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VALVE NOMENCLATURE AND TYPES.

S long ago as April of last year 7/ Wireless World

raised the question ot whether the time had not

come when greater attention should be paid to the
standardisation of valves with a view to limiting the
number of types by dispensing with *hose valves which
are becoming obsolete and considering the possibility of
retaining only a choice of one or two voltages, instead of
the 2-, 4-, and 6-volt valves as af present. It was also
stated then that a standard method of valye nomenclature
was many years overdue.

In this 1ssue Prof. E. V. Appleton, [.R.S., contri-
butes a special article to 7/7¢ Wireless World under the
title ‘“ Ave there too many Types of Valves? ”’ and he
discusses the reasons which have brought about the pre-
sent multiplicity in types. He recommends that a discus-
sion by readers of Tle Wireless World on the subject
woukl materially assist the valve manufacturers in de-
ciding upon what steps should be taken towards an
attempt at standardisation. Prof. Appleton puts in a
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special plea tor a standard method of naming valves.
He points cut that the names should be as short as pos-
sible, compatible with a clear distinction between the
different types, and deplores the present chaotic fashion
in which many of the manufacturers distinguish between
one valve and another in a way that may be intelligible
to the manufacturer but which leaves the user in a state
of bewilderment.  Only in the instance of one valve
manulacturer has any serious attempt been made to arrive
at a satistactory nomenclature which will give an indica-
tion of the valve tvpe.

We commend this subject to the consideration of our
readers, because it 1s those who are users of valves who
are probably most competent to express an opinion on
what types it is necessary to retain and what system of
nomenclature it would be most helpful to adopt.

[oe o e

STATION IDENTIFICATION.

FITYHE volume of correspondence which we are receiv-
ing on the proposal to establish a system of statior
identification grows from day to day, and it has

now become quite impossible to publish even a representa-

rive selection of letters 1 owr Correspondence columns.

We have, therefore, attempted to analyse the views of

our readers as indicated in their letters. Only a very

few hesitate to endorse the proposal whole-heartedly, and
then on the grounds that they feel some concern as tc
whether the signal woulill not strike a discordant note, in-
terrupting the enjoyment of the programmes, especially
when ir emanated from the local station. Ouwr readers
have put forward a great nuinber of -alternative sugges-
tions, but mostly of some complexity, and we feel that
the time has now come when it is necessary to arrive at
some definite praposal, because, so long as there are
alternative proposals, it is difficult to take the next step
in pushing forward the adoption of any scheme. We
return, therefore, to the original idea of numbering all
transmitters of LKurope and arranging for the signal of
identification to take the form of corresponding musical
notes, the pitch of the note being varied to indicate digits
and tens in the composition of the number. Thus we
propose that 25 should be transmitted as two notes on,
say, ‘‘middle ¢,”” and five notes an octave higher; 3z,
three notes on ‘‘ middle ¢,”” two notes an octave higher,
and so on.

We welcome views, but would ask our readers for the
moment to confine themselves to criticisms of this system
rathier than to submit alternatives.

wwWw-americanradiohistorv com
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A Long=range Three=valve Receiver for Battery, D.C. and A.C. Mains Operation.

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

indirectly heated cathode should be very much more

efficient than a valve with the more usual type of
cathode, namelv, the filament, and it 1s well worth while
spending a little time to consider why this should be so.
‘Iliere are several problems involved, and although their
detailed study is quite intricate the basic principles at
Issue are comparatively simple to understand.

First of all, in the ordinary tvpe of valve the cathode
is heated Ly the passage of an electric current through
it. This current, besides heating the cathode sufticiently
to evaporate electrons from it, produces other effects, onc
of which is a field round the filament,
and another a potential gradient (/.c.,
a dilference of voltage hetween any

I *ROM a theoretical consideration, a valve with an

The sel described in the accompanying

emission.  Unfortunately, such a cathode of [ilament
type will involve a larger heating current, with consequent
mcerease of magnetron effect, which thus imposes a limit
on permissible filament dimensions.

The effect of the potential gradient down the filament
rather depends on the amplification factor of the valve
and will be discussed later. Another desirability in a
valve 1s to make the ratio of anode to cathode diameter
as near unity as possible—actually, of course, this Lrtter
ratio Is not possible with any normal tvpe of construction
—and the ordinary filament type 1s practically lunited
i dinmeter by the ahove-mentioned magnetron cifect.

In receiving valves the heating
current is also limited ro a large ex-
tent, whilz the anode-cathode ia-

two points) along the filament. The
cffect of the field due to the cathode-
heating current on the electrons form-
ing the plate current is to tend to
make them go round the filament in
stead of going to the plate. In most
valves this effect is small, but is un
doubtedly present, and thus lengthens
the path of electrons proceeding from

article embodies one stage of H.F.
amplification having the remarkably
high measured amplification of 58. This
extreme efficiency is rendered possible by
the use of indirectly heated filament
valves whose mutual conductance is con-
siderably higher than that of ordinary
filamented valves. Readers who have
not A.C. mains can feed the heaters of
these valves from L.T. accumulators, the
current consumption being compensated
for by the gain in efficiency.

meter ratio in an ordinarv valve is,
of course, very high. It would cer-
tainly be possible considerably to
minimise the magnetron effect with
thick filaments by doubling them
back on themselves as closely as pos-
sible, so that the fields due to each
half become neuiralised as far as pos-
sible.  Unfortunately, this involves

Slament to plate, and obviously will
be greater the greater the filament
current.

The Magnetron Effect.

This effect is called the maguctron effect. Tt is desir-
able in most valves, of whatever amplification factor, to
try to make the mutual conductance as high as possible
(i.e., to obtain as large a change as possible of plate
current for a given grid voltage change), and, apart from
constructional altevations, in <imensions especially, the
way to do this is to use a cathode with a larger total

constructional ditficulties.

The second effect—the potential
gradient down the filament—Dbecomes rather important in
high-magnilication valves. This is perhaps best explained
by taking the numerical casc of a valve with a 4-volt fila-
ment and a magnification factor of, say, 3o, and sup-
posing it to be run as an amplifier with — 1} volts grid
bias and 100 volts on the plate. The positive side of
the grid bias battery is connected to the negative side of
the filament heating battery, so that the grid will be 1}
volts negative to the negative end of the filament, but
5} volts negative to the positive end of the filament, and
A 16
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between these values at B,

i along 1la- 1
other points along the fila |-
ment. c

In the case considered, E: *"’
100 volts on the plate corre- z ’
sponds  approximately  tc £
18, or about 3} volts, on
the grid, so that when the T
i grid is 3% volts negative to
the filament the repulsion

effect of the grid on the

electrons round the lilament | o T,
just balances the attractive

1L

effect ue to the voltage on
plate, while for negative

voltages greater than 31 the
negative effect predominates.
Since a definite  positive
effect of several volts is re-
quircd  before appreciable
plate current flows, it fol-
lows that less than half of

(rl‘"
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PICK=U
g,
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the filament is supplying
clectrons for the plate

Fig. 2.—The circuit diagram.

current, and the nearer the negative end of the flament ing electrons in a valve of low amplification ftactor than
rthe more the electrons that are being supplied per unit in a valve of high amplification factor, and so it would
length of f(lament. When it is further realised that the be expected that the mutual conductance of a range of
actual ends of the filament are not emirting electrons at  valves using the same filament would decrease, slowly
all, because they are cooled by conduction of heat down at frst, and then more and more rapidly as the amplifica-
the filament supports, it will be seen that only a verv  tion factor increases, and in practice this is found to be

small length of the filament is doing useful work. the case.

I'rom what has been said, it follows that a greater .part On the other hand, the externally heated cathode
of a given hilament will be Joing useful work in supply- valve need not suffer from the magnetron efiect, since
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the cathode can be made an
effcctive  screen  for  the
heater.  Since the cathode
carries no hcating current,
it may be made of sutlici-
ently large diameter, so as
to make the anode-cathode
diameter ratio quite low and
so increase the mutual con-
ductance of the valve. Also,
this increasing of cathode
diameter automatically pro.
vides much larger cathode
area  on which emitting
materials may he «eposired,
and the saturation electron
current obtainable is there-
by very greatly increased.
In fact, if desired, -the
cathode may be run at a
lower temperature than a
corresponding filament and
still give much larger total
emission than the latter.
Again, theindirectly heated
cathode carries no heating
current, so that the whole
of it i1s at the same poten-
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The Indirectly Heated Cathode Receiver.—

tial with respect to the grid, and thus the most striking
difference in characteristics between ordinary filamented
valves and indirectly heated cathode valves lies in those
of high amplification factor.

Two other practical points in favour of the indirectly
heated cathode type are robustness of construction (the
heater being quite a thick wire), giving freedom from
microphonic effects and long life, and also the very great
advantage that, since the heater is shielded by the
cathode, 1t may be heated equally as well by alternating
as by direct current. However, the writer would like
to emphasise the great advantages of the indirectly heated
cathode valve as a valve of remarkable characteristics,
quite apart from the added advantage of suitability for
A.C. low-tension supply.

A number of these valves have been put on the market
and have proved quite successful, but the latest addition

Wireless
Waonlld

MARCH 7th, ro28.

This comparison shows that for the same output the
AC/R valve only requires one-quarter of the input volt-
age swing that 1s required by the L.S.sa. The chief
advantage of the L.S.sa, however, is its capability of
being used up to goo volts on the plate, while the
AC/R 1s limited to 180 volts. ‘

In passing, it might be remarked that a valve on the
lines of the AC/R with a much Jower amplification factor
so as to get a much lower A.C. resistance would be ex-
tremely suitable for feeding coil-driven loud-spcakers
with efficient field systems and consequently fairly low
impedance moving coils.

A valve with an amplification factor of 36 and a
mutual conductance of 2 milliamperes per volt, giving an
A.C. resistance of 18,000 ohms, has considerable possi-
bilities, especially for H.I. ampliication. With an
ordinary receiving valve the best that has been cone so far
for an A.C. resistance of 18,000 ohms is an amplilica-

& o }

Plan view of the receiver.

—the Cosmos A.C. valve—has the atiractive combina-
tion of indirectly heated cathode and close-spacing con-
struction, the maximum advantage due to these two
factors being obtained when the amplification factor is
high.

