5) 6,150-6,000) Broadrosting,
45-18.8 (6,675-6,1.0) Mobile stations.
42.8-45 {7,000-6,875) Fixed stations,
41-42.8 (7,300-7,000) . Amatenrs.
36.6-41 (8,200-7,300 .. Fixed stations.
35.1-36.8 (8,55‘)—8,‘20(){ .. Mobile stations.
33.7-35.1 (8,000-8,550 .. Mobile and fixed stations.
31.6-33.7 (9,500—&0(‘0% Tixed stations.
31.2-31.8 (9,600-9,500) Broadcasting.
27.3-3 {11,000-9,600) Fixed stations.
26.3- (14,400-11,000) Mobile staticus.
25.6-¢ (11,7¢0-11,400) Fixed stations.
25.2- (11,900-11,700) Byoadcasting.
924.4-2f (12,300-1 1,90 Fixed stations,
23.4-2 (12,825—12,3{»0? Mcbile stations.
22.4 12,350-12,825) Mohile ond fixed stations.
21.4 2\4,01\0-12,3:')0) Fixed stations.
20.8- (14,400--14,000) Amateurs.
19.85 (15,100-14,400) Fixed stations.
19.55 {15,35)-15,100) Broalcasting.
18.3- (168,400-14,350) Fixed stations.
17.5- {17,100~16,400) Monhile stations
16.9- 17,750-17,1u0) Mobile and fixed stations.
16.85>— (17,800-17,750) Broadcasting.
14.0-1 (21 450-17.800) Fixed stations.
13.9-1 {21,550-21,450) Broadcasting.
13.45- (22,300-21,5650} Mobile stations.
13.11-3.45 (28 600-22.300) Mobile and fixed stations.
10.7- {28,000-23,000) Not reserved.
10.0-10.7 {30,000-28,000) Amateurs and experimenters.
5.35-10.0  {56,000-30,000) Not teserved.

Amateurs and experimenters.

35 (60,000~56,000)
Not reserved.

5.0-5.5
Under 5.0 {over 6U,000)
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By Our Special Correspondent.

The B.B.C. Van.—5SW Really Starts.—What of 5GB?—Continental Listeners.—In India and
Scuth Africa.—Bournemouth’s Farewell.

Potters Bar.

The exposure of secrets always involves
discomfiture for somebody, so I am not
surprised that the B.B.C. has been a little
“terse "' on the question of the Potters
Bar rumour. What they should remem-
ber is that the public has eyes as well as
curs, and that the strain of trying to
hear 5GB has not intensified the aural
faculties to the detriment of the visual.

If, then, there are secrets to be kept,
the B.B.C. engineers should make their
peregrinations into the country in a plain
vai, cven at the risk of vulgar deduc-
tions. If they chovse to sport the Cor-
poration’s monogram they need not ex-
pect that the bucolic mind will merely
associate them with, say, a movement to
“ Build Bonny Cows.”

0000
The Mobile Transmitter.

It is difficult, of course, to disguise
the functions of the three-kilowatt mobile
transmitter with which the B.B.C. has
been exploring the possibilities of the
northern side of London. I believe that
they are now at the end of their search.

c00 O
Call Signs and Sentiment.

Whether or not the mnew Tondon
regional station will assume the fumiliar
2L0 call sign is a question which cannot
be answered at present. It is rather sm
prising how much sentiment can cluster
round such matters Most of the pro-
vincial stations exist in the popular
imagination as call signs, and to change
their signs would seem to many people
like calling cheese chalk. An exception
occurred, 1 believe, at Birmingham,
where the old 5IT was generally regarded
as having too mnch of the ¢ It 7!

0000

Bravo, 5SW !

T'rom a state of intangible uncertuinty
5SW has now definitely emerged into the
province of tregular transmitters. This
important step, taken at the beginning of
last week, should go far towards satisfy-
ing the Dominions that the Mother Coun
try is making a determined cffort to be
heard. The transmissions are daily—-

B 3

FUTURE FEATURES.
London and Daventry (5XX).

Dec.  Zorn.—Augmented DMilitary
Band and Vocalists.
Dec.  26rn.—Star Variety Pro-

gramme,

Dec. 277a.—Variety Programme.

Drc. 28tn.—Harry Lauder.

Dec. 29ru. - Military Band Concert
and Vocalists.

Dec. 30rn.—Symphony Concert.

Dec. 3lst.—Reminiscences of 1927.
Watch  Night Service from
York Minster, with an address
by the Archbishop of York.

Daventry Exp. (5GB).

Drc. 25r11.—Albert Sandler and the
Grand Hotel, Eastbourne, Or-
chestra.

Drc.  26TH.—Symphony
from Birmingham.

Dre. 27TH.—Variety Programme.

DEec. 28rn.—Military Band Concert.

Dec. 29111.—** ‘T he Lost Silk Hat,”
a play by Lord Dunsany.

Dec.  20ru.—International
Quartet.

Dec. 3lst.—Wireless Favourites of
1927.  Watch Night Service
from York Minster, with an
address by the Archbishop of
York.

Concert

String

Cardiff.

Drc. 2711, ** Smilestones,”

Christmas Radio Revue.
Manchester.

Dec. 30tu.—Play Night ¢ ¢ Fan-
tasy,” & new  Lancashire
Comedy, by J. C. Spence;
*“ Thirty-one,” a new play by
H. W. Twyman.

Newcastle

Dec. 28mi.—" '"Tilda's New Hut,"
a play in one act, by George
Paston.

Aberdeen,

Dec. 29tH.—* Deeside,” its music,
legends and humour.

Dec. 31st.—Hogmanay Night

Belfast.

Duc. 27ru.-—British Music—Pu cell

to Holst.

www americanradiohistorvy com

from 12.30 to 1.30 p.m. and from 7 p.m.
to midnight (G.M.T.), and ‘consist, of the
ordinary programme from 5XX. The
wavelength is still 24 metres.

ocoo
A Good Start.

Satisfactory  reports have already
reached Savoy Hill from Australia, the
very first programme being received at
such strength ihat 2FC was emboldened
to re-transmit it in its entirety !

The evening programme was less satis-
factory so far as Australia was concerned,
nothing stronger than R4 being reported

ocoo

Pleasing Everybody.

At the time of writing no reports have
come in from the other Dominions and
Colonies, and this bears out the view
that special arrangements as regards
time and wavelength may be necessary
for cach country If the Empire is to
be served, it must be served as a whole :
anything savouring of preferential treat-
ment for one particular Dominion must
be avoided.

No doubt due recognition will at first
be given to the technical vagaries of the
short wave, but in tune those portions of
the Empire which have hitherto been
unprovided, will want fo know the reason
why. India, it appears, has never
heard 5SW, though 2NM on a slightly
higher wavelength was picked up with
rejoicing in Bombay

ocoo

A Preliminary Breakdown.

It was a pity that the Chelmsford
aerial went wrong on the second day of
the new experiment, necessitating « close-
down. But the Colonies have waited so
long that it mast now be difficult to
strain on their patience! And, anyway,
the station resumed working on Wednes-
day.

0COO0
Wake Up, 5GB!

5GB is a little slow with 1its long.
promised -power increase and change of
aerial. The epgineers now tell me that
the .doption of the new aerial may not
coincide with the increase in power; most
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probably the new aeriul will be tried on
the present output of 24 kilowatts. This
will come about before Christmas.
When the improvements are completed,
it is expected ithat 5GB’s ** service area ”
will cover a radius of some 75 miles,
which just includes London. At all
events, the Birmingham crystal user
should be satisfied, and if the B.B.C.
can achieve this happy consummation
they will feel ready for anything! A
subsidiary aim of the present tests is to
secure eguable distribution of signal
strenyth, a highly desirable attainment.

[ NN}
Listeners on the Continent.

The identification of distant stations,
which is arousing so much discussion in
the columns ot 7he Wireless World, is
causing mterest but not excitement
among officials of the B.B.C.

As regards DBritish stations the  ques-
tion of i1dentification chiefly concerns
foreign listeners, and these, according to
Savoy IHill records, are not a numerous
class. Since che Continental broadcast
ing boom, the birth of so many newsta-
tions has rather dimimshed the keenness
for British transmissions which prevailed
two years ago.

The only British station which appears
to excite attention is 5XX, still a
favourite with tisteners in France, Bel-
gium, and Holland and Denmark.

0000

Gratitude.

After having heard & performance by
the Newport Cheral Society, broadcast
from the Cirdiff station, a listener sent
the conductor of the society the price of
two tickets to mark his appreciation of a
performance  which  broadcasting  had
enabled him to hear without leaving his
own fireside.

o0CcC
Mabel Constanduros.

‘“ Heart’s Desire,” a comic opera by
Mabel Constanduros, will be relayed from
Birmingham through 5GB on January
5th. Olive Groves and Harold Kimberley
are among the artists taking part.

0000
Impasse in France.

French broadcasting developments are
worth watching. During the past fort-
night the situation has changed from good
to bad in an extraordinary fashion.

At first it appeared that France was to
have an imposing regional broadcasting
system before the end of 1920. To enable
this to be brought about, M. Bokanowrki,
the Minister of Commerce, announced
a scheme of taxation whereby the annual
iicence fee would be increased from one
to ten francs. Now the Chamber has
shelved the issue, and as M. Bokanowski
states that ke has no money, either for
the project or for the payment of
authors’ and composers’ rights, the prob-
ability is that France, far from owning
a regional scheme, may soon be denied
most of the broadcasting stations now in
operation !

It is difficult to imagine that French
listeners will consent to this state of
affairs.

Wireless
Worid

Which is “Radio Night”’p

Owing to the demands of modern
civilisation, most of us have to live ac-
cording to time-table. We hathe the dog
on Tuesday, fetch back the accumulator
on Wednesday, and so on. Arguing on
these lines, American broadcasting inter-
ests have come to the conclusion that
specially good programmes should be put
out on Monday because Monday night is
*“radio night.”

Monday night, they state, is the
poorest night for theatres and other
places of amusement. Therefore, if the
people are not in the theatres, the
“ movies,” or kindred institutions, they
must be at home. Therefore they are
‘“ listening-in on their radios.” Q.E.D.

0000
Indian Broadeasting Criticised.

Not all criticism converges on Savoy
Hill, and it may interest the B.B.C. to
know that other broadcasting concerns
are now * getting it in the neck.”

LISTEN FOR 58SW

Short-wave enthusiasts should
make a point of picking up the
transmissions from the Chelmsford
Experimental Station on a wave=
fength of 24 metres.

The time schedule is t2.30 to
1.30 p.m. and 7 p.m. to midnight
{(G.M.T.). The programmes are
relayed by line from London and
consist of the ordinary trans=
mission from sXX.

In the Indian Radio Times there is a

‘pathetic plea on the part of the Indian

Broadcasting  Company. * What do
listeners want?* is their plaintive cry,
and they proceed to print copies of letters
which go to show that residents in India
are Just as hard to please as the denizens
of Bolton and Glasgow.

“Can’t you give us greater variety? ”
says one writer; but another remarks:
«“ Just as you get to appreciate a singer’s

style he stops and something else starts.”
0000

In South Africa.

Meanwhile, the African Broadcasting
Company is being strenuously attacked
on the score that it does not spend
enough money. One journal is *‘ amazed
that absolutely nothing is being done ”
to bring about an improvement.

I think that Mr. Augustine Birrell’s
remark concerning minorities also applies
to broadcasting organisations.  They
always suffer; 1t is the badge of their
tribe.

0000
Bournemouth’s Farewell.

To mark the finish of Bournemouth’s
work as a mamn station, a farewell con-
cert is to be given by the station orches-
tra on December 30th, under the title
“ Ring Out the Old, Ring In the New.”
Bournemouth listeners will that evening
have the opportunity of hearing many old
favourites who have given them so much
pleasure in the past. Eda Kersey will

DECEMBER 2151, 1927

be heard in Wieniawski’s *“ Romance and
Ifinale ” from the Coucerto in I) minor
for violin and orchestra. Helena Millais
will give sume ** Fragments from Life ”’
and “* Our Lizzie.”” Winifred Cole, the
Bournemouth contralto, will sing the
scena, ‘* Fia Dunque Vero? ” (** Can it
be true, then? *’), by Donizetti, and three
songs by F. Kvel. Anciher popular
Bournemonth singer. Reg. Attridge (bari-
tone), will sing Rutland Boughton’s
*“ Faery Song™ fram * ‘The Immortal
Tour.” The station chorus, accompanied
by the orchestra, will render selections
from Elgar’s *“ The Bavarian Highlands.”
o000

Two Famous Pianists

Maurice Cole is to play Mendelssohn's
piano works at 2LO throughout the week
beginning  December 26th; while on
December 28th Mrs. Norman O’Neill will
give a recital of Schnmann’s piano com-
positions. Students of Mendelssohn and
Schumann should make a point of hear-
ing these interpretations.

ouvowo

A **Laughter Tourney.”

Sir James Taggart, K.B.E., who was
Lord Provost of Aberdeen during the
war, and who is one of the outstanding
personalities in the North of Scotland,
may claim to be the originator of the
 Laughter Tourney.” On many occa-
sions he has engaged in story-telling com-
petitions with various opponents on
public platforms, the palm being given
to the raconteur who raised most laughter
from the audience. Sir James undertakes
the humorous aspect of the ** Deeside
Programme *’ from Aberdeen on Decem-
ber 29th. The musical side of the pro-
gramme is in the capable hands of Alec
Sim (vioiin} and R. E. Anderson (bari-
tone), and legend is supplied by Mr.
G. M. Fraser, the well-known authority
on Deeside folk-lore.

Q00O
Poetry.

For much of the poetry of to-day the
microphone and the megaphone seem to
be more appropriate vehicles than the
printed page. This opinion is not affected
by a perusal of *Close Downs: and
Other Poems,” by lda Mary Down-
g (Birmingham : Cornish  Brother,
Ltd.), comprising a large amount of blank
verse read by Mr. Percy Edgar from
5IT. The palpable siucerity of their
anthor, aided by the elocutionary talent
of Mr. Edgar, has doubtless won for
these poems a measure of approval among
listeuers, but whether they will charm the
reader is another matter. Redundancies
like ** dusky twilight ”* and *‘ a dead and
lifeless thing,”” clichés like ** wondering
awe’’ and ‘‘ the golden glow of sun-
set,”” may miss the ear; they do not
escape the eye.

In some of the poems the writer has
risen above triteness; but too often one
feels that, to use the poetess’s own
words :

« . . what should be a reproduction of
the best

Falls somehow

design.”

short in beaunty or
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The Editor does not hold himself responsible for the opinions of his correspondents,
Correspondence should be addressed to the Editor, * The Wireless World,*” Dorset House, Tugor Sticet, E.C.4, and must be accompanied by the writer’s name and address.

IDENTIFYING FOREIGN STATIONS.

Sir,—\Vith rcferenice o your remarks on the above subject, T
am interested in any movement regurding the standardising of
call signals, having experienced great difficulty in this direction.
From practical experience I think that by far the best way of
announcing a station so that all couuntries will recognise 1t is
to cut out all codes and unnecessary words and in a short, terse
manner give the name of the station. For example, * Hallo,
Oslo,” ¢ Hallo, Hamburg,” ** Hallo, London,” without any
other words which divert your attention, given after every item
or every two or three items would be most helpful.
Phonetically, hallo and the name of the various stations sound
very much the same in most languages and can easily be
identified. \Where there are more than one station (o a town,
as, for example, Daventry and Berlin, the name can be given
followed by their call-sign, as, for example, ¢ Daventry, 5XX,”
*“ Berlin, Koenigswusterhausen.” FRED D. SNOWBALL.

Jarrow.

December 8th, 1927.

Sir,—-While 1 agrec that a more definile means of identifica-
tion of the many European etatious would be appreciated by
DX cuthusiasts, yet 1 feel that such a means must not be
brought about to the detriment of the programune. It is only
fair to bear in mind the fact that the transmission from one
particular station is primarily intended for the enjoyment of
listeners in the area served by that station. To those people
frequent announcements are unnecessary. Apavt from their
superfluity, they are undesivable, as they spoil the continuity and
devract from the artistic merit of the programme. Surely the
nearer broadcasting is to the aclual performance, the more hold
it has upon the listener. What could be more banal than to
hear, automatically vepeated, that one is listening ta ** 5B, the
Daventry Experimental Station, transmitting at a frequency of
610 kC. on a power of 14 kW.”?

For broadcasting to develop into a serious rival of concert
and theatre-going, the illusion must be kept up as fur as pos-
sible. For this reason I fecel that your euggestion for the in-
stallation of an automatic vepeater, similar to that used hy the
Parisian telephone service, would not be popular if brought
into operation.

From the above remarks it may appear that ' reaching out ”
holds no fascination for the writer. The contrary is the cuse.
Personally, T think that, since the introduction of the inter-
nationally agreed frequencies, identification is not nearly so
difficult. The fact that cuch station has an allotted frequency
should be almost sufficient for the DX enthusiast. for with
‘he modern type of set, such as the “ Regional,”” with sharply
tuned ecircuits employing S.L.F. or lozg-mid-line condensers,
calibration can be made with a high degree of accuracy. As a
further guide, one can usually get some idea of the nationnlity
from speech, which occurs at fairly regular intervals. With
a very rudimentary knowledge of languages, it is fairly easy to
vecognise the difference between the commonest of the Euro-
peans—French, German, Spanish. etc. This evidence, coupled
with that of the list of freauencies of all the stations, which
can be readily obtained in World Itadio, is often enongh for
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une to form a very good idea of the identity, especially as fairly
detailed programmes are also available in that paper.

Call signs shouid be given in Letween definite sections of
a transmission, or in transmissious where continuity and artistic
merit are not of primary importunce; but please do not let
us have them between each item. A, SMITH.

Leicester, December 12th, 1927.

Sir,—I see in the Dec. 7th issue that you invite comment on
your recent [ditorial on the identification of stations. May I,
therefore, as an old and appreciative reader give my opinion,
which, incidentally, is shared Ly members of my immediate
family circle, amounting in all to some ten or twelve adult
listeners ?

I read your suggestions with consternation and genuine alarm.
I tried to imagine the effect on my mind of listening for five,
ten, or twently minutes to an item, the interval being filled
up by a mechanical contrivance causing my loud-speaker to
inform me that ¢ This is 2LO, the [.ondon station, calling ' or
“This is 20L, the Timbuctoo relay, calling,” for about two
or three minutes or so until the next item was due to be
broadcast. I um afraid such a procedure would convert me
from a serious listener into an irresponsible knob-twiddler.
As it is, what do you suppose I do when in the middle of &
pleasant little item by the Daventry quartet, shall we say, the
music fades away and is replaced by the scream of that
accursed ‘‘ tuning note ' ? I step on my distant control switch
and promptly close down, gnashing my teeth and foaming at
the mouth. ~ But, all joking apart, what purpose does the
‘“tuning note "’ serve?! And what purpose would be served by
any adoption of special repeater signals to **fucilitate
identification of foreign stations——which, I sappose, would mean
every station, since one's own local station is a ¢ foreigner ™
to someonc a hundred miles away?