The characteristics of the Cosmos AC/G green spot
valves and those of the AC/R red spot are shown in
Iig. 1.

Remarkably High Mutual Conductance.

For the AC/G valve the mutual conductance is enor-
mous when judged by ordinary valve standards—about
2 milliamperes per volt for an amplification factor of
s6—and the heater current is only 1 ampere at 4 volts.
The latter figures are quite comparable with valves ot the
43-volt 0.8 ampere L.S. class.

I'or the AC/R valve the amplification factor i1s about
1o, and the mutual conductance 4 milliamperes per volt,
giving an A.C. resistance of about 2,500 ohms.  The
heater current is 1 ampere at 4 volts. It should be noted
that the T..S.5a valve has an amplification factor of 2.3
and an A.C. resistance of 2,750 ohms with a j}-volt
filament taking about 0.8 ampere.

tion factor of about 15 10 17, corresponding to a mutual
conductance of less than 1 milliampere per volt.

A H.F. transformer of the type used in the Lveryman
Four designed for a primary impedance of 18,000 ohms
will give an overall amplification of the stage of about
30 with an ordinary valve, but with a valve of double
the mutual conductance and the same A.C. resistance
the amplification should be doubled ; thus with the AC/G
valve a H.F. amplilication of the order of 6o per stage
should be quite possible with no more ditficulty than an
amplification of 3o with ordinary valves, and with the
same sclectivity, since the latter depends on the valve
resistance, or, if desired, lower amplilication with greater
selectivity may be obtained.

After checking the characteristics of the AC/G and
AC/R valves the writer decided to design a set using
these valves, as they were so attractive, and, in view
of the large I.T. amplification expected and the com-
paratively. large magnilication factor of the AC/R, it
was decided to use three valves only, an AC/G as
H.I'., an AC/G as detector (anode bend), and an
AC/R as output valve. The completed set now to be
described certainly justified expectations.

A 18
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The Indirectly Heated Cathode Receiver.—

The Circuit Employed.
The complete circuit is given in Fig. 2.
intended for use alternatively for gramophone reproduc
tion, since this is almost a s/we qua non in a modern re-

ceiver.

There arc several interesting points in connection with
First, for radio reception, the second valve

the circuit.

A SIMPLE FUSE.

It is well known that a thin strip
of tinfoil will make an excellent fuse
tor insertion into any of the H.L.
leads of a receiver in order to safe-
guard the filaments should a filament
and H.T. wire inadvertentlv come
into contact within the vitals of the
set.  Provided that foil of constant
thickness and constant length is used,
it is obvious that one can make a fuse
which will blow at anv predelermined
value by simply cutting it to the neces-
sary width.

It is not always casy to cut the
¢dges of  the foil  straight and
““clean,” but the simple method
shown will obviate this difficulty. A
steel rule is placed on the foil to be
cut, and a sharp knife used with the

STEEL KIERE
RULE
E /A FOIL
. o A

Fig. 1.—Constructing a simple fuse from
tintoit.

blade of the knite making an angle
A as shown in Iig. 1. Then the
toil is cut again with the knife held
in a perpendicular position. It will
be clear that any width of foil can
then bLe cut by merely adjusting the
angle of the knife in the initial cut.
Using foil 2 muls. thick, it is pos-
sible in this manner to construct fuses
which will Dlow at eurrent values of
some hundreds of milliamperes up-
wards.—G. B.
0000

AN EXPERIMENTAL UNIT.

One often desires to be able to com-
parc the performance of different
makes or ratios of transformers in a
receiver, or even to compare the per-
formance of a transformer with a
choke-coupled, resistance-coupled, or
so-called double-impedance unit. 1f
switches are used, great complications
occur.

A 19
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1s a detector,

Tl)e set 1s 15 cut out

READERS’ IDEAS.

The simplest method of accomp-
lishing this object is to build up a
small ebonite platform which can be
mounted  on  the baseboard with

Fig. 2,—A small experimental unit for
comparing the pertormance of various
low~frequency coupling methods.

ordinary wood screws and washers.
Four sockets or four terminals are
mounted on this platform, and with
the addition of four short lengths of
flexible wire fitted with a plug at
one end and a spade at the other, the
unit is complete.—H. L. P.

0000

A NOVEL JIG.

The marking of the coil formers
for a receiver such as the *° T'wo-
H.F. Evervman’ calls for a great
deal of precision if it is desired that
cach transtformer #its easilv into the
sockets. It a large number of rhese
formers have to be marked out, much

/:\f\z

TN
),

Fig. 3.—A jig for the accurate spacing of
pins and sockets in the ‘* Two-H.F. Every-
man Four ” type of H.F. transformer.

www-americanradiohistorvy com

but
second valve 1s used as an amplifier and the H.I%. valve
1he change-over from radio to gramophone
is effected by the switch S
ihe detector valve.

241

for gramophone reproduction the

, which alters the grid bias on

Full constructional details of the set will be given
in the concluding instaiment of (his article in the issue
of March 215, 1928,

time and labour can be saved bv con-
structing a simple jig, the construc-
tion and use of which is completely
selt-evident.—H. H.

oooQ
FIXING THE GRID BATTERY.
The fixing of the grid bias battery

‘in a receiver is still somewhat of a

problem to many home constructors.
and although special metal clips for
holding these batteries can be obtained
for a few pence, it often occurs that
it is inconvenient to purchase them
at a time when they are required,
more especially in experimental work
when sets are often wired up very
hastily on a baseboard.

It is none too simple to cut these
clips out from sheet tin and still pre
serve a neat appearance.  Most
experimenters, however, will have in
their possession a few old variable
condenser vanes, relics of the days

; _
o
b 7 )

§

Fig. 4.—Making grid bias battery clips

from old variable condenser vanes.
when we were bound o construct
these devices ourselves from parts.
By the simple process of Lending up
to the shape indicated in Fig 4 ex-
cellent clips for holding grid batteries
can be made. They can he attached
to the baseboard by passing a screw
hited with a small washer through the
hole intended for the centre spindle.
They can be applied to any size of
hatterv, the latter being quite rigid
when inserted. —E. P, H.
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CIRCUITS.

Inexpensive Devices for Tracing Faults.
By “ RADIOPHARE.”

FITYHE tracing of faults in a wireless receiver is not
an casy matter. This statement is made advisedly ;
we all suffer, to an extent depending on the length

of our experience, from.that feeling of utter helplessness

which overcomes the owner of a set that has hecome
dumb.  The very natural tendency to delve at random
nto its vitals, if not immediately productive of results,
should give way to a more systematic course of procedure,
by means of which the fault may generally be located
more quickly and casily. It is advisable, before troubles
develop. to acquire both the knowledge of how to carry
out point-to-point tests and the necessary apparatus.

Although measuring instruments are helpful {or making
these tests, they are by no

better able to appreciate slight changes of intensity of a
more or less musical note than of single clicks, and it
is for this reason that the buzzer test is valuable as an
aul to obtaining an idea as to whether high resistances
(such as grid leaks, etc.) and fixed condensers have some-
thing approximating to their rated values. Admittedly,
the buzzer provides a comparative test only, but it can
be surprisingly helpful, particularly when the user has
had practice of its operation. Let us imagine that the
receiver undar test has anode resistors of 100,000 ohms
and 230,000 ohms, with grid leaks of o.5 megohm and 1
megohm. As the ends of the testing leads are applied
across each of these, in the order given, the volume of

sound heard in the phones

means essential, and a great
deal may be done with sim-

ple and inexpensive devices. ;

always provided that a volt-
meter i1s available for check- -
ing the condition of bat-
teries. It is  strongly
-ecommended, however, that

IH]

/]

whatever kind of testing
circuit s adopted should Le
madc up in permancnt form,
as improvised arrangements
are likely to fail at the criri-

w

W.

cal moment. )
The simplest form of
tester 1s shown at (L) in the

accompanying diagram. This Q)

should be approximately
o\~ flpubled at each change.
TELql@ I'he same applies to con-
o o .
« TEL. | (ensers; there is no mistak-
= . R .
Al L TEST ing the change in intensity
2 (b) when the testing leads are
8 transferred from a capacity
. of, say, 0.0002 mtid. to onc
o ot 0.0003 mfd
o LAMP 2 : .
Tt TESTT Regarding condensers. it
z must be pointed out that the
clE above test “is nof quite con-
= |uje .
o ‘ clusive, as ‘the sound heard
IE = TeL | n th.e phoqes may be ue to
. T low insulation resistance be-
—oF tween the two scts of plates.
© To check this point, the

comprises a pair of phones
connected in series with a
small flashiamp battery and terminals for two leads
(marked TEST), the ends of which are applied across
the piece of apparatus under suspicion. If there is con-
tinuity in this circuit a click will be heard in the phones :
its loudness will depend on the resistance of the external
circuit. A slightly more elaborate arrangement is shown
at (¢). This has an alternative lamp-tester connected
across the common battery ; this is more convenient for
testing windings, etc., with a resistance of but a few
ohms. To put it into operation, the testing leads are
connected to terminals marked TEST 1, and are trans
ferred tc TEST 2 for simple telephone testing.

The circuit of a more ambitious tester is shown in
diagram (a). This includes a buzzer, such as may be
obtained for two or three shillings, in addition to termi-
nals for telephone tests as described above, which are
operative when phones and testing leads are joined,
respectively, to the terminals marked TEIL., and C, D.
To use the buzzer, its switch is closed, phones are joined
to TEL.;, and test leads to A, B; thus they arc both
in parallel with the magnet windings, across which quite
a consulerable momentary voltage is produced at each
opening of the vibrating contacts. Now the ear is much

Three easily-constructed testing units,

ordinary phone test should
be applied; on completing
the circuit a click will be heard, due to the flow of charg-
ing current ; if the insulation is good, there should be no
click on breaking the circuit. This evplains why the
buzzer tester should Le used with due care and considera-
tion in any circuit containing appreciable capacity, and
also indicates one of its advantages. I‘or instance, a
defective L.F. transformer winding will pass quite an
appreciable ‘““ buzz "’ if the break is in the centre of the
coil (due to capacity between the two halves), but if it is
located at either end, no sound will be audible. Thus
the amateur will know that it may be possible for him to
effect a repair without the necessity for rewinding, as
the Lreak is probably situated in onc of the leading-in
wiIres.