The only result 1 can see would be to hammer another nail
into_the coflin of those who listen—as distinet from those who
twiddle and disturb the peace of the ether by their twiddling—
and encourage lazy, slack habits in all of us. Wireless should
not, in my opimon, be made too easy. If a man wants some-
thing in addition to his local and the experimental, encourage
liim in the iden that to get it will entail, first and foremost, a
set capable of reaching out effectively, and, secondly, that he
must learn to search and identify in a scientific manner.
Nowadays, with straight-line tuners, balanced coils, etc., ete., to
say nothing of the accuracy with which the majority of reput-
able stations maintain their wuvelength, it is not a difficult
matter to calibratc cven a set like my own having three tuning
dials.  All that is necessary, in addition to a little method
and patience, is some squared paper, a pencil, and a recent list
of stations with their wavelengths.

Let me try to give a practical example. A few weeks ago
I built a four-valve neutrodyne set for & relative. There were
two tuning dials. The aerial dial, I knew, would present some
difficulty as my aerial constants are not the same as those of
the aerial to which the set was to be coupled. I therefore
restricted my attention to the tuned transformer circuit. First,
I carefully tuned in 2LO and 5GB. Then these readings (for
the one dial only, viz., the transformer tuning condenser) were
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plotted on squared paper giving wavelengths horizontally from
250-500 m. and condenser readings vertically from 0-100. These
two points were then arbitrarily joined by a straight line and
extended in both directions. Reference was then made to a list
of stations and the principal ones of 1.5 kw. and over between
250 and 500 m. were marked on the graph with fine crosses, a
ring  being- made around those of high-power stations which
would probably present little difficulty in finding. In all nearly
thirty stations were marked on the graph. Then, starting at
the top with Vienna, I worked quickly right through the list,
setting the dial of the condenser controlled by the graph to
the various settings indicated and rotating the acrial condenser
dial until the set was in tune. In about twenty minutes I
had run through my list on this previously untried and un-
charted set and had located eighteen main stations. Slight
amendments were made on the chart and eventually a fresh
graph drawn representing an average result. The main stations
were then again marked in and a'l checked on the receiver with-
out any difficulty. The whole thing took just about an hour
and a half, and the set was calibrated in respect of one dial.
Reference to programme 1tems or the language used was a useful
additional check on results, but identification signals were quite
unnecessary, and judicious listening on the set for a few even-
ings confirmed the identification of every station received. Once
that has bheen done with a given receiver, if the conditions are
favourable and the station working, there is no excuse except
slovenly methods for not being able to find one’s way about
the ether.

Incidentally, when the set referred to was put on its own
aerial the prepared graph proved so sure a guide to the user,
a tyro, once the system of tuning by careful adjustment of the
calibrated condenser and the slow rotation of the aerial con-
denser had been exnlained. that he had not the slichtest diffi-
culty in tuning-in Brunn, Breslau, Toulouse, Hamburg, New-
castle, etc.. etc., much to his astonishment and delight. Now,
sir, why all this pother abaut the difficulty of identifying trans-
missions? T would say, first get a good set and then lonl to
your method of tuning. E. H. PALM.

Ilford.

December 8th, 1927.

CHARGING H.T. ACCUMULATORS.

Sir,—There is a great deal to be said for and against the
high cost of recharging high-tension accumulators. Five
shillings is most certainly au outrageous price for an ordinary
60-volt H.T. accumulator recharge. 1If five shiilings is to be
the cost of vecharging a 60-volt H.T. accumulator it will be
cheaper for a wireless enthusiast continually to buy dry H.T.
batteries. The cost of current used in recharging an H.T.
accumulator is negligible.

The amount of srace taken up by H.T. accumulators in a
small shop is certainly a very important factor, but it is
very seldom that a shop has as many as half a dozen H.T.
accumulators to recharge at once.

An H.T. accumuiator does not require any more attention
than a low-tension accumulator when on charge, unless the
cells are unejually discharged. If lamp resistances are used
it is easier to recharge an H.T. accumulator, because only one
lamp is necessary, whereas an L.T. accumulator requires
several lamps in parallel, owing to the higher charging rate
necessary.

Very few H.T. accumulators have more than 60 celis, and
it does not take more than 15 minutes to remove the vent
plugs and ““‘top up’ the cells. If, as mentioned in Mr. B.
Curtis Elliott’s letter. the cells are half empty, it shows that
the acid level has been neglected on previous recharges, hecanse,
if the vent plugs ave intact, no acid level will fall more than
$in. in three months; therefore, m the case of a very low
acid level, enquivies should be made in case of the acid
having been spilt.

No battery, 1f topped up before charging, requires topping
up after charging; if it does it indicates excessive gassing
during the charge, either by charging at too high a rate or
overcharging  Similarly, nc H.T. accumulator ever gets hot
on recharge. Neither does the rate require adjusting every
two or three hours, five hours or even more hetween each
adjustment being quite sufficient.  Adjustment is only
necessary in the case where the voltage of the charging current
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is only a few volts above that of the battery, e.g., a 60-volt
H.T. accumulator being charged on a 100-volt circuit, the
voitage of the battery will reach at least 75 when charged,
therefore the current, when fully. charged, will approximately
be about two-thirds of that at which it started, which will
not make any serious difference to the battery, except that
it will take a little longer to charge.

Ammonia is not necessary to wash away the acid that
gets between the cells; water is quite sufficient.

In recharging a battery note should be made to the
customer as to what attention the battery requires. If the
battery is already topped up, the cells in an equal state of
discharge, and 1n a ciean condition, 2s. 6d. should be quite
sufficient for a 60-volt battery, and other batteries charged
pro rata. 1f the battery requires topping up, cleaning, specific
gravity of the acid adjusted, and in an unequa.ly discharged
condition, 6d. extra should be charged for each additional
requirement. It is certainly not fair for a customer who
takes reasonable care df the above requirements to be charged
the same as a customer who neglects them all, which is of
very frequent occurrence. JOHN A. HOCKEY.

London, S.E.11.

December 8th, 1927,

TELEVISION IN 1910
Sir,—1 enclose a cutting from a provinciul newspaper dated
February 10th, 1910.
[copy.]
TRUE COLOUR TELEVISION.
Remarkable Invention Perfected.
{From our own Correspondent.)

Brussels, Thursday.—OQur correspondent has been granted the
almost unique privilege of seeing i operation an extraordinary
mvention which eftectively overcomes the problems of “ tele-
vision,”” and accurately reproduces over a single electric wire
any object brought before the transmitter at the sending station.
The technical details of the invention, which is the joint work
of Belgian and German electricians, are being kept secret,
but the apparatus will be on view at the forthcoming Inter-
national Exhibition, to be opened here at the end of Apnl.

The well-known properties of selentum form the basis of
the invention, and the telegraphed image is reproduced on a
screen. The image is perfect, not only n outline and general
form, but in colour and shade. It is, in fact, as though the
object telegraphed has been transmitted bodily through space.
It is cluimed that distance in no way affects the efficiency of
the apparatus.

In view of recent correspondence on the subject of television
I thought this might be of interest to your readers. F. C.
Liverpool,
December 7th, 1927.

COMPONENT DESIGN.

bir,—With the designers of modern multi-valve sets per-
sistently emphasising the necessity for careful wiring, especi-
ally where wires carrying H.F. currents are coucerned, one
wonders why the British manufacturer has not given more
thought to tﬂe design of his comnponents so that the wiring in
a recelver may be cut down to a minimum,

In ail modern American receivers the sub-panel nicthod of
mounting components has been adopted and components invari-
ably have their terminals situated near their bases and the
wiring carried underneath the sub-panel, thus avoiding the
necessity of having to dodge in and out amongst the various
components with connecting wires. Even so with the American
system quite a number of wires have to be brought through the
sub-panel to their destinations.

If the sub-panel method were adopted for use in this country
and components, as far as possible, had their terminals under-
neath their bases, the terminals could be put through the sub-
panel and serve the douhle purpose of terminal and mounting
screw, By the use of this method practically all the wires in
a receiver could be brought straight fram point to point.

I think something along this line would be a very popular
improvement both with designers and constructors.

Selby, R. W. KNEESHAW.

December 11th, 1927,
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The following abstracts are prepared, with the permission of the Controller
Specifications obtainable af the Patent Office, 25, Southampton Buildings,

Loud-speaker Diaphragms.
(No. 271,831.)

Convention date (France):
1926.

A double dinphragm D, D’ of the shape
shown in diagram (a) is connected to the
magnetic unit by means of a clip C of
paper or cardboard, secured in the first
place to the centre fold of the diaphragm
and then to a clamp attached to the vi-
brating armature. The outer edges of the
diaphragm are gripped in the frame F.
The centre counection is shown in detail

May 3lst,

Lumiere loud-~speaker diaphragm.
(No. 271,831.)

in diagram (b). The doubled ends of the
paper clip C, after being inserted between
the folded parts of the clamp G, are held
fast by pressure. The other end of the
clamp is in the form of two knife-edges,
which encircle a vecessed portion of the
stem S forming part of the vibrating
armature. Patent issued to L. Lumiere.
ocooc

Tuning Condensers.
(No. 276,538.)
Application date: October 5th, 1926,

To increase the tuning range of a
variable condenser, one or more of the
plates are provided with a movable core
of solid dielectric such as resin, while
the remaining plates are separated by air
as usual. The variation of both capacity
sections may be simultaneous, or one knob
may control the air-scparated plates,
whilst an independent knob may control

the position of the resin diclectric. This
allows of a practically instantaneous
B 35

variation of from, say, 0.0005 to 0.005
nfd. on the same condenscr. Patent
issued to C. Hollins.

0000

Dual Wavelength Receivers.
(No. 276,830.)
Application date: September 1s¢, 1926,

The aevial is divided into two branch
circuits, one of which C, L is series-tuned
to the shorter of the two wavelengths (o
be received, whilst the other branch
L, C, is parallel-tuned to a second station
of longer wavelength. An additiona! con-
denser C, 1s inserted in series with the
branch circuit L, C,.

In operation the condenser C is ad-
justed until the signals from the long-
wave station disappear. The circuit
L, C, is then tuned by means of the con-
denser C, until the short-wave station
signals are at maximum strength, Once
these adjustments have been made, it is
stated that all that is necessary to change
over from one station to the other is to
slowly rotate the condenser C. s

When the signals to which the branch
I, C, is tuned are being received, the
branch L C is designed to act as a by-
pass shunt for the undesired signals, and
vice wersa. 'The precise adjustments on
the condenser C for the two alternative
programmes are stated to be invariable,
so that limiting stops can be arranged to
aive a convenient and definite change-over
control. A reaction coil R is coupled
with the coil L, of the parallel circuit,
and the latter may be tapped to give a
more selective coupling to the aerial.
Patent issned to A. A. Harrison,

of H.M. Stationery OQffice, from
London, W.C.2, price Is. each.

Coil Mountings,
(No. 267,118.)

Convention date (Germany):
2nd, 1926.

In order to reduce to a minimum the
presence of *“ foreign *’ material, such as
paper cores, cardboard supports, etc.,
which may give rise to undesirable
capacity effects, the coil C is first wound
on a central core with spokes as usual.
After these have been removed the wind-
ing is attached to a ring support R by

March

Low=—capacity coil support. (No. 267,118.)
a binding thread S of silk which passes
radially through slots in the ring, as
shown. Alternatively the ring R may be
provided with eyes by means of which
coils of vavious sizes may be supported
concentrically, there being no connection
betwecn the coil and the support, in any
case, except through the suspension
threads 8. Patent issued to K. Koch
and W. Klust.
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Circuit for alternutive programme selection.
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“ The Wireless World” Supplies a Free Service of Technical Information.

The Service is subjcct to the rules of the Deparimenl, which are printed below ;
tn the

be strictly enforced,

interest of readers (hemsclves.

these musl

A selection of queries of general

interest is deall with bclow, in some cases al grealer length than would be possible in a lelter.

High-resistance H.T. Batteries.

My receiver, a detector and two L.P.
amplifier, has lately developed a
peculiar defect. About three to four
minutes after switching on a high-
pitched wlhistle commences, and this
cannot be cured by adjustwment of
grid hice. The receiver has not been
altered and has given satisfaction
from the date of installation, eight
months ayo, to quite recently when

this trouble deceloped. Can you
advise me what ateps to tale to cure
this? A

It is quite probable that the whistle
meutioned is due to low-frequency oscilla-
tion in your receiver, and this may be
caused by a high resistance in the high-
tension battery. After some months of
use the voltage falls to quite a low
value, and, of course, the internal resist-
ance of the battery increases. We sug-
gest you test the battery under working
conditions, that is to say, with the re-
ceiver switched on, using a good volt-
meter of the moving-coil type, and if it
is found that one or more of the sections
show a voltage verv much below the
marked value the Lattery should be re-
placed.

0000

Large Output with Limited H.T.

Can you provide me with o reference to
a constructional arlicle embod ying
three stages of L.F. amplification a8
1 wish to use a coil-driven loud-
speal-er and my I.T. is limited to
120 volts. C. W.

We should be doing you a disservice
by recommending a receiver embodying
three stages of L.F. amplification, but
sugeest that you could not do hetter than
construct a receiver comprising a stage of
H.F. amplifiecation and two L.F. stages
in cascade. To obtain the output neces-
sary to operate a coil drive loud-speaker
with a limited H.T. voltage. the last
stage should consist of two power valves
connected on the push-pull prineiple.

We think that any of the four-valve
receivers described in recent issues of
The Wirelege Waorld complying with the
above specification could be slightly
modified and the output stage converted
to a push-pull amplifier, and the ecircuit
of this arrangemen’ was described on
rm_'e 583 in nur issue of October 26th
ast,

RULES.

(1.) Only one question (which musl deal
with a single specific poinl) can be answered.
Lelters must be concisely worded and headed
* Information Department.”

(2.) Queries nust be written on one side
of the paper, and diagrams drawn on a
separate sheel. A self-addressed stamped
envelope must be enclosed for postal reply.

(3.) Designs or circuit diagrams for com-
plete receivers cannot be given ; under present-
day conditions juslice cannol be done lo
queslions of this kind in the course of a lelter.

(4.) Practical wiring plans cannot be sup-
plied or considered.

(3.} Designs for components such as L.F.
chokes, power transformers, etc., cannot be
supplied.

(6.) Queries arising from the construction
or operation of receivers must be confined to
constructional sets described in ** The Wireless
World” or to standard manufacturers’
receivers.

* Readers desiring information on mallers
beyond the scope of the Information Depart-
men! are invited to submit suggestions regard-
ing subjects te be treated in future articles or
paragraphs.

Safety Resistance for Battery
Eliminators.

In a recent issue of ** The Wirleess
Wortd ™ 1 read that it is advisable
to connect a resistance across the out-
put of an H.T. battery eliminator
tn order to avoid excessive voltayes
being built up across the smoothing
condensers when the L.T. is switched
off begare the I.7T. 1 should be
ovliged if you could advise me on the
choce of a suitable resistance and
what value shouid this have.

1.

A vesistance across the output ter-
minals of a battery eliminator will be
necessary only when series resistances are
incorporated for the purpose of obtain-
ing intermediate voltages. When a poten-
tial divider is fitted this will function
as a safety resistance and enable the
charge on the condenser to leak away
when the mams and receiver are switched
off. In cases where a resistance is found
necessary, a wire-wound component of
ahout 30.000 ohms should be fitted.

WWW- americanradiohistorv com

Coutrolling Volume.

1 have built the ** Everyman Four*
receiver, using the parts as specificd,
but find that the [1.F. vulve rheo-
stat does not qive wme a sufficient
reduction of volume on the local
stution.  C'an you tell me how lo
vemedy this? N. T.

In the original design of the receiver
a D.ESB type valve was used in the
HL.F. stage, and, in conjunction with it,
a 30-ohm filament resistance. This valve
takes a current of 0.25 ampere, and
since the fall ot potential across a given
resistance depends upon the current pass-
ing through 1t. the valne of 30 ohms was
found ample to reduce volume to a very
small value, even on the local station.
With the 0.1 ampere type of valve. how-
ever, which yon may be using, the value
of resistance is not really enough, as,
owtng to the much smaller cnrrent, the
fall of potential across the resistance is
less; 60 ohms would he a better value,
and you would be advised to instal a
rheostat such as the Burndept ‘* Super-
dual ** rheostat, which has a resistance of
this value.

0000

High- or Low-resistance Coils.

In * The Wrreless Warld ' for August
10tk last you describe a moving-coil
loud-apevker with a low-resistance
coil, und in a recent tssue a sinular
type of speaker is described, but a
high-resistance coil is recommended.
It is difficult to reconcile these two
statements. and | should be obliged
for a definite opinion on this sub-
ject.

This is a controversial point. and it is
impossible to differentiate between these
two methods. The low-resistance coil is
certainly the easier to wind, but this
necessitates the use of an output trans-
former provided with a secondary wind-
ing having an impedance comparable with
that of the moving coil. On the other
hand, the high-resistance coil can be used
with the usual choke-capacity output cir-
cuit and dues not require a special trans-
former. Provided the above conditions
hold goed, there will be little to choose
between the performance of two speakers,
one of which has a high-resistance coil
and the other a low-resistance coil.
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AN EVENT OF NATIONAL INTEREST.

1" has always been a matter of surprise abroad

and regret in this country that, although
Greenwich time is famous the world over,
this country has up till now male no attempt
to transmit a wireless time signal, in spite
of the tact that several Continental stations
and America have done so for many years
past. Long ‘bLefore broadeasting was thought o, the
time signals of the Eiffel Tower station were famous
and were the frst f(ransmissions that the wireless
amateur sought for when he put up his first crystal re-
ceiver. Something must have occurred recently to stimwlate
activity on the part of the British Post Office, for within
an interval of only a few davs two most important an-
nouncements have been made.  The hrst of these we com-
mented upon in our issue last week, the announcement
being to the effect that the new Humber wireless station
haid heen equippel with continuous-wave apparatus as
part of a general scheme to replace all the Post Otfice
spark coast stations with continuous-wave apparatus. The
second announcement is that commencing on December
1oth a British time signal is Leing transmitted trom the
Post Office wireless station at Rughy twice daily during
the five minutes term-nating at 10 a.m. and 6 p.m.
G.M.T., each transmission being contralled from the stan-
dard clock at Greenwich Ohservatory. The signals are
of the type known as the International System of
Rhythmic Wireless Time Signals, as proposed by the
International Time Commission held in 1g25. Those who
make n habit of listening to time signals will he familiar
with this svstem, as it has been adopted by the Eiffel
Tower and one or two other transmitters. Complete de-
tails of the new Rugby transmissions are given elsewhere
in this 1ssue.