An additional pair of terminals marked E, T, in
series with buzzer and battery, is provided for testing low=
resistance circuits.

High insulation resistance is nccessary in all testing
devices ; with this proviso, any convenient form of con-
struction tay be adopted. Short-circuits through the
user’s body should be avoided by fitting insulating sleeves
to the ends of the testing leads; the so-called ‘‘ pin ter-
minals ’’ are very suitable for this purpose. '

A 20
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Suggestions to Simplify
the Selection of Valves.

F I intensive  development  work
carried out by receiving valve
manufacturers during the last few years has

Lrought about two things. In the Arst place it has
resulted in the production of some most excellent
valves which are satisfactory Loth as regards per
formance and life; in the second place it has re
sufted in a multiplicity of valve types that is
simply bewildering.  No one wishes valve develop-
ment to stand still, but I feel quite sure that
valve makers ought to be sulficiently satisfied with
valve development to make the cffort to standardise and
retamn some types and eliminate others.

The present bewildering choice of valves makes some
of us recollect almost with regret those days when there
were two types of hard valves, the ““ R tvpe and the
“ B type. The “R 7" type of valve was a general-
purpose receiving valve with an amplification factor of
about 8 to 1o. The ““B 7 valve was a specially hard
phosphorus-gettered valve with an amplification tactor of
about 20, and was mainly used for low-power trans-
mitters.  In those days, therefore, very little time was
required to decide which valve to use. Nowadays it is
quite different, and much time 1is
wasted in choosing  valves.  Of
course, a lot of time can be wasted
in making up one’s mind about any-
thing, but when the difliculty of the
problem arises mainly from the em-
barrassingly  wide choice something
can he done in the way of removing

I know that the prollem is a com
plicated one, and assumes essentially
different aspects when regarded from the point of view of
the valve user, who has to make his choice from the hun-
dreds of valve types on the market, and trom the point
of view of the manufacturer, who must search ceaselessly
Tor novelties and for filaments of lower and lower energy
consumption. My main object in writing this article is
to raise the question in the hope that other valve users
will also give their opinions on the subject. Lt seems
to me that a fairly wide discussion by technical people,
such, T suppose, the majority of Wireless 1Vorld readers
must be, might very well assist the valve manufacturers
i any attempts at standardisation they may decide to
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Cannot the four-volt filament valve be
dispensed with and the present multipli-
city of types and markings simplified ?

DProf. Appleton here discusses the
origin of the many lypes,
abolition of the four-volt series and

: introduces a nomenclaiure that indicates
it. : the purpose of a particular valve.
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Prof. E. V. APPLETON, F.R.S.

make.  We must remember that the
majority of valve users are non-technical
broadcast listeners, and 1t is probably their non-
eritical buymng of valves that supports the retention
of many valve types, since the manufucturer natur-
ally goes on making types which sell. But in rais-
mg the question of valve type multiplicity at all it
15 incumbent on me to indicate, even it only briefly,
some of the points that I think the vaive manufac-
turers could consider at once,

Two, Four or Six Volts ?

In the iirst place, I would like to ask whether it is
necessary for us to have valves with 2-volt, 4-volt and
6-volt lilaments.  Could not the requirements of all tvpes
of users be met with a 2-volt series and a 6-volt series?
Could not the j-volt series be eliminated without incon-
venience to anyone? In writing this I am fully aware
that the Editor of this journal some time ago male a
plea for retaining the 4-volt type and eliminating the
2-volt and 6-volt series.  But this suggestion was doubt-
less prompted by the fact that the 2-volt {ilament was not
in those days regurded as being very
satisfactory when compared with the
higher voltage filaments.  Nowadavs
that ditficulty does not arise to any
serious extent. Of course, the ques-
tion must also be considered as to
whether it is not possible to go to the
extreme and have only one standard
lillament voltage of the two I have
chosen. Lo settle such a question we
must consider one or two tundamental
points i connection with the thermionic emission of valve
filaments.

Vor a given type of thlament, /.e., pure tungsten or
thoriated tungsten, the electron emission per watt of fila-
ment energy consumption is a constant for a given operat-
ing temperature. Thus for the same emission we require
lower and lower current the higher the filament voltage.
Thus the use of 6-volt {ilaments means less trequent bat-
tery charging, and on these grounds alone one might
choose the 6-volt filament as the standard tvpe. But it
must be remembered that the portable set user requires a
filament battery of the smallest possible bulk and weight,

sugdests the
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Are There Too Many Types of Valves P

the current consumption being necessarily of secondary
importance, so that here a 2-volt filament is most useful.
Thus it would secem to be nccessary to keep both 6-volt
and 2-volt types.

But is it necessary to keep all types of valves in both
filamnent-voltage ranges? It seems to me that the 2-volt
range could le restricted to three or at most four types,
namely, high-frequency amplifying valve, detector valve,
low-fiequency amplifying valve, and power valve. In
the 6-volt series a much fner graduation of types would
be useful, since anyone who is sufficiently’ technical to
be able to choose his valves iith discrimination from such
a series would usually not be likely to have battery
difficulties.

As an expression of purely personal opinion I do not
feel that at present the filaments with the lowest energy
consumption are the best for general use. But other valve
users may have had a different experience, and thus may
be of a different opinion.

Name and Purpose.

I would also like to put in a plea for a standard methord
of naming valves. The names should be as short as
possible compatible with a clear distinction bLetween the
different types. The name of the valve should tell us
something about it. It is true that the name B8 indicates
a valve with a distinguished forefather, the original B
valve itself, but is such a name justifiable? What can one
gather from the following names (I am taking examples
entircly at random): S.P.18/R.R., K.L.1, S.S.7A.,
F.L.R.3? ‘There secms to be no reason at all why these
valves cannot be re-named in accordance with a general
scheme which is already partly in use. We require the
name to tell us (@) the valve maker, (4) the nature of the
function the valve is designed to perform, (¢) the filament
voltage, () the filament current. Tt seems quite unneces-
sary for the name to include some indication of the type

General Note,

My, R. L. Rowland, North View

allotted Ly the R.8.G.B. the research

number BRS 131, and will be glad to

report on tests of C.W. or telephony on

wavelengths between 15 and 200 metres.
cooo

The Portuguese cruiser Adamastor

Wi\'elsﬁela, Haywards Heath, has been TRANSMITTERS, NOTES

German Short-wave Station, A Correction.
_ We regret an ervor on page 166 of our  6pA (Ex AFG), H. C. Page. 40, Ferme Park
1ssue of February I5th.
stand that the short-wave transmissions

MARCH 7th, 1928.

of filament (e.g., bright emitter or dull emitter). The
ordinary valve user for broadcast purposes does not re-
quire such information, and the more technical user can
in most cases derive such information himself from the
filament current consumption. Thus I feel that the much
used letters D.E. might well be eliminated.

The scheme of valve nomenclature which is gradually
winning its way, and which could Le extended, is that
originally suggested by the ‘makers of Burndept valves.
‘The type name includes both letters and numbers, the
letters indicating the function of the valve, and the
numbers the filament voltage and current. Thus a valve
of type H.s1o would be a high-frequency amplifying
valve requiring 5 volts for the filament and a filament
current of o.10 ampere; a type H.L.220 would be a
general-purpose (““ high- or low-’" frequency amplilica-
tion) valve for a 2-volt filament requiring o.20 ampere
through it. - To make such a scheme of unmiversal appli-
cation we nced only prefix this by the name of the valve
maker. Considerable latitude might be necessary with
regard to the letters in this name, and it might even
be necessary to use these letters on occasion instead ol
one or two. But it would only be necessary for the
name by which the valve was known (c.g., in advertise-
ments) to be indicated. The use of letters for indicating
the tvpe of valve, whether it be power type three-electrode
valve or shielded four-electrode valve, at the same time
prevents the use of the initials of the muaker’s name or
names as a distinguishing factor. Thus, the P.M.1A.
valve would become the Philips-Mullard R.C.210, or
the Philips-Mullard H.z10, as the case mav be. If a
valve, as often happens, performs two functions well
and the makers wish to stress this, I do not see why the
index letters should not indicate this. In any case it
is incumbent on the makers who produce the valve to
devise also for us a name which indicates the f[unctions
which they wish to stress.

5P§ (Portable) C. S. Bradley, 10, Montenotte Rd.
N.8 works in conjunction with GG 6CL and
will welcome reports.

O T

J. G. Carlson, 116, Ashgrove Avenue, Cleadon
Istate. South Shields. (Change of addrass.)
--------------------- 6LN . bP. Allen, Meadoweroft, Radelifle-on

Trent, Notts, transmitting on 45 mettes
and will welcome reports.

Road, Stroud Green, N.I.
650 (Ex »BOC), J. Soten, 53, Grendon
Polesworth, near Tamworth, Stafis.

T . -
We now under Road

(XEP 1MA) is at present in Chinese
waters.  She works with Europe every
day from 21.00 to 24.00 G.M.T. on 33.5
metres, and will welcome reports.
0000

A correspondent in Birminghum reports
confirmation of his reception of NC 4HH,
Mr. G. Brickett, 260, Athbasca Street

Last, Moose Juaw, Saskatchewan, on
January 17th, at 1630 G.M.T. Mr.
Brickett, who was working on 20.4

metres, stated that this was the first time
his signals had been reported heard in
England.

00092
Short-wave Stations.

A correspondent states that the British
naval stations working on 35 metres do
not use the call-signs appearing in the
‘“Berre List,” but such as AP4, CW4,
DU4, cte,

heard regularly on 37.8 metres are not  @vJ

those of the high-power transmitter at
Zeesen, but are sent out from a 5 kW.
station at Doberitz. The short-wave
transmitter at Zeesen is not yet comn-
pleted, but it is expected that it will be
I operation before next summer. The
station, we understand, is primarily in-
tended to benefit Germans living in the
Colonies or outside the range of the other
Government stations.  The programmes
will be organised by a special branch of
the Commitlee at Kénigswusterhausen,
and will probably include a considerable
proportion of propagandu.
0000
New Call:signs and Stations Identified.

2Dp D. B, Pettigrew, 20, Hollin Park Mount,
Oakwood Lane, Roundhay, Leeds.

2MV Malvern College Ralio Society, Malvern
Worcester, transmitting on 130 to 200
metres and will welcome reports,

wwwoamericanradiohistorv com

{ex BOQ), A. Cross, 333, Anlaby Rd., Tlull.
This call-sign was formerly owned by Mr.
W. J. Featherstone, Hull.

2AMA [. Benham, 65, New Church Rd., London,
SN

2ATA H. Bacon, 69, The Headlands, Keswick,
Cumberland.

2BCQ L. Davis, Junr., 144, Alexander Rd., Acocks

Creen, Birmingham, is willing to stand bv
and report by post on either telephony or
C.W. at the following times, 1000-1200,
1300-1600, and 1700-1900 G.M.T.

ETP LK c/o The Manager, Bureau of Poland, Bielow-
skigo 6, Ziembicki, Lwow, Poland.

XEL AQS Geophvsical Institute, Jan Maven 'sland,
Norway, listens for amateurs Dbetween
1600 and 1700 G.M.T.

XEM SDYA Swedish s/s ‘ Burgundia”
Mr. Hjertsquist).

{Operator,

cCOoO0C
QRA’s Wanted.

FX, IDM, IR1, JAN, KZED, KZET
OCNY, 0C3, OXZ, POP, PTA, PTB,
PTK, PTS, RLJ, SQAZ, SQBM, SQBW,
SQBX, 5BC.

A 22


www.americanradiohistory.com

MARCIT rih, 1928.

s =~

Wireless
Woerld

215

T =S L L

B "““'“"‘\.4‘“\

' the innumerable developments in the L(Lhmqu
of receiver design which have taken place since

the commencement of broadeasting, none has
created more interest than the screened grid four elec
trode valve.  Since its revival last year on a commercial
hasis it has formed the subject of & number of heated
controversies which still continue unabated. Ts it better
than a threc-clectrode valve in a neutralised H.F, cir-
cuit? Tt the amplification per stage is not greater than
that already obtainable with thlee electrode vilves, in
what vespect «oes it constitute an advance on previous
methods ?

An examination of the Marconiphone Model 61 rec civer
greatly assists in settling these umtIO\emm] points. It is
apparent that the (Hnl)]lll(‘lthﬂ per stage in this set is
pprobablv not more than that ol»tmrmbe with a three-
electrode valve in o neutralised circuit designed for high
amplilication, and in anv case less than would be ab-
tained with certain valves with indirectly heated cathodes ;
evidently the screened grid valve has not been dadopted
solelv on account of its possibilities for high amplifica
tion. 1t it were merely a case of beating the three-
electrolde valve in the matter of dl“])]]llCdthn no doubt
the makers could have produced o better valve for the
purpose than the S.625.

Advantage of the Screened Grid Valve.

The real advance which the screened grid valve s
made possible is that results equivalent 10 tlle neutraliser!
threc-electrode valve can be produced with much greater
economy of means and effort.  To cover the broadcust
nand from 2co to 2,000 metres with three-clectrode H.I7.
valves a set ol interchangeable transformers of more or
less dclicate construction is required ; switching is almost
out of the question, and the process of re- IlElIthlIl\lIl*
has to be gone through everv time the wave-band is
(hdnf,ed Compalc [hla with the screened grid valve re.
ceiver ; instead of specially constructed H. T transformers
simple tuned-anode circuits suffice and the coils can be
wired permanently into the receiver with a switch to
change over from long to short waves. Further, several
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Range and Selectivity with
Ease of Control and Without
Detriment to Quality.

stages can be used wirh perfect stability, and the indi-
\ldllll selectivity of each stage may be considerably re-
duced—result, increased overall xelecllwt) without detri-
ment o quality. aied much easier tuning.

The Marconiphone Model 61 receiver employs  six
valves in all ; three H. I, stages with S.625 screened grid
valves, a detector, an 1.1, am'\ll tier, and a power output
valve. No outside aerial is 1equue(l, as a rotatable frame
aerial mountell on a bracket at the left-hand side of the
cabinet is used to collect encrgv from the cther.

Four Tuned Circuits.

There are four independent tuning controls (frame and
three H.1'. stages), and some dlllu ulty was anticipated
in operating simultaneously so many dials.  The \vntel
has hitherto held the view that (w8 tunine controls is
the muximum numiber permissible, but as a result of his
experience with this set he has had to revise his ideas
on this subject. The use of thumb-control condensers
arranged in pairs is undoubtedly the secret of the easy

tuning of this recciver; during the preliminary stages of
tuning in a station dual CO!]tIO] s used, the pairs of
driums being rotated simultancousiv.  The final and in-

dependent adjustment of each dial is then only a matrer
of seconds.  Fuach dial is calibrated approximately in
wavelengths.

Between the pairs of dials is a push-rod which changes
the wavelength range of all three H.T. stages smlulm—
neously.  Two separate frame acrials are pm\lded for
long and short waves.  These are easily interchanged, &
phig and socket connector being provided for the three
leads (the frame has a centre-tapped winding).

On the right-hand side of the front panel are mounted
the filament switch and volume control. The latter is 2
rheostat controlling the temperature of the three H.F.
valve filaments.

‘The instruction book issued with the recciver gives
some usetul hints on tuning. It recommends that hive ot
six powerful stations distributed over the wavelength scale
shoulit  he carefully tuned-in  and their positions
marked in pencil on the dial. This gives a setiec of
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Broadcast Receivers.—
basic points at which the dials mayv be set before search-
ing with dual control for weaker stations.

The tuning of the local station requires some care if
distortion is to be avoided. According to the instruction
book, the first dial {on the left), which controls the frame
aerial, and, whenever possible, the third and fourth dials,
should always be tuned exactly to resonance with the in-
coming signal. Detuning is then limited to the second
dial, and-the reduction of signal strength should be shared
by this dial and the filament volume control. If, after
making these adjustments, overloading is still experi-
enced, detuning of the third and fourth circuits may be
resorted to, one dial being moved upwards a few degrees
and the other an equal number of degrees in the opposite
direction. In practice this scheme works admirably, and
at 13} miles from. 2.0, where it is dificult to obtain
sufficient reduction of volume by making use of the direc-
tional properties ol the frame aerial, the detuning method
was adopted with complete success.

‘The mention of overpowering volume from 21.0 natur-
ally raises the question of selectivity. In this respect

Wireless
World

MARCI 1k, r928.

heard on nearly every degree of the dial, and on the long
waves Konigswusterhausen and the Russian stations emu-
late 5XX in volume. Some of the Continental relay sta-
tions on the short waves are all but obliterated by mush,
and not more than a dozen stations are worth listening to
from an entertainment point of view ; but a Jozen alterna-
tive programmes are sufficient for most people, and the re-
ceiver can hardly he blamed for the chaotic state of the
ether. There is a slight background hiss due to the high
magnilication of the H.F. valves when the set is in its most
sensitive condition, but on all the worth-while stations
this, and a good deal of extraneous background, can bo
suppressed by means of the filament dimming control.
The filament control must also be used to correct any
tendency to oscillation in the H.F, circuits. This occurs
at certain points on the dials when all four circuits are
in resonance. This regenerative effect is most useful when

trying, as a matter of interest, to pick up a faint trans-
mission, but should not be used for any other purpose,
otherwise bad qualitv will result.

There are one or two points of technical interest in
the design.

The tuned anode coils are wound astatically
on cylindrical formers, a
subsidiary  metal  partition
being placed between the
long- and short-wave coils in
each compartment. The ex-
térnal magnetic fields of the
coils are therefore limited,
and the verv eilicient screen-
ing is easily able to cope
with the residual field. In
the short-wave coils there are
two single - layer sections
wound side by side with a

Interior of the Marconiphone Model 61,
with the metal lining of the lid.

the Model 61 satisfies all normal requirements. It is
not perhaps so sharp as some superheterodyne receivers,
but the designer has chosen to limit himself to moderate
selectivity in order not to impair quality of reproduction
or case of tuning. Even so, at the above-mentioned dis-
tance, 2LLO does not cause trouble for more than 50 kilo-
cycles on either side of its allotted frequency (830 kC.);
Stuttgart (788 kC.) and Petit Parisien (880 kC.) come in
clearly without any background from 2LO, and it is ob-
vious that at other more distant places in the I.ondon area
stations cven closer in wavelength will be successfully
received. Over the remainder of the dial 10 kC. separa-
tion of stations is easy ; thus Witzleben (620 kC.) can be
tuned-in clear of Daventry 5GB (610 kC.) by making use
of the directional properties of the frame aerial. As a
matter of interest an attempt was made to pick up 2L.O
with the frame aerial and leads disconnected. With the
set adjusted to its most sensitive condition the Iondon
transmission would only just be heard, a fact which pays
high tribute to the cffectiveness of the screening.

With three stages of H. T, one expects a high degree
of sensitivity ; on the lower wave-band a station can be

Note the braided metal beading for making contact

short gap and joined in
opposition ; a similar
arrangement is adopted in

the long-wave coils, but in
this case the turns are
pile-wound.

Resistance coupling is used for hoth stages of the L.F.
amplifier following the anode bend detector. Inside the
L.F. amplifier compartment is a small iron-cored choke,
and this we are informed is for the purpose of tone correc-
tion—tone-raising to be precise. The balance of tone
1s excellent, and the reproduction is equal to that of
any local station receiver specially designed for quality.

‘The filament current consumption with a D.E.5A. in
the last stage is 1.2 amp., and the anode current with
150 volts on the last valve is about 25 milliamps. This
1s a heavy load for dry cell H.T. batteries, and only the
““ super-capacity '’ tvpe are practicable; the instruction
hook recommends H.'T. accumulators and, incidentally,
deprecates the use of battery eliminators for this par-
ticular set.

The price is £48 15s., to which must be added £3 13s.
tor rovalties, and accessories would amount to ahout £r5s.
The performance obtainable is, however, certainly worth
the money, and we congratulate the designer on the skil-
ful manner in which he has succeeded in combining so
high a degree of sensitivity and selectivity with high-
quality reproduction and ease of control.
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A WORD TO RETAILERS.

*“Vendors of wireless sets should
regard it as their duty to their customers
to inform themm that licences should be
taken out. They would be more careful
if they were liable to a penalty.”—Siv
Harry Hatt, Chairman ef the City of
Bath Beuch.