This new activity on the part of Rugby makes the
station still more a service station. Ii already transmits
news o ships at sea, in arddition to private and Dress
telegrams.  Why such a time signal has not long since
Leen introduced is a mystery to those who have observed

AQ

for so long this neglect of an important service, but, never-
theless, we feel that the Post Oifice is to be heartily con-
gratulated on having ultimately taken this step.

2000

PROGRAMME POLICY.
7 I YHE programme policy of the B.B.C. is a constant

subject of criticism; there are those who clamour

for more popular music and for a greater per-
centage of the programme time to le devoted to enter-
tainment matter ; as a contrast we have the avowed policy
of those directing the destinies of the B.B.C. that the
programmes should be largely cducational in charaeter
and that entertainment should be a secondary considera-
tion.  The B.B.C. has, in their opinion, a delinite mission
1o uplift and educate the public, The B.B.C. can adopt
the view that the public must take what is given them, and
that if the uplift character of the programmes predomi-
nates, the standard of education can be raised and cultured
tastes developed, even perhaps in spite of resistance on
the part of the listener. But is this effect rcally being
produced?  Are not the B.B.C. authorities, perhaps,
lieing detuded into an over-estimate of their own capabili-
ties, through broadeasting, to enforce upon the public what
mav be distasteful to them. in the belief that ultimately
the musses will be raised to the level of their own high
ideals and aspirations? Those who have a taste for cul-
ture are undoubtedly deriving benefit, but disastrous conse-
quences muay result from attempts at too forcible feeding.
The ideal would be for the B.B.C'., first of all, to make
the programmes so popular anl so indispensable to the
masses that listening would become a national habit in
every home, and then little by little there would be plenty
of time tn raise the standard by a very gradual process.
Ay it is, we fear that the habit of rzgular listening is de-
clining except with those who are m sympathy with the
idealistic motives of the B.B.C., whilst the vast majority
Jisten onlyv spasmodically to what may appeal directly to
them and shut down their sets whenever educational or
other ““ uplift *’ matter is being hroadcast
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ALTERNATTVE PROGRANMINIES

Output Power with Norma! H.T. Voltaze Sufficient to Supply a Moving
Col Loudsspeaker.

By A. L. M. SOWERBY, M.Sc.

q
HE standard of reproduction, both in quantity
and quality, that is expected from a receiver
appears to be growing higher and higher as time
proceeds. It is not so very long ago that the novelty of

getting any signals at all made the quality a very second
ary question, while if a loud-speaker could be worked
audibly it was considered that all possible demands in the
way of strength had been amply met.

Now all this is changed ; we -are no longer content to
listen to music from which all true bass is missing, and
which suffers from the introduction of various extraneous
harmonics due to overloading the output valve. . Nor are
modern demands for volume satisfied by a small and
tinkly noise, reminiscent, if a mived metaphor can be for-
given, of an orchestra heard through the wrong end of a
telescope. In place of these sounds, whose unfaithful-
ness to the original was only prevented from being
actively oftensive by their extreme quictness, the modern
listencr, if he Le up to date, expects a volume not far
inferior to that of a gramophone, together with freedom
from all obvious distortion, and with no lack of bass
notes.

The difficulty, from the point of view of the design and
maintenance of the receiver, is that to fulfil these con-
ditions properly it is necessary, in any receiver of ordinary
design, to employ in the output stage a low-impedance
valve (a ““ super-power ’ valve) with a grid-bias of not
less than about forty volts. Such a value of grid-hias
implies a plate voltage of well over two hundred volts,
which in turn means that special high-voltage valves must
be used, for the ordinary *‘ super-power ” valve would
have but a short life under these conditions.  1f high-
voitage valves are adopted a whole host of other ditticul-
ties at once crops up.  These valves require a much
heavier filament current than the ordinary modern valve,
and are not available at all for two- or four-volt accumu-
lato s, Then the high-tension supply is expensive to

install and to maintain, and if a mains unit is required!
the choice is very limited, for practically all those on the
market will deliver only about 160 10 180 \olts on heavyv
load.  Finally, many of the condensers and other com-
ponents designed for ordinary wireless use cannot b2
relied upon to stand up to high voltages, and special
components have to be obtained.  On the whole, the use
of high plate voltages, although certainly in the long run
the best way out of the difficulty of handling enough
volume for modern requirements, is so expensive and so
troublesome a proposition that it does not appeal to the
average user.

Push-pull Qutput Circuit.

In the present receiver a compromise is made. It is
intended to use ordinary ‘“ low-voltage *’ output valves,
but in order that results shall not fall too far short of
the standards set by high-voltage wvalves the anod:
voltage is pushed up to the highest value compatible with
long valve life, and the push-pull system is adopted.

The main principle of this method is that instead of
using a large grid-bias on a single output valve, and
adjusting the high-tension voltage to suit, the signals
are divided between two valves in such a way that each
is expected to deal with only half the signal voltage, and
consequently reguires only half the grid-bias to enable it
to handle without distortion its share of the input.
Thus, by using two valves instead of one to feed the
loud-speaker, we can employ the normal value of high-
tension, while at the same time obtaining a signal
strength approximating to that usually associated with a
high-voltage equipment. Further information, on the
theoretical side, about push-pull amplilication will be
found in a recent article in these pages.’

The chief drawback to this mode of dodging the

U The Wireless Woild, November 30th, 1927, p. 739.
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CIRCUIT DIAGRAM OF COMPLETE RECEIVER.

The following are the values of the chief companents: R; =30 ohms; Ry=

300 ohms; R = 250,000 ohms, wirewound; Ry, R;, and Rg= 2 megohms; R;— 40,000 ohms (grid-leak type); Rg, ta suit valve used;
Ry=7 ohms. Volume control, 30 ohms ; C;=0.0005 mfd.; Cy= 1 mfd.; C;=0.0001 mfd.; C,=0.005 mfd.; C; and Cy4=2 mfd.; L;=Everyman
Four aerial-grid transformer; L;= Lewcos 200 plug-in coil; T, = Ferranti A.F.5 transformer; Output cheke, special model—see text.

necessity for high voltage lies in the fact that we now
have two output valves, each drawing a current of the
order of ten or twelve milliamperes from the anode cur-
rent supply, so that dry batteries cannot possihly be usedl
as a source of anode current.
lators, however, are now so

High-tension accumu-

widely enfployed where

View from back of instrument with valves in position;

quality is considered necessary that the high plate cur-
rent does not matter ; indeed, it is an advantage, for it
gives the anode bhattery plenty of exercise. It is a
truism to say that more H.T. accumulators are ruined
through being expected to last from three to six months
on a single charge (sec advertisements) than in any other

& 3ii S T TR T TR SR TS

note ‘ Receiver -
Amplifier '’ switch on panel.
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Alternaiive Programme Quality Receiver.—
way, so that the imperative nced for recharging every
four or five weeks that accompanies the use of two
‘“ super-power "’ valves may be reckoned as a.blessing
in disguise.

Since we have been discussing the output arrangements
at some length, let us look first at that part of the circuit
chagram.

The output from the secondary of the transformer T,

Wireless
World

DECEMBER 281k, rg27.

been adopted because it is thereby possible to step the
output up or down to the loud-speaker, so that any tvpe
of speaker may be worked under the conditions most
suited to it.

The chief effect of stepping down to the loud-speaker
is to increase the output on low notes, which mayv or may
not be an advantage, depending upon the loud-speaker
in use.

As a matter of interest, 500 cycle and 30 cycle notes

is split into two equal parts by the use of a pair of grid-  were generated and fed into the recciver, and the
r-1” ot iy I 6 | 6% l 5
: ‘ - i ] ! =
Y | | |
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DRILLING PLAN OF PANEL.

When it is not desired to provide for the use of the instrument as an amplifier, certain of these

holes become unnecessary. See text for details. Sizes of holes: A = 3/8in. diam., B = 1/4in. diam., C =5 /32in. diam., D = 7/32in. diam.

for No. 4B.A. screws;

leaks shunted across it, the junction between the two
being connected, through the grid-bias battery, to earth.
One half of the voltage developed across the secondary is
by this means applied to the grid of each output valve,
while at the same time any possible tendency of the
transformer to “‘ peak ' over a small band of frequencies
is checked. Specially made push-pull transformers are
available, the number of them having becn considerably
augmented at this year’s Show, but the present method
is preferred since it will enable any who are already in
possession of a transformer. of proved excellence to
employ it. At the same time, the writer would remark
that the Ferranti transformer shown in the receiver was
chosen deliberately, and as the overall amplification-
frequency curve of the receiver is practically that of the
transformer, it is of the very first importance that this
component should be the very best available.

The Output Choke.

In place of the output transformer with centre-tapped
primary which is customarily employed in push-pull
ampliliers, a choke with a number of tappings is used in
the present receiver. To the centre point is connected,
as usual, the H.T. supply, while the loud-speaker and
the anodes of the valves are connected as required to the
remaining terminals. This unusual output scheme has

E = 1/8In. diam. for No. 4 wood screws,

voltages for each frequency developed across the loud-
speaker (a Western ILllectric *“ Kone ’’) were measured
by means of a Taylor voltmeter. 'The results obtained,
using first D.E.5 and then D.E.5A valves in the last
two sockets, are given in the Table,

D.E.5 vALVES (7,000 OHMS IMPEDANCE).

Ratio.
Frequency. - =
]2 ‘ 4:3 4:2 4:1
50~........ 10.3 volts | 12.8 volts | 14.6 volts | 12.2 volts
500~........ 18.7 volts | 19.5 volts | 17.2 volts | 11.4 volts
D.E.5A. vaLVES (3,200 onMS IMPEDANCE.)
Ratio.
. Frequency. -
1:1 ‘ 4:3 { 4:2 | 4:1
S, By g OB 17.0 volts | 19.0 volts | 17.8 volts | 11.6 volts
500~........ 16.6 volts | 14.8 volts { 11.4 volts l 7.0 volts

It is to be noticed that these four sets of figures are
entirely separate; no conclusions must be drawn from
comparisons between jo-cycle and soo-cycle notes other
than observing that the optimum step-down ratio is very
different for the two frequencies.

A 12
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Alternative Programme Quality Receiver.—

With D.E.5 valves, the higher note was loudest with
a step-down ratio of 4 : 3, while the lower noté required
4: 2. Using D.E.5A valves, for which the receiver was
intended, less step-down ratio is required on both fre-
quencies, the loudest sound being obtained without step-
down at 500 cycles, and with the 4 : 3 ratio at 50 cycles.

Optimum Output Ratio.

Adjusting the ratio while listening to broadeast music
(full orchestra), which enalles one to gauge roughly the
weneral strength of music, as well as the relation between
high and low notes, it was found that the most pleasing
results were had with a step-down of 4:2 with D.LE.5,
and 4:3 with D.E.5A valves. But nothing much more
can be deduced from this than that the writer evidently
has a keen ear for low notes.  In any case, quite different
ratios are likely to be required with loud-speakers of other
makes; it is even possible that it may be preferable,
with some instruments, to step #p instead of down.

It will be noticed that the condenser usually associated
with choke feed is missing. It is not necessarv with

-
£
3

Wireless
Worrld

835

to provide for the reception of distant stations, so that
neither high-frequency amplification nor reaction have
Lieen incorporated. On the other hand, the coil has been
designed to provide the maximum sclectivity that can be
expected from a single circuit, so that Loth the local:
station and s5GB can be received without mutual inter-
ference.

The whole design of the receiver has been directed to
providing the very best quality possible from such
stations as can be relied upon to give entertainment free
from all interference. The range of the receiver is
practically identical with that of a first-class crystal set,
by which is meant that any station from which a crystal
set will receive intelligible speech will work the output
valves of the present receiver to the Ilimit of their
capacity. In practice, this means that at most places three
stations can be heard; the local station, and the two
Daventry transmitters.  The receiver is therefore par-
ticularly suitable for placing in the hands of non-
technical people who regard wireless reception purely as
a means of entertainment, and care nothing for distant
reception.

Pian view of the receiver showing baseboard layout.

this arrangement, as the two terminals of the loud-speaker
are connected to points at the same D.C. potential, so that
no current will flow through the windings. It it is
desired to isolate the speaker from ““ H.T.+ '’ for any
reason, a 4 mfd. condenser mav be inserted into each
lead.

The output choke is not a standard component, hut
may be obtained from Messrs. Rich and Bundy, 13, New
Road, Ponders End.

Turning now to the rest of the receiver, it will be seen
that the circuit is of the simplest, consisting merelv of
an anode rectifier coupled by means of a resistance, to
the L.F. amplifying valve. No attempt has been made

A 13

But in order that it mayv be convenient also for those
who desire to indulge, on occasion, in long-range recep-
tion on a multi-stage H.F. set, and vet require some-
thing simple that can be left in the hands of other mem-
bers of the family for Jocal station work, an extra
terminal has been added so that the amplifier portion of
the instrument can be connected up after any receiver.
To meet this need it is suggested that two H.I'. stages
and an anode detector, with its plate resistance, might be
made up as a separate unit and coupled to the terminal
marked ‘“ Amplitier Input.”” No other connection, pro-
vided that a common battery or a commmon earth is used,
is needed bhetween the two units. The single-pole change-
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TERMINAL STRIPS. Sizes of holes: A = 7/32in. c¢iam., B=

1/8in. diam. for No. 4 wood screws.

over switch in the centre of the lower edge of the panel
connects the grid-condenser of the first I..F. amplifier at
will either to the output of the detector in the instrument
or to the ‘“ Amplifier Input *’ terminal. The rheostat of
the detector valve is situated on the panel, so that the
detector valve may be turned out when the instrument is
in use as an amplifier only.

The switch and the terminal may, of course, be omitted
where the need for an amplifier after a long-distanc
receiver does not arise, and the detector rheostat R, may
then be removed to the bascboard.

The second (upper) switch is provided to short-circuit
the “ L.ewcos '’ 200 coil used for increasing the tuning
inductance to enable Daventry (5XX) to be reccived.
Reference to the circuit diagram will show that when this
switch is closed, and the loading-coil short-circuited, the

Wireless
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aerial is coupled to the tuning circuit only by the over-

wound primary of the aerial-grid transtormer. On
opening the switch, the aerial circuit is completed
through the loading-coil, so that to. all intents and
purposes the aerial is then direct-coupled. By this

means the best operating conditions on both long and
short waves are attained, together with simplicity both of
construction and operation.

The aerial-grid transformer used for the lower waves
is a standard ‘“ Everyman Four " component, and may
be obtained ready wound from any one of a number of
advertisers in the pages of this journal. Details of its
windings have heen given several times in these pages,
and need not be repeated here.

The aerial primary is tapped ; if the aerial is connected
to the tapping-point selectivity will be enhanced,
though at the expense of a little signal strength.  The
best position of the aerial connection should be found by
each user, and.a permanent connection made.

Volume Control.

The problem of volume control has been met by means
of a compromise. The obvious method is Ly detuning,
but where there is only one tuned circuit this method is
open to two objections. Either some other station may
be heard faintly through the one that is required, or, if
only a small degree of reduction in volumeé is required,
a very unpleasant form of distortion mav be introduced
by tuning very slightly off the wave of the station being
received. .\ 30-ohm rheostat has therefore been intro-
duced into the tuned circuit, so that when required its
resistance can be increaser so that distortion from slight
detuning does not occur. At the same time the sensitivity
of the receiver is decreased sufficiently to ensure that any
distant station to which the receiver may inadvertently be
tuned will not appear, as it otherwise might, as a hack-
ground to the station desired.
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LAYOUT OF COMPONENTS ON

BASEBOARD. The parts may be identified by comparing the complete wiring diagram with

this and with the circuit diagram.
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AMPLIFIER
INPUT

(5} 01

VOLUME

CONTROL [e]

COMPLETE WIRING DIAGRAM. Note the insulated * series " clip, bearing a terminal, used for supporting Ry on C,.

Since the requirements of quality imply an ancde bend
detector, the coupling that succeeds it must of necessity
be a resistance; the value chosen, 250,000 ohms, gives
about the highest sensitivity that is compatible with the
proper retention of high notes, having regard to the
characteristics of V and V, and the capacity, o.ocor
mfd., of C,.

R, is inserted to protect the grid of V, from high-
frequency voltages. It is to bhe noted that it is #of con-
uected in parallel with C, as a too hasty inspection of
the practical wiring diagram might suggest. The clip
shown as bearing a terminal is insulated from the con-
denser, and is a standard Dubilier component. The
value of Ry (40.000 ohms) is such that the loss of high
notes due to its use is extremely small, and it might be
wise to substitute a resistance up to three times this value

A I5

if it is intended to use a battery eliminator to supply the
anode current. Resistances of this type and value are
made by the Ediswan and Loewe Radio Companies.

C, and R, have values of o.005 mfd. and 2 megohms
respectively, which provide for aslequate amplification of
low notes. Since C, has (o protect the grid of V, from
the voltage of the high-tension bhattery, it is necessary that
a thoroughly reliable condenser be used here. Fven
slight leakage will result in giving the grid of V, a
positive potential, resulting in very unpleasant quality,
and a very short life for the valve.

There is little that need be sail of the actual con-
structional work, for there is no component that cannot
readily be purchased.  The making of the receiver is
thus reduced to (Irilling the panel according to the plan
provided, screwing the components to the baseboard in
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LIST OF PARTS.

1 Variable condenser, friction confrol, 0.0005 mfd., logarithmic
(Jackson Brothers).
! 2 Rheostats, 50 ohms {Igranic, type P35GE).
: 1 Rhcostat, 6 ohms (Igranic, type P56 A).
1 Potentiometer, 400 ohms (Igranic, lype P56B).
1 Resistance, 250,000 ohms and holder (Dubilier, Duwirohm).
3 Grid leaks, 2 megohms, and holders (Dubilier, Dumetohm).
1 Fixed condenser, 0.0001 mfd. (Dubilier, No. 620).
1 Fixed condenser, 0.005 mfd. (Dubilier, No. 620).
2 Fixed condensers, 2 mfd. (T.C.C.). ’
1 Fixed condenser, 1 mfd. (T.C.C.).
1 40,000 ohmns anode resistance (Ediswan).
4 Valve-holders (Benjamin).
1 Paxolin tube, 3in. x 3}in. (Wright & Weaire, Lid).
20 yds. Litz (P. Ormiston & Sons, Lld.).
1 200 Coil (Lewcos).

1 pr. Aluminium brackets (Camco).

1 Transformer, 3:5: 1 (Ferranti, A.F.3).

1 Output choke of special design, tapped (Rich & Bundy, 13, New
Road, Ponders End, Middlesex).

1 Semi-fixed resister (Peerless Bedford Electrical & Radio Co.).

2 Swilches, 2-way (Ormond, No. R[143).

1 Baseboard, 20 x 8 x {in.

1 Ebonite panel, 20x 8 x {in.

5 Wander-plugs (Lisenin).

Nickel-plated terminals (Belling-Lee, type ©“ M.”).

Single coil-holder.

Grid bias battery, 1} v. (Siemens, No. G./).

[ Grid cell holder (" Verona,” Jabez Bate & Co., Newfown Row,

Birminghain).

Screws, wire, Sisfoflex, elc., efc.

—~ D

(Approximate cost £9 10s.)
In the ““ List of Parts ” included in the descriptions of THE WIRELESS WORLD, receivers are detailed the components

actually used by the designer and illustrated in the photographs of the instrument.

Where the designer considers it

: necessary that particular components should be used in preference to others, these components are mentioned in the article
i itself. 1In all other cases the constructor can use his discretion as to the choice of components, provided they arc of equal

the appropriate positions, and wiring up. It will be
found advisable to make all possible connections on both
panel and baseloard before screwing the two together, so
that soldering may be done under the most convenicnt
conditions possible.

The valves which the writer had in mind when design-
ing the receiver, and with which it was tested, were the
following : —

Dclecior : Cosmos S.P.g5o/Blue Spot (55,000 ohims).

L.F. amplifier : Mullard I'. M.5X (19,000 ohms).

Output valves: Marconi or Osram D.LE.sA (3,500
ohms).

The figures represent the impedances of the valves
according to the makers’ catalogues; if for any reason
it is desired to employ other valves than these, some care
should be exercised in choosing those with impedances
nearly equal to the values given. 1f there is to he any
divergence, 1t is recommended that lewer impedances
should be chosen rather than higher. In all cases, the
valve having the highest amplification factor should be
chosen from among several of the right impedance.

Since it is intended that the highest safe value‘of anode
voltage should be employed, it will be advisable, if it
can be managed, to adhere in the output valves to those
which have a thoriated rather than a coated filament, as
the writer's own experiences have led him to the lelief
that these valves will; in general, stand a higher anode
voltage than the maximum recommended by the makers
without detriment. In testing, 180 volts were emploved ;
this is a trifle on the high side for safety, but 160 volts
can be recommender as being a good compromise between

qua.ity to those listed, and that he takes into consideration in the dimensions and layout of the set any variations in the
size of alternative components he may use.

utmost valve life on the one hand, and utmost distortion-
less output on the other.

It must not be nmagined that the receiver will not
function satisfactorily on a lower voltage than this, but
the volume nbtained hefore overloading bLegins decreases
fairly rapidly as the high-tension voltage is reduced.

With the valves specified, the grid-bias voltages
required with 160 volts H.'T. are 3 and 22 volts respec-
tively, and the total plate current is about 23 milli-
amperes.

Adjustments.

It is to be noted that if any change in grid-bias voltage
is to be made to either of the I..1°. stages, the receiver
should Dbe turned off by the master rheostat to prevent
the plate current from running up momentarily to a very
high value, with possible damage to the valves.

The grid bias and filament current of the detector
should be adjusted carefully by means of R, and R,
while listening to faint signals (detune the local station
for this) until the most sensitive adjustment is found.
Neither of these controls will need to be touched again
until the voltage of the grid battery GB, has dropped
considerably.

On test on a full-size aerial about six miles from 21.0,
it was found possible to overload the output valves with
signals from 21.0, 5GB, and XX, while, using the least
selective aerial tap, there was no background of 21.0
when listening to 5GB. Aurally judged. the quality of
reproduction was considered such as to do justice to the
hest loud-speaker on the market.

Photograms of the Year 1927.—Tle
Annual Review for 1928 of the World's
Pictorial Photographic Work. Edited hy
F. J. Mortimer, F.R.P.8. About 100 fine
reproductions of pictorial photographs
printed in duo-tone on art paper, and
representing the work of leaders in
photography in  Great DBritain, the
Colonies, and foreign countries. With

BOOKS RECEIVED.

an up-to-date directory of British Photo-
graphic Societies. Published by Tliffe &
Sons Ltd., London, price 5s. net in stiff
paper wrapper, or 7s. 6d. -loth bound.
Theory of Thermionic Vacuum 7Tube
Circuits, by Leo James Peters. Assistant
Professor of Llectrical Engincering i the

University of Wisconsin. Pp. 256, with
about 100 illustrations and diagrams.
Published by McGraw-Hill Publishing
Co., Ltd., London, price 15s.

Close Downs and other Poe ms, by Ira
Mary Downing, read by Percy Edgar
from the B.B.C. Studio in Birmingham.
Pp. 184, Published by Cornish Bros.
Ltd., Birmingham, price 2s. 6d. net.
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Simplified Aids to Better Reception.

DOUBLING H.F. AMPLIFICATION.

~ VEERY real wireless enthusiast is

+ continually seeking greater high-
frequency amplification, and few of
us remain satistied for long with the
sensitivity of our receivers, excellent
though they may be. Now, with a
given H.F. transformer of good de-
sign, it is not far short of the mark
to say that the amplification obtain-
able is directly governed by the
““ figure of merit’’ of the valve. As
an example we may take the *“ Every-
man Four '’ arrangement, which, with
a valve having an impedance of
20,000 ohms and a voltage factor of
20, gives a magnihcation of the order
of forty times. Substitute this valve
by one having the same impedance and
a voltage factor of 10, and the mag-
nification obtainable will be halved.
It is equally true to say that, if im
pedance remains unchanged and the
voltage factor is doubled, amplifica-
tion will be increased in about the
same proportion.

It does not seem to be generally
realised that valves having something
approaching these greatly improved
characteristics are now  available.
These are of the indirectly heated
cathode type, which are intended to be
operated on A.C. supply mains.
Their use in this manner will not be
discussed at the present, but it may
be pointed out that certain tvpes,
notahly the Cosmos A.C./G., may be
made to serve in such TVireless
World receivers as the ‘ veryman
Four,” the ‘“ All-Wave Four,”” the
“Regional,”” or the *“Standard
Four ”” without any radical alteration
to the wiring, always providing that
it is possible to supply the hegting
current of 1 ampere at 4 volts which
is consumed by the valve in question.
This current may be derived from the
L.T. battery, so we will, for the
moment, ignore the normal method of
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operation from a step-down trans-
former, although there is no real
reason why a single A,C. valve should
not be thus used in conjunction with
those of the ordinary tvpe; the modi-
fications necessary arc both simple
and obvious.

The method of connecting the
A.C./G. valve is shown in Fig. 1.
It is fitted with three pins, which are
joined to cathode, grid, and plate, and
with an adaptor disc carrying a twin

flexible lead for heater current
supply. If one of these leads is
joined to L.T. negative, and the

other to the positive L.T. terminal—
direct if the battery is of 4 volts, ansl
through a 2-ohm rheostat or fixed re-
sistor if of 6 volts—the system of con-

TO HF.T.
GRID
CATHODE
—_—
;ﬁ/ ]
HEATER
. LT.-
4}
= LT+
- : ad
| TERMINAL

Fig. F.—How to use an A.C. valve with
accumulator L.T. supply.

nection as shown wijll automatically
result  without further alteration,
always assuming that the sct is one
ot those mentioned above and that it
1s wired in accordance with the wiring
plans which have appeared in this
journal. This proviso is made because
it 1s necessary that the valve-holder
filament socket on the right-hand side
of the anode socket (locking from the

wWWwWwW- americanradiohistorvy com

anode end) should be joined to L.T.
negative.

The alteration under discussion is
onc which can be recommended to
those who are working under un-
Lavourable conditions and who con-
sequently feel a nced for greater
sensitivity than is ordinarily obtain-
able. It should be realised, how-
ever, that the increased magnification
is only obtainable at the expense of
a very considerable increase in fila-
ment current; that consumed by che
indirectly heated cathode H.F. valve
alone may well be more than twice
the requirements of the remaining
valves.

It should be unnecessary to add
that doubled H.I". amplification, un-
fortunately, does wo/ mean that the
range of the receiver will be increased
in anything approaching a like pro-
portion ; uniess this is fullv realised,
the wmateur who goes to the expense
of making the change mav be dis-
appointed. Tt is a fact, however, that
conditions often exist under which an
almost doubled H.IF. amplification
will make all the difierence between
suthiciently loud signals and an out-
put which is ample for satisfactory
loud-speaker operation.

o000
H.F. OR L.F.?

rJ["HE article entitled “‘ Back Coup-

ling in L.¥. Amplifiers 7 (7 /e
Wireless  World, December 714th,
1927) may weli provoke a revival of
the old controversy between the ad-
vocates of H.I'. and L.F. amplifica-
tion. It was shown that therc is con-
siderable difficulty in preventing that
form of low-frequency reaction which
is caused by incidental resistance in
the H.T. battery (or ecliminator), and
which gives rise to uneven amplifica-
tion in a multi-stage amplifier  This
form of distortion may be so bad,
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even when each individual stage is
practically perfect, that one may well
reach the conclusion that it is safest
to restrict oneself to a single I. K,
stage, any further amplilication
which may be nccessary leing pro-
vided before detection—in other
words, at high frequency.

There is a good deal to be said in
favour of a receiver on these lines,
particularly now that effective H.I'.
circuits have been developed. High-
frequency amplification automatically
provides the selectivity which is be-
coming increasingly necessary and
which will be essential for many
listeners when the Regional Scheme
comes into operation.  Generally
speaking, a receiver with an H.F.
valve interposed between aerial cir-
cuit and detector is somewhat less
susceptible to interference from power
circuits in the vicinity. The tendency

towards causing interference with
others by oscillation is, at the
worst, very considerably reduced,

and, as far as many modern designs
are concerned, entirely obviated. Im-
portant as are these advantages, it

seems probable that the greatest
benefit of all results from the fact
that effective H.F. amplification

allows us to obtain more than suffi-
cient loud-speaker volume for ordi-
nary requirements with one L.F.
stage only.

The most serious limitation of the
‘“ single L.F.”’ sct is connected with
the fact that it will not be possible
fully to load an output valve of ex-
ceptionally large voltage-handling
capacity without running into grid
current in the detector valve. 'This
trouble should not be encountered,
-however, with an ordinary super-
power valve and an applied anode
voltage up to the usual limit of 120
volts.

The foregoing must not be taken as
implying that two (or even more) low-
frequency amplifiers cannot be put
into satisfactory operation; such a
statement would obviously be absurd.
It is, however, desired to emphasise
the fact that inter-stage couplings are
a very real source of trouble, and
that reaction effects often give rise to
poor quality, the cause of which can-
not be readily traced by means of ap-
paratus at the disposal of the average
amateur. Clearly, such trouble may
most easily be avoided by using a
single L.T°. stage.

Wireless
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PROTECTING H.F. TRANSFORMERS.
LTHOUGH the plug-in H.F.
transformers used in the ‘‘ Re-
gional ’’ and ‘‘ Standard Four’’ re-
ceivers are reasonably robust, due in
part to the fact that protection is
given to the fine wire primary and
neutralising windings by the project-
ing ebonite ring on which the contact
pins are mounted, there is some possi-
bility of breakage if the coils are
roughly handled. 1t is therefore sug-
gested that those who are willing 1o
devote a little extra time to construc-
tional work would be well advised to
consider the addition of a protective
cylinder as shown in Tig. 2.

An ebonite, Paxolin, or Pirtoid
tube, with an external diam~ter of
4in., the same length, and a wall
thickness of +kin., is suitable for the
purpose.  The ebonite ring on the

Fig. 2.—The windings of plug—in H.F. trans—
formers may be safeguarded by fitting a
covering tube of insulating material.
transformer should be suitably re-
duced in diameter (by about {in.) in
order that the tube may fit closely
over it, after which three or four
small screws are passed through the

tube into the ring.

The cylinder top may be filled in
with a disc of ebonite or even dry
wood, and a knob may be added for
easy handling. Provided, however,
that the windings are protected, there
is little reason why the end should
not be left open.

It is a good plan to paint a dis-
tinctive mark on one side of the tube
or on the top; this should coincide
with a similar mark on the base, and
will facilitate the insertion of the
transformer.

DECEMBER 28th, 1927.

NEW YEAR RESOLUTIONS.

T this season of the year a wire-

less journal may take certain
liberties with its readers. The follow-
ing suggestions are, therefore, offered
without apology :

“I will learn to read theoretical
circuit diagrams ; without this know-
ledge it will not be possible to make
much real progress, and it will be a
difficult matter for me to keep my set
up-to-date.”’

1 will obtain a reasonably good
two-range voltmeter, or separate
meters for H.T. and L.T. batteries ;
without measuring instruments the
tracing of faults will remain largely
a matter of chance.”’

“1 already have a voltmeter, and
will now obtain a milliammeter, which
is almost equally necessary. With its
help, the adjustment of valve oper-
ating conditions will be greatly sim-
plified, and, moreover, it will be an
easy matter to decide if poor-quality
reproduction is due to overloading or
to other causes.”’

““My - detector-L.F. recciver is
sensitive, although as the more distant
stations are only heard after dark I
take it that it depends to a certain
extent on favourable freak conditions.
Reaction control 1s the best of its
kind, but I confess that the set not
infrequently goes into self-oscillation,
thus interfering with my neighbours.
The Wireless TWorld has shown me
how to get real H.I°. amplification;
as I am keen on long-distance recep-
tion I will re-model my circuit to
include a high-frequency stage, which
will give me greater range without the
need for fine adjustment, better selec-
tivity, and, above all, will enable me
to do myv share in abolishing the oscil-
lation nuisance.’’

““When carrying out adjustments
which may possibly involve the pro-
duction of oscillation, I will tune to
some wavelength other than that of
the local station.”’

T realise that the perfect set does
not exist, but will adopt a somewhat
more critical attitude towards the
quality of my own reproduction, and
will endeavour to improve it. My
efforts will eventually react to my own
advantage in more ways than one, as
my friends will be induced to install
receivers; larger consumption will
lead to lower prices for components,
and more listeners will mean more
money for better programmes.”’
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AND SMOOTHING CIRCUITS.

&yr

An Experimental Study of Input and Output Wave Forms by Means of the
Duddell Oscillograph.

By FREDERICK RECORD, B.Sc, and IDA N. HOLMES, B.Sc

HE use of rectifying systems instead of high-
tension hatteries in receiving sets is growing at an
increasing rate and will probably continue to do

so owing to the development of valves which are of suit-
able dimensions and ouatput. The behaviour of such
systems is therefore of considerable general interest.

The tests described below were made om an experi-
mental unit emploving a U.5 valve which is a full-wave
rectifier. The energy was obtained from a small trans-
former of standard make which was connected to mains
supplying alternating current at iro volts and of fre-
quency 30 cycles. .

The oscillograms werz taken by means of a Duddell
oscillograph, having two loops and a third fixed mirror
to mark the zero. They all show slightly more than two
complete cycles, so that the curves represent the course
of events in an interval of a little move than 3% th second.
One Joop was slightlv more sensitive than the other, but

r

A,

Fig. 1. Circuit diagram of apparatus used in the investigation
of transformer and output wave form. The oscillograph loops are
represented at L, and L.

it was not thought necessary to equalise them as quali-
tative results were sought.

Using the arrangements shown in Tig. 1, three oscillo-
grams were taken. ‘The sine curve in oscillograms (1.),
(I1.) and (H11.) shows the form of the alternating output
from the high-tension secondary of the transformer : it
was recorded by the lovp L, which was joined in series
with a resistance of 3,000 ohms across one half of the
winding. It was connected thus in order to ensure that
therc should not be an appreciable potential difference
between the loops.  The second curve shows the form of
the output from the system, the Joad being a resistance
of 5,000 ohms. (I.) gives the current through one valve
element, the anode A, being disconnected from its supply

A I9

terminal ‘I, ; (11.) gives the current through the other
valve element, the anode A, being disconnected from T, ;
(I11.) gives the current through the complete valve, hoth
anodes being connected. The mean current was about
1o milliamperes in the case of oscillograms (I.) and
(1L), and about 19 milliamperes in case (I1L.).

It is somewhat surprising
to (ind that, when the valve
is acting as a full-wave
rectifier, the output current
does not become zero.  An
examination of the circui
diagram, however, indicates
that the cffect is probably
due to the variation in
potential along the filanient.
When no potential difference
exists between the anode and
the centre of the filament
transformer, a small poten-
tial difference may exist between the anode and one end
of the filament.

The addition of a condenser produces a very striking
change, even though the capacity be only small.  To
observe this effect a slight rearrangemenr of the circuit

3155

Fig. 2. — Arrangement of

loops to show the effect of

smoothing condensers on

the output wave form. The

resistance represents the
ourput load.

Fig, 3.—Calculated input curves for various types of output;
(1) unsmoothed output; (2) smoothed output; (3) unsmoothed
output with a phase difference; (4) falling output.

wWwWW. americanradiohistorvy com
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Rectifiers and Smoothing Cireunits.—

is necessaiy, the oscillograph loeps being arranged to
record the input to the system and the output from it in
the manner indicated in Fig. 2.

Oscillogram (IV.) was obtained when a condenser of
capacity o.1 mfd. was employed, the resistance load being
3.000 ohms and the output current about 30 milliamperes.
The curve with the smaller variation shows the form of
the output current, while the more angular one shows
that of the input.

Wireless
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being no input if the applied voltage is less than the
condenser voltage. Although the valve current is pro-
portional to the 3/2 power of the applied voltage, the
approximate form of the input current may be found
by plotting the difference between a sine curve and the
output. In IFig. 3 this has been done for several types

of output, two of which (3 and 2) correspond very nearly
with two of the oscillograms (IV. and VIL.).

During the period when there is no input current, the
condenser supplies the whole of the output, its potential

IJn increasing the capacity 1o 5 mfd., oscillogram (V.)
was obtained, the output in this case being more nearly
uniform.

As the load is a resistance, the output current is pro-
portional to the applicd voltage, which is, in this case.
the potential difference Letween the condenser terminals
The alternating voltaze applied to the valve is opposed
by the potential difference Letween the condenser ter-
minals. Hence the current flowing into the system is
determined by the difference between these voltages. there

Oscillographs of wave form in I1.T. rectifier and smoothing circuits.

difference falling during the process.
shows this fall very clearly.

On joining a choke of resistance, goo ohms, and induct-
ance, 35 henries, in series with the load resistance, when
employing a condenser of capacity o.1 mfd., the output
was found to he somewhat smoother and the input more
complex. Oscillogram (VL.) shows the result. It is to
be noted that, in this case, (he output current curve does
not give the shape of the condenser voltage curve owing
to the phase difference introduced.

The behaviour of the complete rectifving unit was
mvestigated by arranging a smoothing circuit consisting
of two 10 mfd. condensers and the choke previously
menticned.  T'he oscillograph loops were connected to
record the current flowing into the system and the output
to the resistance load as shown in Iig. 4.