0000
AN ENCOURAGING RESPONSE.

Owing to complaints vegarding the pro-
grammes from the Dublin and Cork
broadeasting  stations, the Broadcasting
Advisory Comimitttee of the Free Siate
recently invited suggestions from  the
listening public.  Of the 27,000 licence-
hiolders in the Free State only thirty-eight
vesponded !

[l ')
EXIT A SPARK STATION.

No wireless listener will mourn the
elosing  down, on Saturday, February
18th, of BVN, .the well-known spark
station at Flamborough Head. The

station duties are being taken over by the
new Post Office continuous wave stution
at Mablethorpe. BVN was first estab-
lished in 1916 as an Admiraity DF.
station to give warning of the approach
of enemy Zeppelins.

QUARTZ RESONATORS.

Some Practical Applications of Quartz
Resonators *” is the title of a paper to be
readt by My, G. W. N. Cobbold. M.A.,
aund Mr. A, E. Underdown at a meeting
this evening (Wednesday) of the Wireless
Nection of the Institution of Klectrical
Engineers. The meeting will be held at
6 p.m. at the headquarters of the Insti-
tution, Savoy Place. W.(".2.

000C
DUTCH BROADCASTING BILL.

Broadeasting in  Holland  will shortly
come under stricter Government super-
vision than hitherto.  Last week the
Second Chamber passed u DBroadcasting
Bill and the new law will be puot into
effect by Order in Conucil.  As far as is
possible the lhours of transmission are to
be equally divided among the various
broadeasting interests, which include
several religious bodies of different
denominations.

A propusal for taxing all persons in
possession of wireless apparatus has been
vetoed.
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LOOKING AHEAD
A Television Experimental Society ™
is being formed in Brighton.

ANY OFFERS?

From the *‘Swall Ads.” n the
York Times —

Commercial Broadcasting Station, estih-
lished in New Englund, for sale, fully
equipped ; may consider partner.—XZ2309,
Times Annex.

Locat Broadcasting Station For Lease;
good proposition.—N2277, T'imes Annex,

New

PIRATES WITH PORTABLES.
A Post Office vverseer conducting the
gvmsecutiuu in a wireless heence case at
armouth last week said it was difficult

nowadays to tell whether a man was
careying his lunch or a wireless set.  Un-
less the Wireless Telegraphy Act was
obeved thousands of inspectors would
have to be cmiployed.
A LETTER FROM BANGKOK.
A wireless enthusiast in  Bangkok,

Stam, has written to My, Gerald Mavcuse,
of Station 2NM, Caterham, reporting
reception  of  telephony  on Sunday,
January 22nd, at 6 p.m., G.AM.L. The
writer says @ “It seems vather difficult
for eommunication between youwr country
and mine. During the period of my ex-
perimental career for one year 1 have got
DX (from) nearly all parts of the world
with two-way commuuication, but never
vet England.”’

THE MOVING COIL LOUD-SPEAKER—

A NEW PUBLICATION.

How to build and operate a moving coil
loud-speaker is fully described in a new
booklet now available from the publishers
of The Wireless World. In addition to
many ftull-page drawings giving precise
details of construction, circuit diagramns
to suit various conditions are given. The
booklet has been prepared hy F. H.
Havues and is an expansion of his arviicles
which have appeared in  vecent issues
describing T'he 1Wireless Waorld moving
coil Ioud-speaker. Price 1s. 6d. (post free
1s. 8d.), Hiffe and Sons, Ltd.. Dorset
House, Tudor Street, London, E.C.4.

wvwweamericanradiohistorv.com

Brief Review.

INTERNATIONAL WIRELESS SHOW
IN BELGIUM.,
The International Wireless Exhibition
will open at Lidge on Saturday next,
Mareh 10th, continning until March 25th.

HYDE PARK ORATORY BY
LOUD-SPEAKER.

The Prime Minister's speech to the
Youny Conservatives in the Albert Hall
on Satnrday next will also be heard
through a public address system by the
crowds m Hyde Park at a spot half a
nile from the hall

FOREIGN BUYERS OF BRITISH
WIRELESS GEAR.

Wireless exhibitors at the British In-
dustries Fair have received orders for
portable sets,- components, and loud-
speakers from clients in Egypt, Holland,
Sweden, Demmark, and the TUuited
States.

o)

THE MARCONI- SERVICES

An idea of the vast amount of tervitory
now covered by the ““ Via Marconi”’
Telegraph Nervices is afforded by an
interesting new  booklet issned by the
Marcont Company, which describes the
main telegraph oftice at Radio House,

London, and the wirveless stutions at
Ougar, Brentwood, Carnarvon, Dor-
chester, and Somerton. There ave
numerons illustrations and an excellent

map showing how the tentacles of wire-
less now spread in all divections.
o]

CHEAPER ’'PHONING TO AMERICA,

An mmportant reduction in the mini-
mum charge for a telephone call to the
United States or Canada took place on
Sunday last, when the minimum charge of
£15 for three minutes’ conversation was
reduced to £9. The ¢ Report Charge ”
(which is made in place of the normal
charge when a * particular person” call
catmot be effected) became £1 instend of

From the same date the hours of ser-
vice were extended from 12.30 p.m. to
1 am. (G.M.T.), instead of from 12.30
p-m. to 11 p.m., as previously.

The extension of the service to a num-
her of additional towns in Canada will
shortly take place.
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AUSTRALIA-CANADA BEAM SERVICE
A reguliv heam service 1s shortly to
start  between Ausiralia and  Canada.
During recent tests communication has
been secured for periods of between
eighteen and twenty-two hoeurs daily.
oo
PRIVACY IN WIRELESS TELEPHONY.
A device to secure privacy in wireless
telephione conversstions was demonstrated
i Washington on February 24th by the
Bell Telephone Compuny. According to
a Thimes correspondent, Mr. Grace, the
demonstrator, took a phonograph record
of natwral speech which had been so dis-
torted by transforming  high-frequency

tones iunto Jow frequencies that the
sounds from it were gibberish. A form
of microphone was then used which

Wireless
Wonlll

FLECTRODELESS DISCHARGE
THROUGH GASES,

The Conncil of the Physical Society
announces that the thirteenth Guthrie
Lecture is to be given by Sir Joseph
Thomson, O.M., F.R.S., on * Klectrode-
less Discharge through Gases.” The lec-
ture will be held on Friday, March 9th,
1928, ut the Imperial College of Secience
and Technology, South Kensington, com-
mencing at 5 o'clock. No tickets are
tequired.

LOAN PROSPECTUS BY WIRELESS.

A new record 1 wireless picture trans
mission has been created by the Radio
Corporation of America in collaboration
with  the Hallgarten Company.  The
“ picture 7 consisted of a half-puze news

COMMEMORATING A WIRELESS ENGINEER.

de Groot.

The transmitter of the well-known
station ANH at Bandoeng, Java, which was designed and erected by the tate Pr. C. J.

On the wall behind the transmitter is a memorial tabiet to the designer

who, it will be remembered, died while on his way to attend the International Radio
Conference at Washington,

transferred the sounds to a filter appara
tus which gave understandable speech
through loud-speulkers.
Qocoo
AND GOVERNMENT
SERVICES.

The Federation of British .Industiies,
in a letter to the Chancellor of the Ex-
chequer and the Postmaster-General,
urges that all wireless and cable services
now operated by the Government should
be transferred to commercial hands.

The letter adds that the federuation
views ‘“with censiderable concern the
repeated deficits on the services operated
by the G.P.O."" It is felt that com
mercial operation is more likely to lead
to beneficial results. hoth to the general
taxpayer by relieving him of the present
deficit, and to the wireless and cuble user
by Improving the services,

F.B.1. WIRKELESS

paper annocuncement of a Buenos Aires
41,000,000 dollars loan for publication in
European newsapers. It was sent from
the Central Traffic offices of the Radio
Corporation direct to London, whence
photographic copies were taken by wait-
ing aeroplanes to Paris. A few hours
later the advertisement was published in
the IFrench papers simultaneously with
its appearance m New York.

AT WESTMINSTER.,

PARLIAMENTARY
SPONDENT.

WIRELESS

FroMm  OQur Corne-
Television.

In the House of Commons last week
Mr. DMualone asked the Postmaster-
General whether he was taking auyv steps
to keep 1n touch with recent develop-
ments in television, and whether he had
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considered the application of existing
radio legislalion to this invention,

Sir Williain Mitchell-Thomson  said
that the answer to both parts ol the (ues-
tion was in the affirmative. His technical

adviser considered that television was
still only 1w the experimental stage.
Nationality of Wireless Operators.

Mr. Briant  asked the Postmaster-

General under what regulation, if any,
a natuwral-born  British subject was not
eligible for the Post Office certificate of
proficiency in radio telegraphy; and why
the fact of being a son of an allied alien
debarred him from the occupation of
wireless operator on British ships.

Sir Wil Mitchel-Thomson replied
that the Iuternational Radiotelegraph
Regulations preseribed that a person em-
ploved as a wireless operator on a ship
must. hold a certificate issued by the
Government to which the ship was sub-
ject. It had been the general rule in this
country since 1919 that such a certificate
shonld be issued only to a natural-born
British subject whose father was aiso a
natural-born British subject.  This rule
was made after consultation with ail the
Government Departments concerned, and
was considered necessary in view of the
special character and the duties of an
operator in charge of a ship’s wireless
installation.

The Latest from America.
The Warld at Your Command is the
title of the latest vadio catalogue issued

by the IRothermel Corporation, Ltd.,
24-26, Maddox Street, Regenl Street, Lon
don, W.1. This 62-page bouklet embraces

many of the leading American lines in
components. The catalogue will be sent
to any applicant on receipt ot 9d. to cover
postage and packing.

You're There with « Dandhox is the
expressive title of another hooklet, issued
by the same firm, desctibing the Bi#d-
hbox 6-vulve Receiver, which is “ as small
as a row of a dozen Looks and as unob-
trusive as a well-trained servant.’

A New Valve Test.

An express train recently ussisted in
demonstrating the strength of the fila-
ments of Ediswan P.V.2 valves. A cuse
of 50 valves fell off the platform of
Pouders End station, and the express,
coming along at the critical moment,
wrecked the box and scattered the vilves
over  the  permanent  way.  \When
collected 41 valves were found to be in
perfect condition, four were completely
smashed, two had broken filaments. 2 had
filaments intact, but distorted, and one
was nissing.

The Brown Budget.