Oscillogram (VII1.) was obtained with an output of
about 3o milliamperes. The wavy line gives the input

Oscillogram (V.)

A 20
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Rectifiers and Smoothing Circuits.—

and the straight line parallel to the zero line represents
the output. It is not possible to detect any want of
uniformity in the output, although an inspection of the
curves shows that the condenser alone is in action for
about zigth second, so that a fall of about 7.5 volts
is to be expected.

By regarding the output line as the zero, the manner
in which the condenser current varies with the time is
indicated by the input curve. This is so because the
current flowing in the condenser is the difference between
the input and the outpnt.

The input to the system was found to be approximately
in phase with the applied voltage, therc being possibly
a slight lead. A photograph was not taken, so that
this cannot be definitely stated.

The characteristic of the system ywas determined by
joining a known variable resistance between the terminals
of the complete rectifying unit and measuring the current,
the output voltage being found by multiplying the current
by the resistance. On plotting the voltage against the
current a slight curve was obtained, so that the system
hehaves like a cell having a resistance which is not quite
constant. An empirical formula was deduced from a set
of readings obtained when using a choke of resistance,
390.0hms, and inductance in the neighbourhood of 400
henries. This formula is V=157.9~22541 + 700612, or
V=157.9—2254 (1 —3.1091)], 1 being the output current
and V the terminal volrage.

R

i

|
n. 'n‘?’

Fig. 4.—Arrangement of loops for comparing input and output
waveform of choke-condenser filter circuit. [
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Fig. 5.—Output characteristic plotted from empirical’ formula:
A, low-resistance choke; B, high-resistance choke.

Thez curves in Fig. 5 were drawn from values calculated
by the use of this formula: they agree very well with
the experimental results.

A simpler formula may be employed if a limited range
of current be considered. V=157.9—21141 gives values
in good agreement with the experimental ones for currents
less than zo milliamperes.

The unit may therefore be regarded -as having an
EALF. of 157.9 volts and a resistance of about 2,200
ohms, the precise valuec of the latter depending on the
current.

On substituting condensers of 5 mfd. and 20 nifd.
capacity for the two 10 mfd. ones, the output current
was unaltered, but on replacing the choke by one of higher
resistance (that used in the oscillograph tests) the terminal
voltage was reduced.  This reduction was exactly
accounted for by the additional resistance introduced.

The high effective resistance of the system appears to
be responsible for the trouble experienced with low-
frequency oscillations when a rectifying unit i1s used for
the high-tension supply to a receiving set.

BRITISH TIME SIGNALS FROM RUGBY GBR.

A New Service to Navigators, Astronomers and Geographical Expeditions.

HE International Rhythmic Time Signals trans-
mitted from the Post Office Wireless Station at
Rugby have leen in operation since Monday,

December 19th, and mark an addition to the services by
which this station maintains contact with the most distant
parts of the world and with ships on every sea.

The signals are of the modified rhythmic type reconi-
mended by the International Time Commission of 1g25.
They comprise a series of 306 signals emitted in goo
seconds, and equally spaced at intervals of 60/61 parts
of a second. They are transmitted on a wavelength of
18,740 metres twice dailv, beginning at ¢.55 a.m. and
5-55 p.m., and terminating with a dash at exactly
1o am. and 6 p.m. G.M.T. The first signal at g.55
a.m. and 5.55 p.m. is a dash, which is followed at regular

A 21

intervals by 6o dots, another dash at the even s56th
minute, another 6o dots, followed by a dash at the g57th
minute, and so on, until the hour is indicated by the
final dash. Each dash is 2 second in duration and
begins at the exact minute. These times of transmission
have been selected with a view to reach the largest pos-
sible portion of the globe at suitable periods of the dav.

For ordinary navigational purposes a comparison
obtained by disregarding the dots and using the first
sound of the dashes only will be sufficiently accurate,
but for geographical surveys, astronomical work and
other purposes where extreme accuracy is necessary, the
intermediate dots, if recorded side by side with the local
impulses, afford a means of correcting chronometers to
1/60 of a second.
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NOTES ON THE “EVERYMAN FOUR.”

Some Helpful Hints to Constructors.

N spite of the fact that many thousands of *‘ Every:
man Four '’ receivers have been bhuilt by more or
less inexperienced amateurs and some by raw le-
ginners, 7'/ Wireless World postbag proves that the
majority of constructors have suecceeded in obtaining the
results of which the set is capable. However, some
readers have encountered difficulties, as is inevitable even
in the case of the simplest set, while others, whose number
can only be guessed, as they are generally inarticulate,
are satisfied with a performance very much inferior to
that of which the receiver is capable. They probably
judge it by comparison with ordinary sets; we of 7/e
Wireless World staff know its potentialities, and would
ask the reader to set the same high standard as we do in
judging the performance of his own apparatus. It is
hoped that the present article will help to dispel un-
certainty on several points which do not seem to be gener-
ally understood, dnd which are sometimes responsible for
poor results.
It is advisable at the outset to correct a misapprehen-
sion which still seems to exist regarding the reception of
Tong waves; so far as these are concerned, no usc is

ing a fixed condenser of some o.0001 to 0.0002 mfd. be-
tween the aerial lead-in and aerial terminal A,. It should
thus be clear that the set is not a suitable one for those
living in coastal districts who have to depend largely on
the Daventry station; for these conditions one of the
later sets with H.F. amplification on the long waves is
recommendled.

Detector Grid Bias.

Detector grid bias is another source of misunderstand-
ing. In the receiver as originally described a two-volt
detector was used in conjunction with six-volt valves else-
where ; thus four volts was available for application to
the grid, and a suitable proportion of this voltage was
obtained by taking the low-potential end of the tuned cir-
cuit to the junction between two resistors connected in the
negative filament lead. By suitably varving the value of
these resistors, any negative voltage up to a maximum
of four may be applied. Clearly, therefore, if we use
valves of the same voltage rating throughout, there will
be no surplus available for this purpose, so the *‘ free "’
grid bias arrangement must be abandoned. Alternative

SWITCH HT#1 SWITCH  Y.T41
[ D 9
< ¢ '
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Fig. 1.—The original detector grid bias device (or the  Everyman Four" :s shown in circuit (a), alternative methods are

made of H.F. amplification, regeneration, or the proper-
ties of a coupled aerial circuit, and therefore a high
degree of selectivity and sensitivity cannot be expected.
At distances of up to a hundred miles—somctimes con-
siderably more—the long-wave adaption gives good
signals from Daventry 5XX. but interference from a
medium-wave transmitter in the immediate vicinity may
be experienced unless selectivity is improved by connect-

indicated at (b) and (c).

methods will be discussed later. When the original
arrangement is retained, a ‘¢ high-magnification "’ two-
volt detector, such as the Cossor 210 R.C., Marcont
D.E.H.210, or Mullard P.M.1A., should be used; all
these valves vary slightly in their characteristics, andthere
is no harm in trying resistors of 20 and 25 ohms in the
sockets R; and R, respectively, in place of those of 15
and 30 ohms as recommended in the booklet.
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Notes on the ‘“ Everyman Four.”’—

‘T'here are exceptions to the general statement made
above to the effect that ** free ”’ grid bias is only obtain-
able with a six-volt L.I. battery and a two-volt de-
tector. Due to the presence of a very high resistance in
the detector anode circuit, it is not necessary (or even de-
sirable) to run the filament at full brilliancy, and if a
six-volt o.1 amp. ‘‘ R.C.”” valve is used in this position
it will almost invariably be found that approximately
correct bias combined with sufficient

Wireless
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which may be necessary is inserted in the positive lead
at R.  As stated above, it is rather an advantage than
otherwise that the detector filament should be below full
brillianey, so with two-, four-, and six-volt o.1 or 0.075§
valves operating on the L.T. voltage for which they are
intended, it is customary to use resistors of respectively
5, 10, and 15 ohms, although they are by no means
essential. 1t should be observed that the by-pass con-
denser C may be retained.

emission will be obtained if R, is short-
circuited and a 3o-ohm resistor inserted
in the socket marked R,. Furthermore
as the average detector requires two G
volts negative (or slightly less), it is
obviously possible to obtain frec bias if
the detector filament is rated at four
volts with a six-volt L.T. battery, or

- : H.F.
AERIAL COIL TRANSFORMER

NC.

1 —
o

at two volts in conjunction with four 212
volts LT, In either case, and always E
assuming o.1 amp. valves, the resistors d GB.
R; and R, should be of 20 and 5 ohms

respectively.

All this may seem rather complicated,
and possibly the beginner will find it 5
easiest to omit ‘‘ free ”’ grid bias and
to adopt a more conventional arrangement. In Fig. 1 (8)
is shown the original connections discussed above, and
in (%) the modlification for obtaining bias from the common
battery. It will be seen that the resistors R, and R,
are omitted, being replaced by a resistance R (if re-
quired) in the positive (ilament lead. The low potential
end of the tuned circuit, previously joined to the junc-
tion between the resistors, is joined to a wander plug for
insertion into a socket of the bias battery supplying the
L.I'. valves. Generally speaking, 1% volts negative will
give the best results. The H.T. tapping supplving the
detector should be adjusted for loudest signals. A by-
pass condenser C, of some o.1 mfd. upwards, may be
connected hetween the” low-potential cnd of the tuned

circuit and negative fila-
ment.
This arrangement does

not permit of very fine
voltage + adjustment, al-
though variation of anode
pressure enables the lower
Lend to be located with
sutficient accuracy for ordi-
nary purposes. Where ut-
most sensitivity is required
the arrangement shown in
Fig. 1 (¢) is recom-
mended, particularly with
modern valves. As will be
scen, the winding of a potentiometer (generally of some
250 to 500 ohms resistance) is connecfed across the L.T.
supply to the valve, and the low-potential end of the
tuned circuit is removed from the junction between the
resistors, and joined to the potentiometer slider through
a three-volt bias battery G.B. As in circuit (5), the re-
sistors R, and R are removed, and the leads connected
to their outer ends are short-circuited. Any resistance
A 23

Fig. 2.—Incorrect (A) and cor-
rect (B) methods of winding the

primary-neutralising sections
of the H.F. transformer.

Fig,. 3..—Sectional diagram showing the correct connections of the H.F. transfor mers ;
the neutralising winding is indicated by black dots.

A few failures to neutralise properly are sometimes re-
ported ; here it may be stated efinitelv that this indicates
a very serious fault either in the windings of the H.F.
transformer or in the connections to it.  The circuit is
inherently stable, and no difficulty whatsoever should be
encountered, provided that instructions are followed im-
plicitly. Some difficulties have been traced to partial or
complete short-circuits in the neutralising winding, and in
this matter the reader’s attention is called to Tig. 2, which
shows a part of the parallel primary-neutralising wind-
ings. Great care should be taken to see that no wire,
other than that actually connected to it, is in contact with
any one of the terminal screws mounted on the ehonite
spacing strips.

H.F. Transformer Connections.

The matter of connections to the H.I*. transformers is
of the utmost importance.  Some failures to obtain a
balance have been traced to the fact that primary and
neutralising windings are wound over the high-potential
end (that joined to detector grid) of the secondary, in-
stead of over the low-potential end (joyed to (ilament).
Attention is drawn to I'ig. 3, which shows the correct
connections of both aerial-grid and H.F. transformers;
the lettering corresponds to that in the ‘‘ Everyman
Four '’ booklet It should he noted that the last turn
of the neutralising section should be immediately over
the last secondary turn, and that all windings should
occupy a length closely approximating to that specified.

Difficulties due to microphonic action are now compara-
tively rare, thanks to improvements in valve construction.
Where they are encountered, it is advisable to mount the
detector valve holders on a block of sponge rubber, mak-
ing connections to it with light flexible leads. - At the
same time, the loud-speaker should be mounted at some
distance from the receiver.

Taking into consideration the fact that the ‘“ Tivery-
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Notes on the *Everyman Four.”—

man Four ’’ receiver -has but two tuned circuits, its selec-
tivity is of an extremely high order; indeed, it is very
doubtful if it could be increased without introducing com-
plications or sacrificing amplification. - This does not
mean, however, that a powerful station can be completely
eliminated at a distance of a mile or two; even at three
or four miles such a transmission will occupy a compara-
tively wide band, which can best be reduced in width by
taking advantage of the filtering effect of an additional
stage of high-frequency amplification. Where the utmost
selectivity i3 necessary it is strongly advised that an
“ R.C.” valve, with an impedance of not more than
50,000 ohms, should be used as an H.T. amplifier. Such
a valve will not need much more than about o.5 volt grid
bias; this can be obtained (with 6-volt valves) by con-
necting the rheostat R, in the negative L.T. lead and
returning the low-potential end of the tuned circuit to
negative I..T. without the use of a bias cell. Tt should
be emphasised that a valve impedance somewhat lower
than that mentioned above is, strictly speaking, desirable,
and that the figures relating to many types can be reduced
by applving an H.T. voltage slightly in excess of the
usual manufacturers’ rating.

The rheostat R, is intended to act as a volume control ;
as specified, it has a resistance of 30 chms. Now this
was perfectly adequate for the o.25-ampere valves
which were in general use when the set was first described,
but it is hardly sufficient to give a very consideralile de-
crease of intensity with modern r1oo-milliampere valves,

Wireless
World

DECEMBER 28th, 1927.

for which a value of 350 or 6o ohms is more suitable.
The trouble of L.I°. oscillation is bound to arise with
any set giving high magnification; the ‘‘ Everyman
Four  is no exception to the rule, but as its circuit
arrangement from the detector onwards is conventional,
general advice on the subject which has appeared in this
journal from time to time is applicable. The first step
to take is to fit either an output transtormer or an output
choke-filter (which must be of the type in which one side
of the loud-speaker is joined to I..T. negative). = This
addition may be regarded as aimost essentixl when a bat-
tery elimmator is used. In addition, the effect of an
experimental reversal of the [..F. transformer secondary
connections should also be tried.

Earth Noises.

An important point arises when the set is used with a
D.C. battery eliminator  If the negative main is earthed
there will very probably Le a difference of potential be-
tween the company’s earth and the ‘‘ wireless ”’ earth;
this may lead*to noisy operation, and it is recommended
that the connection between the screen and terminal I
should be omitted. This will have the effect of isolating
the.filaments from the open aerial-earth circuit.

For reception of the local medium-wave station it will
often be found desirable to eliminate the H.I'. amplifier;
this may easily be done by connecting the aerial to ter-
minal A,. replacing the long-wave loading coil with one
having some 12 or 15 turns, and opening the short-
circuiting switch.

General Notes.

stations which supplements and corrects

- L { b , ’ . " : :

Mr, Le R. W. Johnson (NUB3AFW), TRANSM]TTERS NOTES the l‘IStS previously —published in ’t‘he
216, Trving Street, Allentown, Pa., asks AND QUERIES : R.S.G.B. Diary and Log Book and The
us to state that he is transmitting on : Wireless World :-
57.5-38.5 metres qr]d wns.h.es to get l“t". ] e Argentine,
communication with British and other DN2  A. Bonald, General Roca 741, Bernal, F.C.S.
European stations. He listens on the a3 o (f\;r. Yzaguirre's station is DU2 not DN2).

5 n cavebs : 4 n wave- H M. J. Cintra. S
45-metre waveband md also on DQ4 ——— Espana 214, Bahia, Blanca. (Change
lengths below 41 metres. A ras)y

Mr. F. C. Mason (2BXM),; 80, F'ﬂ'bﬂf’ AL3 D. f();salli. ('{eneral Urquiza 1624, (Change
Road, N.16, is standing hy at the fol- of address). =~ _
Iowiu’g tiTes.) Sundays. 10.90_24.00 BW?2 R. Schoss, Mejico 3230, Buenos Aires.
G.M.T., Saturdays 16.00-24.00 C.M.T Brazil.

Other duys 20.00-24.00 G.M.T., or at 1AH A.R_zidm:r}t;l.ein[))imnnnlina 24, Riachuelo,
. - 1 1 .
other times by arrangement to report on 1BE M. Macedo, Caixa postal 201, Rio de Janeiro,
amateur transmissions on wavelengths {Change of address).
below 5 and 200 metres. 21C OIClll;l:it)l}l:nms' Aven'da §ilva Jardim 218,
A Correction, 2ID 0. Peixoto, Caixa Posé:\l 1;)3, Curityba.
T 7 786 of the issue 2IH A. . de Castilho, Av. C Abreu 109, Curityba.
fh}) oW I'Ot,e Ig“l [)tl}ige ‘. -ds ¢ Ex I 1CD A. Fernandes, Pavsandu 188, Rio de Janeiro.
o ecemb(.“ t.‘ ’(‘ SROLCS ‘\pe' ip 1BL R. Bicard, Laranjeiras 267, Rio de Janeiro.
mental Radio Society * should read * Ex 3AA I C. Schuck, Dona Laura 15, C. Postal 26,
T 3 . TS " - . P. Alegre
perimental Radio Station. We trust . Alegre.” ' A
the error has not caused any incon- 2IK A'p;\rfx;“_ler' Sai~orghostal QD RCEINES
venience to Mr. A. S. F. Berry, who is 9AB  B. Ramos de Lima, Bello Horizonte, Minas
2 H Cro St Geraes
b1 5 . Yolx eraes.
ggle]ll;l:;mglersg\,DP(w I'lt ol HEPSD ’ 3AC A. Heinz, Vasco da Gama ¢4, Porto Alegre,
g SIS Rio Grande.
Concerts from Japan. 2AY Sng}‘l;elr)(::m'l;ole.lo, Fithom Caixa Postal 182,

A correspondent in the Federated IBN  N. . Boteliio, Gral, Polydoro 104, Rio de
Malay States writes that JFAD, Taipel, Janeiro, a2 )
Formosa, Japan, transmits concerts ]1(()'11’;I (8, Sa}:rs;e:(\). ‘.’Jl;él:cl\c:rlglizﬂ, lli;o %i;];&el;g_
irregularly, on 39.5 metres, which come "Rio de Janeiro. 2 i
in well, but with a pronounced generator 1JB ].JNo;berlo. Caixa Postal 1253, Rio de

3 8 1 9 aneiro.
:‘}”3]’ Et‘»()gi?g %'I:I\'.’lﬁnill}ghﬂlsittsellf l.fhe € "TaTs ARl ] 2QA A. Castro, Caixa Postal 333, Florianopolis,
) ecen ¥ e o= - ’ S 7ZG, a Danish station well known to Sta, Catharina.
South American Stations. English amateurs, Is owned and ?psraled Urnguay
¥ ‘e 1 y . - i - by Mr. H. T. Petersen at ** Fribo,’ ster—- J q 3 B

We ﬂle lll“d;?"t"v'd to ouwt t\lgt‘n’t,me con g:y.de. ar. Sundby. The input is 60 watts 1PC J. Amoros, Colina del Hospital, Rivera.

temporary, tevista Telegrafica,” for th B 600 volts from a motor-genecrator, and Chile,

following list of amateur {ransmittiug

the wavelengths used are 44-45 metres.

C3BD A. Pastor, Casilla 336, Santiago.
A 24
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Events of the

THE COMPLIMENTS OF THE SEASON.
We take this opportunity to wish il
our readers a Happy and Prosperous New
Year. May Leap Year signify a leap
towards still better transmission and still
better reception.
oo0CQO
WIRELESS FOR LEAGUE OF NATIONS?
The League of Nations will, we under-
stand, set up a committee next month tn
discuss the desivability of erecting =2
League wireless station at Geneva, priuci-
pally for use in times of crisis.
[ coon

QUALITY, NOT QUANTITY.

Few people surveying tie world of
wireless at the present moment would
suspect that the stream of inventive
genius was drying up. Yet, accordiug to
the patent agents, there is a tendeney in
this divection, a marked decline in the
number of wireless patents being notice-
able during the last two or three years.

o0oco

WIRELESS BEACONS.

Three papers on rotating beam trans-
misston and direction finding will be read
at the Wireless Section of the Institution
of Electrical Engineers on Wednesday
next, January 4th.  Particulars will Le
found under ¢ Forthcoming Events.”

ooco
NEARING 2! MILLION.

Although the number of new wireles:
licences during October amounted to ouly
4,000, the smallest increase in any one
month during 1927, there was a remark-
able accession of new licences in Novem
ber, when the increase amounted to
18,137. ‘The total number of wireless
licences now in force is 2,366,520.

oooo
A DOUBTFUL SLOGAN.,

The idea that any slogan is better than
none at all must have begotten the fol-
lowing : “ It is better to have hetero-
dyned than to have never heard at all.’
The Cambridge retailer sporting this
notice should ponder over the ethics of
such aun exhortation. What  would
Captain Eckersley say?

A 25

Week

TELEPHONING TO ASIA MINOR,

Experiments are taking place hetween
London and Angora for the establishment
of a wireless telephone service,

0000
BOLSHEViIK PROPAGANDA ?

Reports from Copenhagen state that
search is being made by the Danish
Government for a station which is broad-
casting  Bolshevik propaganda in  the
Danish language. It is believed .to be

sitnated either on the Baltic coast or on
a ship.

A GREETING BY WIRELESS. During
the Christmas season the Marconi Co.,in
collaboration with the Radio Corpeoration
of America, introduced a service of photo-
radiograms for seasonable greetings.
Above is a typical specimen.

BEAM TO NORTH AND SOUTH AMERICA.

Marconi short-wave heam services are

now in operation to New York, Rio de
Janeiro, and Bunenos Aires. The New
York beam service augments the loug
wave services which have been operated
from Radio House, London, for some
vears.

The South American beam services are
entirely new, and place Brazil and the
Argentine in direct wireless communica-
tion with London for tle first time. The
beam service operates both to and from
Rio de Janeiro, but at present Buenos
Aires has no heam aerials, so that while
messages are sent from London by beam
to Buenos Aires there is at present no
beam in the reverse direction.

in Brief Review.

AN EXPENSIVE UNTRUTH.

An additional fine of £1 was levied in
the Glasgow Sheriff Court last week on
an offender under the Wireless Act whn
denied having a wireless set when the
inspector called.

0000

AUSTRALIAN CHILDREN AND WIRELESS.

School wireless has probably achieved
greater acceptance in Australia than any
where else. It is estimated that 20.0C0
children listen regutarly to the educa-
tional broadcasts from 3LO, Melbourne

0o ovQ

BROADCASTING ON 40 KILOWATTS.

Germany’s new high power broadcast-
ing station at Zeesen, near Koenigswuster-
hausen, began its first official tests on
Tuesday, December 20th. With a rated
power of 40 kilowatts the mew station
promises to be one of the nost powerful
in Europe. It will shortly act as a
national relay station, picking the best
programme each evening from one or
other of the main stations and rebroad-
casting it for the benefit of listeners who
would otherwise be restricted to the pro-
gramme of their local station.

0000

REDUCING INTERFERENCE BY SHIPS.

The Marconi equipment of the new
motor liner Rermuda reveals a departure
from the standard ship installation. The
spark transmitter, whilst fully complying
with all Government regulations, is of
comparatively low power, and for long-
distance communication there will be an
entirely new type of valve transmitter ap
paratus nsing a power of 15 kW. The
great advantage of the valve transmitter
is the long distance which can be covered
with a moderate input and also the shairp
tuning, whichi reduces interference with
other services to a minimum.

The installation of the Bermuda is of
additional interest in view of the faet
that the DPost Office authorities are in-
stalling valve transmitters in place of
spark transmitters at their coastal sta-
tions, thereby increasing the efficieney of
the stations and reducing considerably
the interference with broadcast listeners
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Test Your Components !

“ Practical Amatemr Radio Experi-
mental Work > was the title of a valuable
lecture delivered by Mr. Bevan Swift at
the last meeting of the Croydon Wireless
and Physical Society. The lecturer ad-
vised the testing of all components before
use and referred to the adulteration of
ebonite and defects in intervalve trans-
formers. Useful advice was given as to
the use of accumulators, the proper
arrangement of wiring, etc.

Hon. Secretary: Mr. H.
51-52, Chuncevy Lane, W.C.2.

[eReReRe]

>

T. P. Gee,

Wigan Wireless Society Formed.

Following an open meeting at the Wigan
Mining and Technical College on Decem-
ber 2nd, a society has been formed known
as the Wigan aud District Technical
College Radio Society. An attractive
syllabus of fortnightly lectures, demon-
strations and discussions has been ar-
ranged and the College authorities have
kindly assisted the society by providing
a room for meeting, laboratory facilities
for experimental work by members, and
use of a lantern and cinematograph, The
membership list already stands at over
50, and further applications are being re-
ceived daily. The list is still open, and
candidates are asked to communicate with
the Hon. Secretary, Mr. M, M. Das, B.Sc.,
Technical College, Wigan, The sub-
scription for the current session is 2s. 6d.
(members under 18, 1s. 6d.).

[oJeoRel

Dr. Smith-Rose on Direction-finding.

Direction - finding enthusiasts  were
amply rewarded for their attendance at
the last meeting of the Golders Green
and Hendon Radio Society, when Dr. R.
L. Smith-Rose showed how the best could
be got out of a direction-finder and de-
scribed recent research on night varia-
tions in D.F. work., The all-important
factor for successful D.F. work, said Dr.
Smith-Rose, was effective screening, de-
pending upon the thickness and kind of
metal used. .

In the second half of his lecture Dr.
Smith-Rose dealt with the variations from
true bearings between sunset and sunrise
and related some interesting tests made
in a hut strung in mid-air and surrounded
by Hertz asrials.

Hon. Secretary : Lt.-Col. H. A. Scar-
Teit, D.S.0., 357ua. Finchley Road, N.W.3.

0000

Loud-speaker Demonstration.

A demonstration of wireless apparatus
and the electrical reproduction of gramo-
phone records was given on December
6th at the meeting of the Ministry of
Agriculture and Fisheries Radio Club by
Mr. Burgess, of the Mullard Wireless
Service Co., Ltd. The respective merits
of the horn and cone type loud-speuker
werg dealt with, and the lecturer then

Wireless
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REPORTS

AND

Secretaries of Local Clubs are invited to
send in for publication club news of

general interest. All pholographs pub-
lished will be paid for.

demonstrated the Mullard loud-speaker
both on broadecasting and with an elec-
trical gramophone pick-up.

Hon. Secretary : Mr. C. T. Stock, 10,
Whitehall Place, S.W.1.

FORTHCOMING EVENTS.

THURSDAY, DECEMBER 29th, 1927,
Golders Green and Hendon Radio Society.—
" Ciub dance at 8 p.m.

Leyton and Leytonstone Iudio Society.—

At 8 p.m. At Haydn House, Fairlop

Road, E.1l. ‘" What Station was Thati "

FRIDAY, DECEMBER 30th, 1927. :
Leeds Ruadio Socicty—At the University,
Open Night and Exchange and Marl. :

WEDNESDAY, JANUARY dth,
Institution of FElectrical Engincers, Wire-
less Section.—. At 6 p.m. (light refresh-
ments at 5.30). Af the Institution, Savoy
Place, W.0.2. " Hotuting Loop Radio
Transmitters, by Messrs. T. H. Gill and
N. F. S. Hecht; “ Application of the
Rotating Beucon Transmitter to Marime
Navigation,” by Dr. I'. L. Smith-Rose and
Mr. S. R. Chapman; '* 4 Theorotical Dis-
cussion Various Possible  Aerial
Arrangements for Rotating Beavon Trans.
mitters, by Dr. R. L. Smith-Itose.

1928.
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A Wavemeter Evening.

At a meeting of the Q.R.P. Trans-
mitters’ Society on December 8th Mr.
Page (2AFG) gave a talk on Heterodyne
wavemeters and checked the wavemeters

DECEMBER 28th, 1927.

of members who had brought their instru-
ments for the purpose. The evening con-
cluded with a demonstration by Mr.
Abbott (6TA) of u moving coil loud-
speaker in conjunction with a gramophone
pick-up.

Hon. Secretary : Mr. C. D. Abbott, 120,
Cavendish Road, S.W.12.

0000

Tottenham Society’s Annual Dinner.

The first annual dinner of the Totten-
ham Wireless Society, held on December
6th, was the occasiob for an interesting
retrospect. Mr. H. I Winter, one of
the founder members, referred to the
band of enthusiasts who first launched
the Society five or six years ago. Other
speakers, including Prof. Low, Mr. R.
F. G. Holness, Mr. A. W. Howes, and
Mr. F. Ii. R. Neale, touched upon the
advances made iIn wireless over the last
few years, particularly the enormous pro-
gress made since the inception of broad-
casting

vooo0

“ Wireless World » Lecture.

At the Tottenham Society’s meeting on
November 30th Mr. F. H. Haynes,
Assistant Editor of The Wireless World,
demonstrated his movinzg coil loud-
speaker.  Mr. Haynes, after dealing with
the theory aud construction of the moving
coil loud-speaker, gave many useful tips
regarding the winding of the coils. He
advised members when purchasing draw-
ing paper for the diaphragm to take with
them a micrometer. He had found that a
thickness of .0lin. gave the best results.

Hon. Secretary : Mr. F. E. R. Neale,
10, Bruce Grove, Tottenham, N.17.

AN ITALIAN SHORT-WAVE TRANSMITTER.
installed in his station EI 1MT at Palazzo Spinelll, Venice.

Dr. Giulio Salom's 2kW transmitter
The plate voltage is

supplied from a 500-cycle alternator and stepped up to 8,000 volts by a transformer.
The valves used are Philips, Type Z14,

WwWWWwW americanradiohistorv com
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Latest Products of the Manufacturers.

C.D.M. H.F. CHOKES.

There is a tendency in modern receivers
to make a more extended use of H.I.
chokes than heretofore; the choke-feed
method of coupling H.F. valves as is
exemplified in the 2 H.F. Everyman Four
provides a separate path for the D.C. and
H.F. anode contponents which is a distinct
advantage militating against lack of
stability, moreover should a short-circuit
develop in the neutralising condenser the
primary windings of the H.F. transformer
are not burnt out. H.F. chokes are also
needed for capacity-controlled reaction
and as a means of preventing any H.F.
components from entering the L.F. ampli-
fier.

The C.D.M. H.F. chokes marketed by
C. D. Melhuish, 8, Gireat Sutton Street.
Goswell Road, London, E.C.1, are wound
with fine gauge silk-covered wire and the
formers with 8 slots are machined from
solid ebonite of 2in. diameter. The end
contacts are of the grid leak type, thus
giving provision for interchangeability in
a suitable holder which is supplied.

C.D.M. radio frequency choke.

A tapped-choke giving an alternative
inductance is also manufactured, but is
suitable for baseboard mounting only.

o000

MAGNAVOX MOVING COIL
LOUD-SPEAKER.

Possibly the first moving eoil lond
speaker nnit to be offered in this country,
apart from a complete loud-speaker equip-
ment, is the new Magnavox movement
which has recently become available
from the Rothermel Corporation of Great

A 27

Britain, Ltd., 24-26, Maddox Street,
Regent Street, London; W.1,

To the scrutinising amateur with ad-
vauced ideas on moving coil loud-speaker
design there may be a httle reluctance
to accept a commercial product unless it
correctly follows his own specialised
ideas. A specimen AMagnavox loud-

The new Magnavox moving coil loud-
speaker ready for mounting.

speaker was tested from this viewpoint,
and in comparison with a specially con-
structed instrument there was little to
choose between them as to the quality of
reproduction. The diaphragm is perhaps
a little smaller than usual, being some
6in. across, and is constructed trom a
supple form of treated paper, It is
mounted on a leather rim built up in four
pieces, probably to compensate for the
uneven stretch which results it the ring
18 cut from a single piece of leather as
well as being more eeonomical. The
electromagnet is, of course, appreciably
smaller than many of the designs which
we have recently seen, but this is due to
the fact that an exceedingly small air
gap is employed so that the watts re-
quired to produce a high flux density
comes within the scope of those who have
no electric supply mains. A centring de-
vice is employed behind the diaphragm.
In the metal support is housed the out-
put equipment, and it is intended that
this loud-speaker shall be connected

www americanradiohistorv:-com

directly in the anode circuit of the ont-
put valve, thus avoidimg the need tor
modifying present receiving sets.
©C00
HUNT’S HYDROMETERS.

It is surprising how few accumulator
battery users possess hydrometers. The
condition of a cell is usually determined
with the aid of a voltmeter, and although
this may serve as a rough guide when the
battery is tested in use, a better know-
ledge of the state of discharge of a coil
is gained by means of a tested hydro-
meter. A wide difference of acid density
in a small cell when in a charged and
discharged state is a definite indication
that the battery is giving its maximum
ampere-hour discharge. There is no
better means, moreover, of verifying that
a battery has received a full charge than
by regularly noticing the specific gravity
both before and after charging. Water
may be added to a battery to bring up
the level of the electrolyte, but here
again a hydrometer is almost essential in
ovder to make quite sure that water is
not being introduced to take the place
of acid which may have been spilled, thus
tending to reduce the gravity.

The

* Ala ™
Messrs. A. H. Hunt, Ltd.

testing hydrometers ot

To pour out the acid from a battery

for test purposes is not advised, and
A. H. Hunt, Ltd, H.A.H. Works,
Tunstall Road, Crovdon, are now

marketing an extensive range of battery.
testing hydrometers, varying in price
between 2s. and 6s. 6d. Acid is readily
withdrawn from the battery by suction,
and with the aid of a floating hydro-
meter the specific gravity is easily read
off with accuracy. It is noted that,
should the floating hyvdrometer become
damaged, it can he replaced at a small
cost. These hydrometers are also usef

for adding water to cells. .
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Adding a Low=frequency Stage to the Single Four=electrode Valve Receiver.
By A. P. CASTELLAIN, B.Sc., A.C.G.I., D.LC.

N a recent issue of e Wircless World® the writer
described the construction and performance of an
experimental single four-electrode valve receiver which

emploved centre-tapped coils and condenser variation of
reaction. As was stated in the article referred to, space
was left on the baseboard for the addition of an amplifier
if this was desired.

In response to several requests for a detailed descrip-
tion of a suitable arrangement of components for the L.1.
amplifier, the present article gives both circuit details
and photographic illustration of the acrual layout of com-
ponents on the completed set.

Fig. 1 shows the complete circuit of the set. The tvpe
of L.I'. amplification chosen as being most suitable for
gencral use is by means of

valve, then thesc stations should operate a small loud-
speaker at quitc reasonable strength when two valves are
emploved.

The transformer actually used on the set illustrated is
a Gecophone, but any transformer of about 34 : 1 to 6: 1
of reputable make will be equally suitable.

The valve holder for the L.I". valve will require’ the
hrass or phosphor-lironze strip for connection to the ter-
minal for the fourth electrole on the side of the valve.
This strip and the method of mounting it is shown in the
sketch on the opposite page.

The alterations to the panel of the original single valve
set are very few—the two telephone terminals should be
removed and the two jacks inserted in their place when

transformer  coupling  be-
tween the two valves, and in - 5°
order to retain in full the 24
previous experimental capa- T+
Lilities of the set, jacks have = S
been utilised so that either ‘
one or two valves may be |
used at will—a suitable e N,
arrangement of contacts on
the jacks ensuring that only
the first valve Fflament is
alight when one valve only is L_l A
being used, while both valve )
ilaments will  be lighted &
when the telephone plug is
inserted in the output jack
of the second valve. L

When the set is used with & 1 i
an average aerial in a local- | 4 g’f
ity where two or three = ‘ ¥
stations come in at goed

phone strength on the single

Fig. 1.—Complet> circuit

b September 7th, 1927,

diairam ol the four-electrolie receiver

with the addition of i

L.F amplifier.
A28
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Four-electrode Amplifier.—

ADDITIONAL PARTS

REQUIRED.

1 “Triumph’ Valve Holder
(A. H. Clackson Ltd.).

1 L.F. Transformer 4 :@ 1
(General Electric Co. Ltd.).

1 “Lotus’ Jack No. £ Fila-
ment Single Conirol.

1“Lotus” Jack No. 3
Double Circuit (Garnetf
Whiteley & Co. Lid.).

1 *Lotus” Plug.

1 G.B. Battery, 9 volts
(Siemens Bros. & Co. Ltd.).

2 Wander Plugs (Lisenin
Wireless Co.).

2 Terminals, N[P (Belling

& Lee).
2 “Verona’' Battery Holders

(Jabez Bate & Co.).
Flex, clc.

the holes have been suitably l

T
14

enlarged. Two extra ter-

minals—one for H.T. on the
second valve and one for the
inner grid of this valve—are all that is required in the
way of additions on the terminal panel. Grid-bias
terminals have not heen allowed for, as there is plenty of
room for a nine-volt grid-bias battery on the baseboard,
fixed in the usual clips, as shown in the photograph.

Choice of Valves.

If the local station is not really powerful in the phones
on one valve, or if a loud-speaker is not going tc be used
in any case, the best valve for the L.F. stage is the

General view of the complete receiver
with additional L.F. ampliifier.

Fig. 2.—Dlimensional layout of components, lncluding the L.F. amplifier.

AP 12 L.F.
of about 8.
The extra grid voltage (i.e., the voltage to the terminal
on the valve) on this vaive should be from +4 to + 12,
according to the H.T. voltage used. For telephone work
only, 24-volt H.T. will be found very suitable, with the
extra grid voltage +4 to +6 volts, while with 40 to s¢
volts H.'T'. and extra grid voltage +6 to + 12 volts quite
good results will be obtained with a small loud-speaker.
With 24 volts H.T. the grid bias should be — 1} volts,

valve, which has an amphification factor

Phosphor bronze or hrass con-
tact strip for the inner grid
terminal.

and with go-50 volts the bias
should be — 3 volts.