The February issue of the house organ
of 3 G. Brown, Ltd., North Acton, con-
tains a vivid little essay ‘“ The Voice of
England,” in which the writer touches
upon the romance of broadcusting over
Europe from Daventry.
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A Review of

*“ BERCLIF °? COILS FOR THE
“STANDARD FOUR.”

Messrs. Siminonds Bros., of Shireland
Road, Smethwick, Stafls, who have
acquired a reputation for the production
ot Everyman Four' coils have now
eutered the market with a set of coils
for the ‘‘Stundard Four ' which ure
havacterised by the same clean work-
manship and finish.

To factlitate commercial production
the makers have deviated slightly trom
the original specification, but in such a
way that any alteration of the electrical

constants of the coils is negligible. In-
stead of tevminating the primary and
nentralising  windings on  the spacing

strips o short gap is left in the secondary
winding of the short-wave H.F. trans-
former in ovder that terminal pegs may

be fixed in the Paxolin former. This
avoids the projecting screws on the

spueing strips and facilitates neat wiring
of the unit.

The long-wave {ransformer has
secondary consisting of 252 twms in 12
slots and turned and grooved ebonite
spacers are used to support the primary
and neutralising windings, thus ensuring
perfect wniformity.

Bases for aerial and H.F. transformers
are also supplied, and are coustructed of

the Latest Products of the

hest quality ebonite. The sockets for the
short-wave H.I'. transformer are mouunted
ot a base 1ing which gives the maxinium
msulation for the minimum volwme of
dielectrie.

The price of the complete set of fow
coils and two bases is £3 17s. 9d.

' See The Wireless World, November
30th, 1927.

0000

THE ** LORIOMETER.”
Constructed in the same form us the
*“ Loriostat ”°  baseboard rheostat, this
putentiometer has a resistance of just

The ** Loriometer,” a 1,000-ohm poteutio-
meter for baseboard mounting.

over 1,000 ohms and is just the thing for
fixme the grid bias ol an anode bend

Complete set of ** Berelit * coils and bases for the ‘* Standard Four '’ receiver.
A 29
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detector. It ean be screwed to the base-
board mside the set, and, once adjusted,
requires no [urther attention.

The vesistunce is wound as a single
layer of enamelled wire on an ebonite
tube gin. in diameter, and space is aliowed
at one end for the slider in order to ob-
tain an *‘off ”’  position. The slider
works on a square rod and is smooth in
action, giving a sure and  continuous
coutact.

The price of this component is 2s. 6d.,
and it may be oblained {rom Messrs. A.
W. Stapleton, 19a, Lorrimore Buildings,
Lorrimore Street, London, S.E.17.

00

BURNDEPT SCREENED GRID VALVE
HOLDER.

This eomponent is well up to Burudept
standard in quality and finish, aud has
been produced to meet the demand for
i adjnstable holder for the screened-orid
tvpe of valve. ‘There are two supports,

lurndept adjustable holder for screencd
grid valves.

ne for each end of the valve, and the
coutacts are so wrranged that it is inipos-
sible to reverse the valve connections.

Tt is intended that each section should
he mounted on a wooden pillar of section
2in. x lia., one on each side of the metal
partition in the set. The parts are snp-
plied monnted on a basebourd which may
he used as a {emplate in fixing the posi-
tions of the holes for the holding-down
screws.  These screws pass through slots
m the mouldings, which allow a movement
of 2in. to compensate for ditference in
the lengths of valves.

The price of this component, which,
meidentally. 1s nsed in the Burndept
¢ Sereened Four,” is ds.
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FERRANTI METERS.

The introduction of these meters at the
Show proved that the preduction of small
precision instruments was not necessarily
the monopoly of foreign firms and that
British workmanship and materials were
quite equal to the task of supplying the
demand for this class of instrument.

rerranti flush-type milliammmeter for panel
mounting.

Since the Show we have had plenty of
opportinity of observing the performance
of Ferranti meters, and quite recently
tests have been made on one of the milli-
ammeters (0-15 range) with a view to
ascertaiming the degree of accuvacy. TFor
over half the scale the readings coincided
with those of a sub-standiord millanmeter
{accuracy } pev cent.), and at no point
was the reading more than 1L per cent.
different from the sub-standard.

The replaceable safety fuse incorporated
in the case is @ most useful refinement
for which we have been waiting for sume
time.  Accidents will happen, and it is
a relief to know that, mstead of having
to send the instrument back to the makers
with the consequert delay and compm
atively heavy repair clmmes, a new  fuse
can he fitted and work continued in ten
munutes. The point is, can a fuse he pr
duced that is suf‘huonth certain in action

Wireless
World

to be a reul protection to an instrument
taking so small a cwrent?  To satisiy
ourselves on this point an overload cur-
rent of about 100 per cent. was applied
and the necdle carefully watched; the
fuse had goune before the pointer had
traversed more than one-third of the
scale, so that the pivots were not called
upon {o withstand the shock of a full
scale deflection.

The aluminium girder type pointer and
frosted silver scale give the instrument
a distinetive appeavance, and the moulded
ebonite case considerably reduces the

wetght.
oCoo0

MARCONIPHONE D.C.3 ELIMINATOR

This eliminator is designed for use with
receivers emplobmg not move than two
valves, and is available in two types,

and B.936 for

B.935, for 120 to 125-volt.
200 to 250-volt mains.

Marconiphone D.C.3 eliminator for two-

valve sets,

We have had an opportunity of testing
the model for 200-250-volt mains, and find
it perfectly silent in operation, and in
every way satisfactory for the purpose for
which it is designed. There are two

150

Rl

100

{"MARCONIPHONE D.C.3"| !
MODEL B. 936

TERMINAL VOLTS

. mER MAINS VOLTAGE 2'10 i H[F; L
50 +. u JLL EREEEEE
%"'4 == ‘”“H_
TTJj#rJH %L [ Jb{l_{
— 5% 5 7 R T R TR T

CURRENT (mA)

Voltage output from the Marconiphone D.C.3 under various load conditions.
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H.T. tappings, one giving about 2 milli-
amps. at 60 volts for a detector valve, and
the other 10 milliumps, at 120 volts for a
medium power output valve, so that the
unit is well suited to the demands of the
average two-valve loud-speaker set. The
variation of output terminal voltage with
load 1s shown graphically.

A detailed and lucid 1nstruction card
sent out with each unit deals with every
possible circumstance which is likely to
arise when installing the unit.

The price of this model is 35s.

(oo o s

LANGHAM RADIO SPEAKER.

The cone diaphragm of this lond-
spealer is housed in an extremely artistic
and well-finished &binet, from which
the sound escipes through a fret covered
with gauze. The figure of Pan adorns
the front and enhances the atmosphere
of enchantment while listening 1o music—
one can always look the other way while

football results are heing read!
The quality of reproduction is in

keeping with the artistic external appear-
ance and speech and music are equally

wood. Results are just as pleasing when
listened to from u distance, a test which
often reveals resonances which are not

heard when listening in the same rooni.
The movement is adjustable from the

front with a screwdriver, but frequent

adjustments should not be required.

An artistic cabinet loud-speaker, the
Langham ** Spirit of Pan.”

The price of the instrument is £5 5s.
in oak or £5 10s. in mahogany or walnut,
and the makers, Messrs. Langham Radio,
59, New Oxford Street, London, W.C.1,
give a two years' guarantee and ualso
arrange sales on deferred terms.

000OC

LOUD-SPEAKER DESIGN FOR
FRETWORKERS.

The design of a cone loud-speaker
cabinet offers many opportunities to the
fretwork enthusiast. In a recent issue
(January 28th) of /lobbics, the weekly
journal for fretworkers, an interesting de
sign is published, together with details
for fitting a cone speaker with a Lissenola

unit.  The design of the cabinet s
acousticaily sound, and can be recom
meuded to anvone who wishes to make

his cone luud-speaker a handsome article
ol furniture
A 30
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HIGH-NOTE LOSS IN RESISTANCE
AMPLIFIERS.

Part 11.-—The Measurement of Working Impedances and Capacities.
By A. L. M. SOWERBY, M Sc.

(Continued from page 216 of previous issue) .

T the conclusion of Part I of the present article,

we were in possession of a formula and a curve

from which the percentage loss of amplification of

a high note, of frequency 5,000 cycles, can be calculated

for any interstage coupling of which various constants
are known.

The data required for the calculation of the loss due
to the coupling between the valves shown in Fig. 5 arc
the value of the anode resistance R, and the impedance
R, of the valve V,, both expressed in megohms, and the
total value in micromicro-
farads of the various stray

In practical use in an amplifier the valve (V, in I'ig. 5)
will be working with a resistance connected in its plate
circuit, so that the high-tension voltage applied to the
valve itself will be considerably lower than that of the
H.T. battery, owing to the voltage drop in the resistance
R.  Th&working value of the valve-impedance will there-
fore be that which corresponds to the voltage that is
actually applied hetween plate and filament of the valve
which will depend not only on the voltage of the H.T.
battery, but also upon the value of the resistance R. Ti
is this elusive working value
of R, that we must find and

capacities, which are lumped

employ in our calculations o!

together and represented Ly
the condenser C.

Of these the first requires
no comment, tor the value of
an anode resistance as given
by the makers can be relied
upon within the limits of

high-note loss.

The manner in which the
impedance of a valve varie:
with the value of the anode
voltage applied can be mos!
readdily and quickly seen by
| examination of a character-

accuracy that our somewhat
approxinmate calculations re-
quire, and this value does
not vary with the manner in

istic curve of a typical high-
impedance valve. Tor this
particular purpose the charac-
teristic  usually shown, in

which the resistance is used.
The remaining two figures
are very much less easy to

which plate current is plotte
against grid voltage, is not
the most convenient, since it

find. for they depend on a
large number of differeat fac-
tors. It will therefore be
necessary to make some demands upon the reader’s atten-
tion while the causes and magnitudes of these variations
are discussed.  We will tackle first the varying impedance
of. the valve. and try to reduce its vagaries, as far as may
be, to delinite figures.

The Working Impedance of a Valve.

It is a well-known fact that the impedance of a valve
varies very considerably with the anode voltage applied
to it, growing less, up to a point at least, as this voltage
is increased. This effect cxists with valves of all types,
but is most strongly marked when wg are dealing with
valves ot high impedance, such as are generally employed
for resistance coupling. If we take a valve of this type
and measure its impedance in the normal way with no
resistance in its plate circuit, and while using a high-
tension voltage not far short of the maximum for which
the valve is rated, we shall obtain a value which is, within
the limits of the variations of individual valves, the same
as that given by the makers in their catalogue. Tf we
now reduce the high-tension voltage to a third or a quar-
ter of this maximum value, and repeat the measurement
of impedance, we shall obtain another, and a much
higher, figure,

A 35

Fig. 5.—A resistance-coupled stage in which not only the in-
cidental capacities but also the magnitude of Ra and R have a
profound effect on the suppression of high notes.

does not show the impedance
of the valve directly. In
place of it there is drawn, in
Iig. 6, the curve giving the anode current for various
values ol anode voltage, the grid of the valve being main-
tained throughout at the same potential.  The curve
shown was taken experimentallv from a B.T.H. BS vadve,
which is a typical member of the high-impedance class.
The mmpedance of a valve, or, as it is more correctly
termed, the ‘“ anode A.C. resistance,”’ may be measured,
like any other resistance, by an application of Ohin’s
Law, which is just as true for alternating current as for
direct, provided that there is no inductance or capacity in
the circuit. If we wish to find the impedance of the valve
whose characteristic is shown in Fig. 6, we must first
dlecide the plate voltage at which the impedance to alter-
nating current is required.  If this is 1oo volts, the steady
plate current given by the curve is 171 microampercs. as
shown at o.  Assuming, for the sake of a concrete case,
that the alternating voltage applied to the valve has a
peak value of 5 volts, then, when superposed upon the
steady 100 volts of the H.T. battery, it will cause the
resultant anode voltage to oscillate between g5 and 103
volts. the amount of variation in the upward direction
—5 volts—being expressed graphically by the line OA.
The plate current of the valve will vary in sympathy with
this chiange of plate voltage, the limit of variation in the
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High-note Loss in Resistance Amplifiers.—
upward direction being shown by the point B, correspond-
ing to a plate current of 1gg microamperes. Thus an
alternating voltage of peak value 5 volts (OA) will drive
an alternating current of peak value 28 microamperes
(AB) through the valve; its resistance to alternating cur-

0OA 5

rents, or impedance, 1s therefore — =
’ RECORRS AB 28

megohms, or

178,000 ohms.
It will be seen at once that the impedance, being equal

to the {raction is determined cntirely by the slope

OA
AB’
of the characteristic curve, and that a steep curve, since
it makes OA small and AB large, is associatesl with a
lower impedance. Conversely, a less steep curve implies
4 higher impedance, so that at low plate voltages the
inipedance of the valve whose characteristic is shown rises
very rapidly, as is indicated by comparative flatness of
the lower portion of the curve,

To obtain an accurate value of the working impedance
of the vaive in any practical case it is necessary to deter-
mine the plate voltage that is actually applied to th
valve after allowing for the voltage drop in the resistance.
and then to find, from a curve similar to that of Tig. o,
the impedance that corresponds to this plate voltage.
Apart from the fact that such a process wovld be very
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Fig. 6.—Anode current plotted against anode voltage for a B.T.H.

AB gives the A.C. resistance of the valve for the actual

11, T. voits applied between plate and filament.

B8 valve.

tedious, it calls for the use of a sensitive microammeter,
which is an instrument few amateurs possess. The writer
has therefore made a number of measurements from which
an approximate cstimate of the working impedance can
he obtained rapidly for any case that is likely to arise.

MARCII 7th, 1928.

Mecasurements were made of the working impedances
of five typical valves with amplification factors ranging
from 16 to 4|, using a number of different anode resist-
ances in turn, and keeping throughout to a battery voltage
of 120 volts. Owing to varicus practical difficulties that
reed not be detailed here, the ligures obtained are not as
reliable as one would like, but the results, such as they
are, are presented as swmoothed curves in Fig. 5. The
horizontal scale in that figure represénts the rated imped-
ance of the valve, measured without anode resistance at a
plate voltage of 120, and is the value given on the box
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Fig. 7.—Curves showing relation between nominal valve impe-
dance as given by makers and actual working impedance using
various values of anode resistances.

or in the maker’s catalogue. ‘The vertical scale shows
the working impedance when the valve is given the correct
grid-Lias tor amplification and is supplied from a 120-
volt anode battery. Fach curve refers to one value of
plate resistance, which is marked against it in megohms.

To take a concrete example, let us suppose that we are
using a valve of nominal impedance 100,000 ohms with
a resistance of 250,000 ohms in its plate circuit. Fol-
lowing up the curve marked “ R=.25 M Q ”’ (for 250,000
ohms 15 .25 megohm) we find that the working impedance
carresponding to a rated impedance of 100,000 ohms is
18 megohm. ‘This figure, then, must be used for R, m
the formula at which we arrived in the first part of this
article, and from which the high-note loss is found.

Tt must be emphasised that a tigure obtained from the
curves of Tig. 7 is at best a poor substitute for one de-
rived from a detailed examination, made under actual
working conditions, of the valve to he used.  On the
other hand, it is obviously impossible for the writer to
give full detailed curves for all possible working condi-
tiows of even the few valves he has examined, and it is
hoped that the data provided, which give at least a rough
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High-note Loss in Resistance Amplifiers.—
approximation to the truth, will be acceptable to those
interested in this subject.

The Working Value of the Stray Capacity.

Having obtained curves from which the working imped-
ance of the valve in whose plate circuit the resistance is
connected can be deduced, at all events approximately, let
us turn our attention to the remaining working value that
we have to estimate for our calculations. This is the value
of the stray capacity C.

It will be remembered from Part I that C is a con-
venient fictional condenser introduced for the purposes of
calculation, and that it is really made up of several
separate capacities.  We must now go a little more dceply
into these, and- try to estimate numerically the amount
that each of them contributes towards the total.

The individual capacities from which C was built up
in Part 1. and into which we must again resolve it for a
few moments, are shown dotted in Fig. s.

First and foremost, C includes the sum of C, and C,,
which are respectively the plate-filament capacity of V,
and the stray capacity of the anode resistance, and of the
holder and wiring associated with it. Provided that
there is no switching connected to the plate of the valve,
the total of these two capacities will probably amount to
about 12 micromicrofarads. 1t is pleasant to note that
the writer’s measurements indicate that this value, which
includes valve-holder and carefully-planned wiring. does
not vary to any serious extent when the valve or the re-
sistance is changed, so that we may cmploy the figure
mentioned for anyv-case that may arise without introducing
appreciable error.

I'he capacity C,, which is that between the grid and
filament of the second valve V,, including valve-holder
and grid leak, gives another comparatively constant ligure,
which may also be taken as about 12 micromicrofarads.
This capacity is that measured when the valve V, is not
lighted.

Magnification Factor and Valve Capacity.

So far, then, we have arrived at a constant value of
about z5 micromicrofarads for C, this being the sum of
all the capacities yet considered.

C,, however, the grid-plate capacity of V,, lands us
immecliately in difficultics. It has already been stated
that it is in order to regard this capacity, for the purpose
of the calculation of high-note loss, as being equivalent
to a much larger condenser connected in parallel with C},
and it was this larger equivalent condenser that we incor-
porated into our total value C.

The magnitude of this contributor to the total capacity

C—

Wireness
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is very ruch larger than that of the others we have con-
sidered ; moreover, it is variable. Its exact magnitude is
(A + 1) times that of C,, where A is the voltage amplifi-
cation produced by V,, so that it will depend to some
extent upon the resistance or other components connected
in the plate circuit of this valve, and upon the high-
tension voltage and grid bias applied. But since in any
normal receiver the amplification produced will be from
two-thirds to three-quarters of the amplification factor of
V,, we can make a reasonably accurate approximation by
taking into consideration no variable quantity other than
this.  That is to say, 1f we multiply C, by three-quarters
of the amplification factor of V, the result will not be
far removed from the true value of the capacity which
we must add. on account of C,, to the total stray capacity
of the circuit.

High Magnification Valves and Distortion.

It only remains now to give a figure for C,. Measure-
ments on several valves of the types generally used for
resistance amplification, but of widely diffcrent amplifi-
cation factors, gave results that were surprisingly close to
one another, considering the very different structure of the
valves. The average capacity, including holder and
wiring, was a little less than 1o micromicrofarads. Three-
quarters of this is 7 micromicrofarads, so that if we
multiply the amplification factor of the valve by 7 we
have, in micromicrofarads, the contribution of C, to the
total stray capacity.

Adding up the various values that we have discussed,
we arrive at a very simple formula for evaluating C for

our high-note loss calculations; it is C = 74 + 23,
where y is the amplification factor of the second valve,
V, of Fig. s.

It will at o.ce be noticed that when the modern tvpe
of R.C. valve is emploved, the total value of C is going
to be dangerously high.  If a valve of amplification
factor 4o, for example, follows the coupling resistance,
C will amount to 305 micromicrofarads, or, in perhaps
more famihar units. .0oo3 microfarad. In other words,
the stray capacity in such a case is as great as the vari-
able condenser normally employed for tuning purposes in
a high-frequency amplifier. The full retention of high
notes in an amplifier in which capacities of this magnitude
exist is virtually impossible

But the present part of this article has alreadv covered
the ground allotted to it, and after this necessary digres-
sion on the subject of working values of valve impedance
and stray capacity, we will return, in the concluding
instalment, to the discussion of the magnitude of the high-
note loss to be expected in amplifiers of various types.

(70 be concluded.)

SPECIAL GRAMOPHONE-RADIO NUMBER.

I HE electrical reproduction of gramophone records is attracting so much attention that a special issu2 is to be

devoted to the allied interests of gramophone and wireless loud=speaker operation.
the nature of the groove on the record, to the methods adopted in ensuring the

from the process of recording,

best possible musical quality is full of experimental interest to the wireless enthusiast.

Gramophone technique

Articles relating to the

i gramophone, the electrical pick=up and its amplifier are appearing in these pages as coming within the scope
: of the science of radio.

WWW-americanradiohistorv.com
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The following abstracts are prepared, with the peruiission of the Controller of H.M. Stationery Ofice, from
Specifications obtaunable al the Patenl Office, 25, Southampton Bnildings, London, W C.2, price Is. each.