If a loud-speaker is going,
to be used, and if the local
station is verv loud in the
phones with a single valve,
it is better to use the
A.P.412P for the amplifier
This valve has a lower am-
plification factor (about s)
and therefore will success.
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Four-electrode Amplifier.— will be found the most suitable for use in the L.F. stage
fully handle a larger input than the A.P. 412 .., and  of the set described.
besides has a much lower A.C. resistance, so that larger It will be found that the addition of an L.I°. amplifier

outputs are possible with this valve, with, of course, suit- to a single valve set, when telephones are used, not only
able input voltages. Suitable H.T., inner grid terminal  increases the loudness of stations received on the single
voltage, and grid-Lias values are +60 volts, +12 to + 15 ~ valve, hut makes possible the successful reception of
volts, and — 43 volts respectively, and these may be used = stations which were too weak to be enjoyed or even under-

as a basis for experiment. stoo:l when one valve only was used, so that the effective
However, for most purposes the A.P.y12 L.F. valve 7ange of tha set will be increased.

A NOTE ON VOLUME CONTROL.

Simultaneous Variation of Filament Temperature and Grid Bias.

simplest methods of volume control for any re- tive end of the filament, but direct to 1..T. —, as shown
ceiver where a stage of high-frequency amplification in [Fig. 2, then any incrcase in the resistance of the 1
is used is that in which the input to the detector is varied  rheostat will increase the grid-bias applied to the valve !
by altering the filament current of the high-frequency at the same time as it dims the filament. As a result,
amplifying valve, as indicate] in Fig. 1.  Sometimes, the impedance of the valve of T'ig. 2z will rise much more
however, it is found that the range of variation obtained rapidly as the filament is Jdimmed than that of the valve

in this simple way is not great enough, even when a of Fig. 1, so that a more extensive control over the
rheostat of fairly high resistance is used. A jo-ohm amplilication given by the valve is secured.

rheostat, used with a 625 tvpe valve, permits of reducing Practical experience indicates that where the circuit of

the filament voltage to less than 23 volts, which usually  I'ig. 1 is used the lilament rheostat should have a resist-

provides plenty of control, but if the same rheostat be ance not less than that of the filament of the valve with

used with a valve of the more modern 610 type, the mini-  which it is to be used, whereas with the arrangement of

mum filament voltage which can be applied to the valve Fig. 2 the rheostat need not have more than ope-half of

is about 4 volts, and at this voltage most valves of this - the resistance of the valve filament.

class still give quite considerable amplification. Tt is

therefore with the new o.1 ampere valves that volume

control by filament alone proves so often to be unsatis-

factory.

J:[ T is generally comsidered that onc of the best and and if, further, the grid return he taken, not to the nega-

Increased A.C. Resistance.

The decrease of volume obtained by lowering the
filament voltage is due, primarily, to an increase in the
impedance of the valve, so that we shall supplement the
effect -of the filament resistance in decreasing volume if

we can arrange to increase the impedance in any other

way. Either a decrease of high-tension voltage or an
increase in (negative) grid voltage will have this result, _[

LT

Fig. 2.—By connecting the filament rheostat in the negative jead
the grid bias is increased as the filament temperature is lowered ;
both these factors increase the valve resistance.

In conclusion, suitable values for the rheostat for a few
types of valve are given in the following table :—

E e 3 | For Fig. 1. 1 Tor Fig. 2.
e 210 25 10

e Valve Filament. Minimum rheostat resistance (Ohms).

410 50 ) 20

610 890 1 30

B e iti f H.F,

Fig. |.—Usual position for filament rheostat of H.F, valve 295 10 4

but neither of these methods appears, at first sight, very 425 20 8
: - 625 30 | 12

convenient. But if the rheostat be removed from its
normal position in the positive filament lead, where it is — S
shown in Fig. 1, and placed instead in the negarive lead, A. L. M. S.
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By Our Special Correspondent.

Colonial Office and 5SW—Oscillating on the ¢ Silent Point’’—International SOS Scheme—The
Year’s Favourites—Nine Microphones at York.

A New Empire 3roadcasting Problem.

Australia is undoubtedly getling the
best share of the present transmissions
from 5SW, and it is interesting o observe
that, the novelty having worn off, the
question of programme material has been
raised. A few weeks ago everyvhody was
happy if the Mother Couutry was heard
at all, so it is a pleasing tribute to the
efficiency of 58W that our Australian
cousins are now growing blasé.

As regards broadcasting material the
B.B.C. finds itself in an awkward posi-
tion.  Nothing exclusively for th
Dominions can he considered, for
obviously the expenditure of money for
this purpose would provoke immediate
criticism from licence-holders in this
country. On the other hand, programmes
from 5XX, especially at the time when
Australia hears best, viz.,, mid-day, are
no better than anything Syduey and Mel-
bourne can put dut.

“oco

Colonial Office Interested.

What the average British settler seems
to want most of all are programmmes giv-
ing him sounds of home—the hubbub of
Piccadilly Cirevs, free speech in Hyde
Park, “ lights out  at the Tower of Lon-
don, and so on, ad infinitum,

I understand that the Colonial Office
is showing an intevest in 5SW, and as
this is the department most intimately
concerned in strengthening the ties
between the Mother Country and her
Colonies, perhaps something will be done
towards providing a financial basis for
developing the gervice.

o000

The Silent Oscillator.

Can there be anything more maddening,
soul-destroying, demoralising, than living
next door te a persistent ‘“howler’?
¢ Oh, yes,”” says an acquaintance, ““my
case is worse than that! I live next door
‘to an oscillator who doesn’t ‘howl.”*’

This case is certainly as bad as the
other, if not worse. Oscillating on the

“silent point " is probably one of the
A 31

FUTURE FEATURES.
London & Daventry (5XX).
Janvanry 1st.—Religious Service

relayed from Holy Trinity
Church, Folkestone, conducted
by Canon W. H. Elliott.
JaNvanry 28D.—Chamber Music.
JaNUARY 3rRD.—Variety Programme.
JANUARY 41H.—* The Merry Wives
of Windsor,”” a comic opera in
three acts by Nicolai.
JaxusrY 5tH. — Royal Philhar-
monic Society Concert relayed
from the Queen’s Hall.
JaNvuary 6ra.—Song Recital.
JANUARY 7TH.—Variety Programme.
Daventry (5GB), experimental.
January 1st.—Religious Service
conducted by the Lord Bishop
of Birmingham (the Right
Rev. Ernest William Baraes,
M.A)). “Dido and Aneas,” an
opera by Henry Purcell, from
Birminghamn.
Janvary 2n8p.—Ballad Concert.
JaNvary 3rp.—Military Band.
Janvary 4rH.—Popular Orchestral
Programme.

Janvary StH.—*‘ Heart’s Desire,’”’
: a comic opera en casserole by
i Mabel Constanduros.
i Janvary T7oH. —OIld Favourites,
from Birmingham.
Cardiff.

Janvary 2xp.—¢ Fist Footing,”

a New Year's Revue.
Manchester.

Janvary 28D.—¢‘ The Two Eliza-

beths,” a play by Netta Syrett.
Newcastle.

Janvary Tra.—The Marsden

liery Prize Band.
Glasgow.

Jaxvary 2xp.—A Grand Panto-

radioptimime.
Aberdeen.

JaNvAry 3rp.—Memories of 1927,
presented by the Radio Cou-
cert Party.

Belfast.

Januvany 6rii.—A Novel Game of

Chess.

Col-

comnionest of vices, especially in remoter
districts whare loud-speaker reception is
only possible on small sets in which re-
action must Le pushed wp to the utter-
most limits,

It seems that the Post Office and the
B.B.C. are about as helpless in the matter
of silent oscillation as they are in dealing
with the cffender who brazenly Lowls.

cocoo

International SOS Scheme.

It will not be until Felruary, when tlie
next meeting takes place, that the Unicn
Internationale de Radiophonie at Geneva
will consider the B.B.C.’s proposal for
the establishment of an international
exchange for SOS broadcasts. As the
B.B.C. remarks, an SOS is often
addressed to a person known to be
abroad, where the chance of picking up
a message direct from 2LO is fairly
remote. A rebroadecast of the message
from a foreign station might make all the

difterence. Incidentally, the scheme
wonld lead to some interesting SONs
from British stations on behalf of

stations abroad.
cooo

American Programmes.

Despite some intelligent anticipation in
the daily Press, the B.B.C. is not at
present planning any special relays from
Continental broadcasting stations. What
they hope to concentrate gn is spaced-
aerial reception from America, and if
real success is to be attained in this
respect I think their hands will be pretty
full for the next few months.

cocCco

Favourites of 1927.

Many reputations go into the melting-
pot when the B.B.C. takes stock of tle
opinions of listeners as revealed in the
past year’s correspondence. Frankly, I
had some surprises when I «as permitted
last week to glance through the list of
1927 *‘ favourites.’’

The promenade concerls were deemed
the most acceptable of all classical broad-
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casts, while Albert Sandler and his
orchestra headed the list of most popular
orchestrul items. In the opera and
oratorio class the favourites were * The
Messiauh >’ and ‘* Martha.”’

[eNeReNe)
Variety.

On the lighter side listeners found
“The Roosters’ the most entertaining
of concert parties, while individual
variety artistes achieved popularity in
this order :—Mable Constanduros, A. J.
Alan, Muriel George and Ernest Butcher,
Tom Clare, Ronald Gourley, Clapham
and Dwyer, Florence Oldhan.

Concert artistes show the following
order :—Rex Pulmer, Dora Labbette,
Hubert Eisdell, Ann Liddeil, Solomon
and Laffitte.

[eNeNe N
The Pcpular Boat Race.
The boat race was an easy first among

outside broadcasts, being followed by
international football, Royal Command

variety, the nightingale, the Grand
National, American relays.
The most popular play was * Lord

Jim,” followed by ** Trilby,” “ R U.R.,”’

NEW YEARS
EVE AT

Wireless
World

Nine Microphones at York.

If we judge by the number of micro-
phones in use, one of the biggest *‘ out-
side hroadcasts ' yvet attempted will be
the Watchnight Service from York
Minster on Saturday next. No fewer
than nine microphones will be in opera-
tion, necessitating the use of ahout
three-quarters of a mile of twin lead-
covered cable Owing to the extreme
length of the microphone cables the line
will have to be broken for the insertion
of a sub-control and amplification point.

The engiueers will have very little
elhow-room during the service, as the job
of control and amplification will have to
be done on a balcony 50ft. high and 2ft.
wide!

The coutrol of all these microphones
will call for some deft handling and will
necessitate a very thorough acquaintance
with the order of service 1f nothing is to
be missed.

DECEJMBER 28th, 1927.

is a new form of story-telling, the narra-
tor holding a place analogous to the
chorus in Greek drama, the actors supply-
ing the dialogue. This form is intended
to be an improvement apon the reading
of a short story by one person, for it will
preserve the story in its original form,
but will not need the usual stage settings
of acts and scenes. The first of the series
will be prepared by My E. R. Appleton,
station director.

Cardiff has always been one of the most
enterprising of the B.B.C. stations; let
us hope the new venture will be a success.

coco

Next Week’s Variety.

Cicely  Debenham,
theatrical reputation

who made her
in such plays as

[F__ s

PLATFORM

“ Tulius Cesar,” ‘* The Arvcadians,” and
“ Miss Hook of Holland.”

©oco

Palks.

I'he three most popular ““talkers™
present a peculiar combination. They
were Santos Casani, Sir Walford Davies,
and Sir Uliver Lodge, iu the order
given !

cCoco
Reginald Foort.

It was annonnced a month ago that Mu.
Reginald Foort was severing his connec-
tion with the New Gallery Kinema, but
that he would broadecast in the New Year
from another cinema in the West End,
He will broadeast his first organ recital
from the Plaza Theatre on Januavy 4th,
and will coutinue on all following
Wednesdays from 6 to 6.20 and 6.45 to 7
p u. until further notice.

Broadeasting a Procession.

The need for so many microphones
arises from the fact that the ceremony
will include a processional hymn from
the choir stalls to the west front. Just
hefore the west front is reached the Arch-
hishop of York will strike the Stone of
Remembrance thirteen times to signify
that the Minster has stood for thirteen
centuries. A microphone will be specially
pliced so thal listeners can hear this
puwrt of the ceremony.

Outside the cathedval the Archbishop
will address the large crowd which ifuvari-
ably gathers on New Year’s Eve, and the
broadeast will conclude with the Alinster
bells.

ecocCco
A Programme Experiment.

Cardiff will give the frst of a new
venture in broadecasting entitled *‘ Radio-
logues ”’ on January 12th. A radiclogue

www americanradiohistorv.com

| TRUNK LINES
LONDON—

A BIG **O.B." EVENT. No fewer than
nine microphones, with three-quarters of
a mile of cable, are being instailed in
York Minster for broadcasting the Watch-
night Service on New Year’s Eve. The
above plan shows the arrangement of
microphones and wires. Nos. 1,2 and 3 wilt
pick up from the choir stails and organ;
Nos. 4, 5 and 7 will be switched on
while the clergy and choir proceed down
the nave to the west door whiie No. 6
microphone is specially placed to enable
listeners to hear the ceremoay of striking
the Remembrance Stone. Nos. 8 and 9
will pick up the Archbishop’s Address
and the Minster Chimes.,

““Oh! Oh! Delphine!” ““ Mis. Gorringe's
Necklace,” * My Lady Frayle,” * The
Cousin from Nowheve,” aud ‘* Patricia,”
will appear in the vaviety programme ab
2LO on Jaunuary 3rd. Other artists in
the bill on that evening are Rex Evans,
Coram (who shares with Arthur Prince
the premier honours of the halls as a
ventriloquist), and Tsther Coleman.

occeco

Prepare for the Steel Guitar.

Joe Termini, of the Kit Cat Orchestra,
and who has been one of the chief attrae-
tions at the Alhambra, Leicester Square,
will appear before the microphone with
his steel guitar and other instrugents oun
Juanuary 11th,

coCo

Round the Stations.

Neweastle has arranged a programme
“round the stations’ on Januvary 10.
Portions of the programmes from London,
Manchester and Glasgow will be relayed.

A 32
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, * The Wireless World.” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writes’s name and address.

THE EXPONENTIAL LOUD-SPEAKER.

Sir,—I have made an exponential horn as described by Mu.
Dinsdale in your issues of November 11th and 23rd, and would
like to thank you for the resultant pleasure. As Mr. Dinsdale
truly says, ‘“ the results are a revelation,” even when compared
with the best cone spealers.

Perhaps the following remarks would be useful to other
readers who contemplate making one of these horns :—

(1) T would beg to disagree with Mr. Dinsdale when he says
that this horn “ may be undertaken by anvone possessing an
elementary knowledge of wouod working.” I snggest that this
construction is quite a skilled job.

(2) The heart-shaped blocks ave, in my case, made up of
fourteen laminations in each block, and foreign ash is used.
This is much lighter than English ash, and just as suitable.
These laminations should be cut by band saw, by an erperienced
saw man, and before cutting out anything at all, patterns should
be made for guidance.

(3) The front and back W blocks were by far the hardest
part of the whole horn to make, as it will very likely be found
necessary to build these up also from laminations. This
especially refers to the front centre W bhlock.

(4) T used 7-ply for the top and bottom, and when I screwed
the 3-ply sides in position I found that the front edge warped
inwards considerably, necessitating an ash batten on the out-
side of the mouth of the horn from top to bottom, screwed
from the inside.

(6) It is advisable to countersink the insides of the small
heart-shaped blocks so as to let the inside surface of the input
metal tube come flush with the sound conduit.

(6) Use dry timber.

As to results additional to those mentioned Ly Mr. Dins-
dale. Tone is wonderful, and every instrument of the orchestra
can he distinguished, even to the ‘ howing’ of the strings of
the double bass. For dances, this horn with a suitable pick-
up and amplifier is ideal, volume being enormous,

I used this combination vesterday in a very large school
building, and with a 3-valve amplifier (tiansformer input and
two resistance stages, with a D.E.5A in last stage), it would have
filled a hall twice the size. I used a Brown U/G.A. unit.

The divided opening- of tlie horn ulso gives a stereoscopic
effect. and when listening the orchestra seem to be grouped all
round instead of at one point, as is usual with the ordinary
speaker or horn.

I apologise for the length of this letter, Lut if any other
reader contemplates making this horn, they will never regret
it if they do so. FRANK D. BERRIDGE.

Farnham.

December 11th, 1927.

DATE OF THE ANNUAL RADIO EXHIBITION.

Siv,—Might I he permitted to take up some of vour valuable
space to suggest that the National Radin Exhibition should
be held in June or July next year, instead of in September as
hitherto?

The progress of development in broadcast receiving apparatus
is now becoming much more regular and gradual, and at the
same time commercial sales factors arve making the publication
of these developments in finished form an amnual event, lence

B 33

the popularity and importance of the Exhibition, which ean
now be compared from every point with the Motor Show.

The purpose of the Wireless ZExhibition, like the Motor
Show, is, I take it, to show to the public and the trade the
coming season’s models embodying the new developments and
inventions brought out during the past year, and the modifica-
tions found necessary from the use of the previous year's
models. ’

Now the most popular time for buying cars is in the spring,
yvet the Motor Show is held in the autumn! I will not
disgrace the intelligence of the radio manufacturers by pointing
out the reason for this, but the result is that the public is
able to obtain delivery of what it wants when it wants it.
With wireless, however, the Exhibition is held merely a
month or six weeks before public demand is at its height,
with the result that the public has to wait a long time for
what it wants. Two actnal personal experiences spring to
mind, and one hears of other similar and worse instances
every day. Immediately after the Olympia Exhibition the
writer ordered a pair of push-pull transformers. He has just
had delivery of one of them, and it seems as though he will
be unable to handle the noise he was hoping to be able to
put out during the coming Christmas festivities. More
recently he reconunended a friend a five-valve receiver, and
a local dealer demonstrated the only one he lLad obtained out
of several ordered at the Kxhibition with A.C. mains equip-
ment. This was not judged satisfactory from the hum point
of view, and now the set is standing idle awaiting an
eliminator and trickle-charger demonstration, because a patent
battery cable essential to the set is unobtainable!

One would think that a manufacturer could produce a cable
for each receiver and another for each A.C. unit before
December. The firms mentioned are no worse than the others
producing high-class articles, and one is forced to appreciate
the difficulties a manufacturer must have to face in getting
into full production in a week or two, and it proves the
necessity of holding the Show earlier next year.

A June exhibition would give the manufacturer a longer
time to meet public demand; it would also shorten the slack
period in the summer. It would emable the dealer to attend
the Show when he is not otherwise busy, and plenty of time
would still be allowed for the experience and the developments
of the past winter to he assimilated.

I must apclogise for taking up so much space, but there
is more chance of the Exhibition promoters giving considera-
tion to a long letter. .May they think this matter over care-
fully from all points of view in time to prevent a recurrence
of delivery trouble next autumn.

Preston, J. MAURICE TOULMIN.

December 8th, 1927,

IDENTIFICATION OF FOREIGN STATICNS.

Sir,—I have read the various letters now appearing in The
Wireless World on this subject with considerable interest, as I
made an attempt to *“ butt in > with what I considered to be a
quite practicable suggestion in one of the early numbers of the
B.B.C.’s World Radio.

Briefly, it amounts to this: That every station should use
the word ‘‘ Radio "’ immediately preceding their station name so
that, as soon as the word radio is heard by a listener, he knows
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instinctively that the next word is the one he is waiting for,
thus :—

Hello !—Here Radio London.

Hello '—Hier Radio Berlin—Voxhans

Hello '—Ici Radio Paris—Emission Eiffel.

As it appears to me a knowledge of any foreign language
would be quite unnecessary except in so far as it applied to
the pronunciation of the place name. and surely the hstener’s
acquirement of this pronunciation by the announcer in his own
tongne, one of the little “international” pleasures of radio,
would, with very little practice, cut out any of those prosaic
complications that must inevitably arise when one has to dis-
entangle the particular number of strokes on a gong or hell,
relation of notes in a musical scale, reference to a numerically
classified directory, ete., etc.

The word ‘““ Radio’ and the place name wonld, of course,
be spoken vather more slowly than is generally customary at
the moment, and, as a concession to the majority, taking Europe
as a whole, would there be any greut objection to British
announcers pronouncing ** Radio”” with a long ““ a,” as is almost
universal on the Continent?

While one listens to the male or female announcers in Paris,
Moscow, Berne, or Madrid, one’s mind trips lightly through
the Place de la Concorde, lingers under the towering walls of
the Kremlin, soars to the glistening summit of the Jungfrau,
or, maybe, mingles with the sombreros and mantillas in some
shadowy arcade, but listening to a ymechanical sequence of gougs,
Lells, or recital of letters and numbers . . . .!

No, in our announcements let us preserve at least a little
of the local atmosphere and avoidyso far as is practicable, a
gradual absorption into the draly world of “ R.UR.”

I would like to anticipate a possible line that criticism of
these remarks might take by making the confession that English
is the only language with whizh I am conversant.

Bramhall. V. I. NORBURY WILLIAMS (2APM).

December 18th, 1927.

Sir,—It is interesting to note that The Wireless World has
again decided to take up the subject of station identification
signals. At the same time it is curious that in this week’s
Editorial review there is no reference to the article which I
contributed to the issue of November 17th, 1926, containing
an explanation of my own system of international call-signs.
Yet this is the only system which has in any way received the
approval of the Union Internationale de Radiophonie at Geneva.
In view of this fact, T would suggest that my system, which
will be found to have evoked more correspondence in its imme-
diately succeeding issues—most of it approving the systemn—
than any other proposal mooted in its columns, should be re-
examined. It s one, too, which can be naturally linked to the
snggestion of regular automatic announcements.

This simple and international system overcomes all the diffi-
culties which are present in the other proposals which have been
put forward. Briefly, it was this : Each station would annonnce
its identity in Esperanto and each would have a serial number.
Thus Daventry would announce ‘‘Brita stacio unu’ (British
station one); Daventry Junior, ‘ Brita stacio du” (British
station two), and so on. German stations would announce
¢ Germana stacio tnu, du, tri, or kvar,”’ as the case might be.
This is H. A. DB.’s suggestion with the language difficulty
knocked out of it. All that would need to be learned would
be the Esperanto names of the countries (which, by the way,
everyone can recognise without learning them) and the numerals
up to 10 or 12 (which ave also easily recognisable at first sight).
The numbers allotted to the stations in the various countries
would not occupy balf a page of The Wireless World or any
other wireless organ,

My scheme was put forward at Geneva—it was backed, by
the way, by the TInternational Radio Association, which has
members in practically every country in the world—and at
the weeting of the Union Internationale de Radiophonie at
Lausanne on May 11th, 1927, the following resolution was
unanimously passed :—

** Considering, that the Union Internationale de Radiophonie
desires to promote intercourse and direct contact among the
nations;

¢ Considering, - that broadcast speech contributes to this
rapprochement, in that it knows ne frontiers; and considering
that in the difference of languages it finds its chief barrier;

Werld
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“ Considering. that the spread of an international auxiliary
language would lessen this difliculty and facilitate universal
tércomprehension ;

" Considering, that the International Congress of Radio
Amateurs, meeting in Paris in April, 1925, stadied this problem
and adopted Esperanto as an international auxiliary langnage;

“ Considering, that the League of Nations has recommended
all States to recognise Esperanto, a practical language for
iternational relations, as a ‘clear langnage’ for telegraphic
purposes ;

*“ Considering, that the Universal Telegraphic Union in its

Conference in Paris, October, 1925, gave effect to this resolution,
mentioning Esperanto in article VII of its regulations.
. ** Considering, finally, that the use of Esperanto has greatly
increased in recent years, and that it has been regularly taught
for three years in some thirty radio stations of Europe and
America, and in the public schools of certain States;

‘The Union Internationale de Radiophonie recommends
stations to  endeavour to arrange veqular transmisgions in
tisperanto once a weel; of from 10 to 15 minutes, in order to
announce to listeners at a distance the chief points of their
weelly programme, and thus smake known events in the artistic,
intellectual, or economic life of their nation. !

“It further reeommends them to announce the name of their
station in Esperanto once in each evcning programme.”’

I submit that my own scheme places the clearly expressed
desire of this vesolution on a systematic hasis, and that it is
the only scheme which can be said to have met with the
approval of the Union Internationale de Radiophonie authorities.
Some Continental stations have given practical effect to this
resolution, and Breslau, Stuttgart and Danzig particularly, with
their relay stations, regularly explain their forthcoming pro-
grammes in Esperanto. In addition, one station gives a daily
weather forecast in Esperanto and another a news bulletin.

Il.l further support of my suggestion, and to meet possible
prejudice, here is the opinion of Mi. A. R. Burrows, the secre-
tary-general of the Union Internationale de Radiophonie :—

*“One can but admire the persistence and the confidence of
Esperantists as they press forward against prejudice and apathy
to secure for their language the reward of world recognition,
If nothing better is forthcoming when the nations are called
upon to give their verdict, and one hears wvery litile in these
days of a serions rival, T hope that the reward may be theirs.
It is hardly the business of broadcasting organisations to decide
for the public a matter of such far-reaching importance, but
ouce a definite decision has been given hy a tribunal of world
authorities on the several interests involved, the international
language of the future may, I feel certain, be sure of support
by the broadcasting services.”

(Vide ¢ International Language,” Qctober, 1925.)

It scems to me that the obvious objection to a system of
musical notes is that one would have to be continually dashing
to the piano or the ukulele to decide what notes had been heard.
Not everycne has a musical ear. C. F. CARR.

Southampton.

December 15th, 1927.

OPTIMISTIC PERFORMANCE - CLAIMS.

Sir,—It seems time to register a protest against the indis-
criminate advertisement (and presumably, sale) of standardised
sets of parts for 3-valve wireless receivers, which are in-
adequate over very large areas of the country.

Owing to intensive uadvertisement very large numbers of
these are being constructed every day by novices chiefly. The
result is that there is on all hands a continual increase of
oscillation in districts such as this, which lie far bevond the
cffective range of any such set from a main or relay station,

It must be obvious that the hulk of Devon (with the excep-
tion of Plymouth and its immediate vicinity) and the whole
of Cornwall lie far outside the loud-speaker range of any three-
valve set, and that these particular sets are even mwore im-
possible than a 1-v-1 type would be.

Would it not be advisable for makers to give very definite
data regarding the limitations of the design, as otherwise there
seems every possibility of all reception in outlving districts
being swamped in a sea of oscillation. S. G. BLACK.

Torquay.

December 14th, 1927,
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“ The Wireless World” Supplies a Free Service of Technical Information.

The Service -is subject fo the rules of the Department, which are printed below,; these muast

be strictly enforced, in the interest of readers themselves.

A selection of queries of general

interest is dealt with below, in some cases al greater length than would be possible in a letter,

Seli-stabilising H.F. Circuit.

I am contem plating adding an IH.F. mnpli-
fying vdee to my present receiver,
«and understand thot the new screened
grid valve possesses certain advant-
ayges over the ordinary three-electrode
valve. Can you explain the advan-
tages of this valve and indicate what
special precantions to tale when in-
corporating it in a recerver?

L. H.

The screened grid valve has o very low
internal capacity between the working, or
inner, grid and the anode, and this is
achieved by applying a positive potential
to the screen, or outer grid. Under work-
ing conditions, very little energy is trans-
ferred wia the internal electrode capacity,
from the plate circuit to the grid cireuit,
so that neutralising circuits are not re-
quired. However, precautions must be
taken to prevent magnetic coupling be-
tween these two circuits. aud it becomes
necessary totally to enclose, in a copper
hox, one of the tuned circuits. A general
idea of the arrangement can be obtained
from® the illustrations which appeared in
The Wirelvss Waorld for August 3lst last,
when the * Evervman Four * receiver, in-
corporating a screened grid valve. wus
described.

When this valve is vsed in conjunction
with suitable circuits, it should vesult in
an improvement in the selectivity of a re-
ceiver, but the amplification obtained from
the H.F. stage may he slightly less than
with a three-electrode valve and an effi
cient H.¥. transformer.

cooo

Screens.

I have « quantity of sheet zine of suitalle
qauqge, and would prefer to use this
in place of copper for the screening
boxes in «a “Wircless World” re-
cciver.  However, if this is going
to prove detrimental to the receirer
I ehall nse copper, but I ghould lil:
your allvice on this matter. B, D.

There would be no objection to the use
of zinc in place of copper for screening
boxes in a receiver, and we may add that
any non-magnetic metal would be permis-
sible. Tt will he necessary to exercise
great care when soldering zine, as if the
soldering iron is too hot the zinc will melt.
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RULES.

(1.) Only one question (which must deal
with a single specific point) can be answered.
Letters must be concisely worded and headed
“ Information Department.”

(2.) Queries must be writlen on one side
of the paper, and diagrams drawn on a
separale sheet. A self-addressed slamped
envelope must be enclosed for postal reply.

(3.) Designs or circuit diagrams for com-
Plete receivers cannot be given; under present-
day conditions justice cannol be done fo
questions of this kind in the course of a letler.

(4.) Practical wiring plans
supplied or considered.

(8.) Designs for components such as L.F.
chokes, power (ransformers, elc., cannot be
supplied.

(6.) Queries arising from the construction
or operalion of receivers must be confined to
constructional sets described in *“ The Wireless
World” or to standard manufacturers’
receivers.

Readers desiring information on matters
beyond the scope of the Information Depart-
ment are invited to submit suggestions regard-
ing subjects {o be treated in future arlicles or
paragraphs.

cannol  be

Short Waves and Long Aerials.

you yive me details of the most
sustalile acriol to crect for the recep-
tion of the very short wavelengths tu
the order of 30 metres? B

The dimeunsions of an aerial arve of little
importance for the reception of the short
wave stations. However, it is advisable
to employ a loose coupling between the
aerial circuit and the closed circuit, the
former being aperiodic.

Can

o000

Parallel Valves or Push Pull ?

Will yow Lindly explain the true function
of two power wvalves in purallel? [
have been led to understand that the
availal/ qrid  xolts  are  equally
divided between tiese two valves,; is
this correct ? C. R. P.

When two power valves ave connected in
parallel as a last stage, the output from
the preceding valve is not equally divided

betweeu these two vulves. The impedance
of the two valves in parallel is half that
of one so that a greater wattage is dis-
sipated at the anode and accordingly this
stage will now be capable of delivering
a bigger output. By adopting the push-
pull principle, the output voltage from the
valve immediately preceding this stage
will be divided equally between these two
valves, so that medium-power valves with
anode potentials ot abomt 120 volts will
give an output equal to a good super-power
valve with an H.T. voltage of the order
of 200 or more.
0600
Unnecessary Precaution.

[ understand that it is nccessary to earth
the metal casings of danshridge type
blocking condensers and the casings
of L.F. choles. Docs this apply also
to the rondenser in a cholke-caparity
filter cirenit? A, L

It is not necessary to earth the metal
casings of Mansbridge type condensers
for the reason that there is no magnetic

field to sereen. In the case of L.F.

chokes and I.F. transformers this pre-

cantion is often to be recommended, and
certain manufacturers fix a terminal on
these components to facilitate this.

00 OoO0

False Economy.

[ hare a nuwmber of iron-cored coils which
! think arere wsed oz induction coils
tn motor cars, and wish to use one as
the unode choke in a filter out put
cirenit. Da  you consider this «
Suitable component to employ?

V. C.
Tie type of iron-core inductance men-
tioned is not recommended for the pur-
pose you suggest, as, owing to the large

D.C. vesistance of the winding, a hig

dvop in voltage will take place and the

anode potential will be very much lower
than the potential at the H.T. positive
end of the choke. To compensate for this
large resistance, it will be necessary to
increase the valne of H.T. to the last

valve. In addition, the inductance of
an open-core choke is much lower than
one of much fewer turns wound on a

closed iron core. It 'would be advisable
to usc a compouent more in keeping witlh
recognised wireless practice.
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Double Impedance Coupling.

I am building the * Lveryman Four,
but in place of the transformer in
the last staye | propose, 1f permis-
sible, to wse a * doulble impedance’
coupling wnit, which is of American
origin.  Can you indicate the method
of connection? e HON

It should be possible to substitute this

instrument in place of an L.F. trans-
former. If it is of American origin the
four terminals are probably marked
<P B4, G and < C-=."  All
vou need do is te make the following
substitutions in the connections :—‘ P "
terminal of wnit in place of “IP " ter-
minal of L.F. transformer; *“ B4+ " ter-
minal in place of OP terminal; “G”
terminal in place of “OS”; and “C—- "
terniinal in place of “I8.”” We think
that it is our duty to inform you that
since this instrument has, of course, no
step-up ratio you will get considerably
less overall amplification. The instrument
is similar to an ordinary choke coupling
unit except that an L.F. choke is sub-
stituted for the grid leak.

o000

Filament Resistances.

I am using a 6-volt accumulator, and
wizh to experiment with 2-volt and
4-volt valves.  Please tell me the
correct values of resistances to use.

G. R. P.

You are evidently under the impression
that if a certain value of resistance is
correct for one tvpe of 2-volt valve using
a 6-volt accumulator, then the same
resistance is correct for all types of 2
volt valves. The value of resistance does
not depend upon voltage alone, but also
on the current tlowing through it. Thus,
if you are using a 2-volt valve consuming
0.1 amperes, the value of resistance with
a 6-volt accumulator will be 40 ohms. 1f
on the contrary you are using a 2-volt
0.15 ampere type of valve, the value of
resistance will be approximately 26.3
ohms.

The method for finding resistance is to
take the volts to be dropped across the
resistance (which in the case of a 2-volt
valve and a 6-volt accumulator will obvi-
ously be 4-volts) and divide this value by
the normal current in amperes taken by
the valve. The answer will he in ohms.
In this manner vou can work out any
value you require.

0000

A Frequent Fault.

1 have a four-valve get, and male use
of the chale-filter output system. 1
notice that when tuned-in to the
local station the programme can be
distinctly followed even with the
loud-speaker disconnected, the noise
a«()parenll_:/ emanating from the set.
Can you tell me what 1s the cause of
this, and, if detrimental to the set,
how to remedy it? M. K. L. N.

The cause is probably loose laminations
in your output choke. and this is detri-
mental to good quality, and we advise
you to return the choke to its makers for
adjustment. We presume, of course,
that you are using a choke which is
propetly designed to act as an output

Wireless
World

choke, and to pass a current of 15 milli-
amperes or so throngh its windings.
Many chokes are designed for use in a
choke-coupled unit, and since they are
intended to follow a high-impedance
valve they are wound with a large
number of turns, and are not intended
to carry more than three or four milli-
amperes through their windings. We
should advise you first to make sure that
your choke is intended to be uscd after
a power valve.
0000

Wireless and the Gramophcne.

In the article on adapting the wireless
sot to the gramophone pulblished an
page 592 of your November 2nd
13sue, should not the same type of
jack be used in Fig. 5 (b) as 18 used
m Fig. 5 (a)? If 80, cun you give
me the correct connections using this
jack? Also I am having diffieulty in
obtaining this type of jack, and shall
be glad if you can tell me the maker’s
neumne., E. B.

Tt is correct, as you suggest, to use the
same type of jack in both cases, and we
publish the diagram herewith, showing
the correct conuections with this jack.

When putting this ‘ automatic ” arrange-

DECEMBER 28th, 1927.

The Problem of 25-cycle A.C. Mains.

! desire to build the H.T. charger
described in your August 3rd issue,
but since my mains have a periodicity
or 25 cycles I should like to know
whether [ wmust purchase a special
transformer, L. A G.

These transformers are sold mainly for
use on ordinary household A.C. lighting
circuits, and it the supply in your dis-
trict is 25 cycles, then your. local elec-
trician should be able to supply an
instrument from stock, but, failing this,
we should advise you to write to one of
the large electric companies, such, for
instance, as the General Electric Co.,

Ltd.,, Magnet House, Kingsway, Lon-

don, W.C.

0000

Long-wave Transformers.

1 desire to construct long-wave coils for
the ‘“ Reyional Three,”” and require
these to cover the wavelength of
Eiffel Tower. [ should he obliged if
you would advice me on the number
of turns required, and if the present
long-wave formers could he used.

It would be advisahle to modify the
construction of the formers for this pur-
pose, and the secondary winding on the
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(b) M

Methods of connecting a gramophone * pick-up,” a modification of the diagram on
page 597 of the November 2nd issue.

ment into your set do not forget that
the wander plug T, must be adjusted so
that normally it will cause the valve to
rectify on its bottom bend, that is to say,
the negative grid bias value will be twice
the value of that required when using the
valve as an amplifier.

With regard to the latter part of your
query, we would say that the Igranic
.70 jack is of this type, although other
manufacturers of jacks also produce it.

WWWwW americanradiohistorv com

H.F.T. should consist of 12 sections in-
stead of 16, each wound with 25 turns
of No. 30 D.C.C. wire. The primary
and neutralising windings can remain as
already described, but with the addition
of five extra turns on each.

The aerial-grid coil should be wound
in the same manner as the secondary
winding of the H.F.T., but with the
aerial tapping at the 50th turn from the
earth end.
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