Microphones.
(No. 278,443.)
Application date: July 8th, 1926.

A carbon microphone is so arranged
that the changes of current set up by the
impact of sound waves are in substantially
the samme direction as the applied air
pressure instead of being at right-angles
to it as sual. As shown in (a) a number
of carbon-rod electrodes C are set in a
massive non-resonant body B of wood.
The rods lie flush with the insulated sur-
face of the wood, and are covered with
a layer L of carbon powder and a thin
diaphragm D. The rods C are connected
alternately to the positive and negative
terminals T+, 1T~ of the microphone.

1f the dotted:line arrows in (b) repre-
sent the impinging sound wave, the
thicker dotted lines will indicate the re-
sultant distribution of current flow. It
will be seen that the latter is substantially
in the same direction as the sound wave,
and not at right-angles to it, as in the
normal arrangement where the microphone

A

Carbon microphone with unorthodox
arrangement of electrodes. (No. 278,443.)

electrodes are mounted transversely to the
received sound wave. Patent issued to
. J. Round.

0000

Stabilised H.F. Amplifiers.
(No. 278,812.)

Application date . July 17th, 1926.

With the usual type of neutvalising con.
nection between the plate and grid cir-
cuits of an amplifying valve, there is a
tendency to the production of powerful
parasitic oscillations of a frequency much
higher than that of the signal. 'I'lese
disturbances are probably due to the in

herent resonance of each hali of the
tapped inductance. The upper half L of
the plate coil is connected to the grid
circuit through the neutralising con-
denser NC, whilst the lower half L1 is
joined directly to the anode of the valve.
The mid tapping K 1is, of course, con-
nected to the H.T. battery which is a
point of stable high-frequency potential.
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Method of minimfsing parasitic oscilla-
tions in tapped colls. (No. 278,812.)

When a parasitic oscillatign is built up
in one half of the coil, the tuning con-
denser C for the whole circuit forms a
tight capacity coupling with the other
haif of the coil. As a result of this
coupling the phases of the parasitic oscl
lations at the emter ends of .the anode
inductance are the same. In other words,
the parasitic currents al any given mo-
ment are both flowing away from or
towards the mid-point tapping K. On
the other hand, the main current due to
the signal frequency flows through the
anode inductance continuously from end
to end.

The present invention takes advantage
of the phase difference existing between
the desired and parasitic frequencies to
provide means for damping out the latter.
"This object is achieved by tightly coupling
an additional closed-civeuit coil L. to the
wain  inductance, the divection of the

wWWWwW.americanradiohistorv.com -

windings heing such that voltages induced
in the additional winding by the signal
frequencies ave balanced out, whiist those
due to the parasitic frequencies are added
together. ‘I'he resultant current in the
closed circuit due to the parasitic dis-
turbances is then dissipated, either in a
special series resistance R, or by
forming the coil L. of resistance wire.
The coil L, may be arranged to have con-
siderable capacity to the coils L, L,, and
if formed of resistance wire may then be
left open-circuited.

Patent issued to N. P. Hinton, H. G.
Bell and the Metropolitan-Vickers Co.

Screening Inductances.
(No. 278,208.)

Application date: November 25th, 1926.

A metallic screen § enclosing a high-
frequency coil L is so arranged that
small variations can be made in the in-
ductance value of the coil. 'Fhis is par-
ticularly nseful where a number of high-
frequency circuits are designed to be
tuned siinultaneously by means of ganged

Varying theinductance of a metal-screened
coil. (No. 278,208.)

or geared condensers. In the arrange-
ment shown in the figure, this elasticity
is obtained by means of a small metal
plate P mounted on a screwed spindle so
that it can be moved to or from the coil
by a knob K. Instead of using a moving
plate such as P the screen S may be made
in two or wmore portions, which may be
screw-threaded together or ofherwise
arrangell to telescope. Patent issued to
Lt.-Col. K. E. Edgeworth.
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NQWS from A“ Quarters: By Our Special Correspondent.

Sir John Reith and a Rumour.—Success of ‘“ Charlot’s Hours.””—Popular Hotel Music.—
Sunday Broadcasting.—‘ Speed’”’: A New Experiment.—Listeners’ Strikes.

Sir John Reith.

Although the rumour concerning the
resignation of Sir John Reith is denied
at B.B.C. headquarters, it would not
surprise many who know the ““ D-(1.” to
Tearn that he was seeking new outlets for
his creative energy. Sir John is essen-
tially an organiser; he excels at the busi-
ness of putting things *“ on their feet.”’

The one drawback to encrgy of this sort
is that the organiser not infrequently
pays the price for his own efficiency.
The machine he has so ably set in
motion begins to take care of itself, and
becomes comparatively uninteresting.

So we need not he surprised if the
rumours persist.

[eNeNeNe}

{r. Charlot’s Success.

André Charlot seems to have struck
the right note with his own peculiav
vintage of variety programme. Certainly
there has been nothing in earlier pro-
granmes quite like * Charlot’s Hours,”
and their success is proved hy the volume
of correspondence from listeners. The
average number of letters addressed to
André Charlot after each performance is
3,000.

0200

Competitions for Listeners.

In the uew sevies of twelve, the first
programme of which will be given to-
morrow  (Thursday), Mr. Charlot s
developing the principle of getting the
listener to help. He extends an invitation
to all listeners to send in jokes, sketches,
ideas—anything, in fact, from which it is
possible to extract entertaimment value.
Conipetitions  will be arranged, and
more limericks ave promised.

The ‘“ stars " for the coming series in-
clude Ethel Baivd, Eex Evans, and Ralph
Coram, son of the well-known ventrilo-
quist.

Sir Oliver Lodge.

- The second talk by Sir Oliver Lodwre
in the experiment of half-hourly broad-
casts now being.tried on 5GB will be
given on March 22nd. Sir Oliver Lodge
will again deal with “ Scientists I have
known,”’
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FUTURE FEATURES. '

‘London and Daventry (3XX).
Marenr 11ra.—Military Band Con-

cert, Belgian National Pro-
gramme.
Maren  12ru.—Programme  S.B.

from Cologne.

Marcn Zri.—“The Tand of
leart’s Desire,”” by W. I,
Yeats.

Maren 14t Joseph  and  his

Brethren.”” an three
acts by Mehul.
Maren 15vH.—* College Dayvs
programme of students’ songs.
Marcn 1671.—National Symphony
Coucert,  relayed from the
People’s Palace, Mile End.
Marcesd 17rH.—Running  Commen-
tary on the Rugby Inter-
natioval, England v, Scotland.
Daventry Experimenta! (5GR),
March 1lti.—Albert Sandler and
the Grand Hotel, Easthourne.
MarcH 1211 —*“ Joseph and  his
Brethren,” an opera in three
acts by Mehul.
Marcn 13tH.—Programme
Culogue.
Marci 14tH.—Two Comic Operas
from Birmingham.
Marcu 15rn.—Hallé Concert from

opera in

from

the Free Trade Hall, Mau
chester.
MarcH 16TH. — Vandeville.
Marca 1711n.—Chamber Music.
Cardift.
Marcn 14ti.—Welsh Programme.
Manchester.

Marcr 13t#.— Down to the Sea
in Ships,” some glimpses of
lite on board an ocean-going
merchantman.

Glasgow,
Marca 17tn.—A Concert by the

Caledonian  Strathspey  and
Reel Society.
Aberdeen
Marcen  12ru. - Scottish  Pro-
ramime.
Belfast.

Maren 17t —** Saint Patrick,” a
narrative play of the life of
Ireland’s  Saint v F. K

H
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Why Hotel Music is Popular,

I am not surprised at the growing
popularity of hotel music {or hroadcast-
ing purposes.  The repertoire of these
orchestias is the 1esult of long experience
in appealing to a public who desire music
as a happy background to conversation.
The music requires no mental concentra-
tion, but it is good, tuneful stuft,
admirably suited to the loud-speaker.

Q000

An Iinaginative Scot.

One of the best hotel combinations is
the Carlton Iotel Octet, which cun be
heard on most Saturdays hetween 1 und
2 p.m. The incidental noises of the
restaurant are rather pronounced, but
many people do not object to that.

I heard the other day of an Aberdeen
man whose imagination is developed to
such an extent that mervely listening to
an hotel orchestra saves him the cost of a
lanch.

0000

Albert Sandler in London.

Albert Sandler’s forthcoming departure
from the Grand Hotel, Easthourne, must
not be regarded as an indication that he
will no longer be heard by wireless. In
his new sphere as leader of the orchestra
at the Park Lane Hotel he will probably
broadcast at no distant date.

Sandler’s successor at Fastbourne is
Thomas Jones, director of Pattison’s
Orchestra, and well known to Birming-
ham and 5GR listenervs as the leader of
the Birmingham Piano Quartette.

o000

Music from Mayfair.

Another hotel orchestra  which may
shortly be heard for the first time 1s
Ambrose’s Band at the Mayfair Hotel,
Berkeley Street.

cooo

A Sullivan Night at 2LO.

A Sullivan concert will he bLroadcast
from 2LO on March 2Ist, with Caroline
ITatchard  (soprano), Charles lLeggett
cornet), and the Wireless Chorus under
Mr. Stanford Robinson, supported by the
Wireless Orchestra conducted by “John
Ansell.  Miss Hatchard will sing "¢ Tha
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Night is  Calm _ and  Cloudless,”
“ Orphens with his Laote,” and * Where

the Ree Sucks.’”” Mr. Leggett and
orchestra will play ¢ The Lost Chord.”
The orchestral selections are from
“ Patience,” *““The Mikado,” and

“ Yeomen of the Guard.”

0000

Sunday Broadcasting Problems.

There ave at least three points of view
concerning the proposal ol earlier broad-
casting ou Sunday evenings.  All three
will certainly be well ventilated in the
course of the next week or two, for the
question is to be taken up by the
Religious Advisory Committee.

First there is the view of the man who,
while appreciating religious services by
wireless, feels thut they should uot en-
croach on periods when the churches are
open.  Secondly, theve is the view that
religions broadeasting can never he wasted
it oany time, and that many invalids
would appreciate a broadcust service
when their more fortunate brethren ave
in chureh.  Thirdly, we huve the man
whose desire for religious broadeasting is
not predominant, and who feels that the
period from 6.30 to 8 p.n. can quite
reasonably be dedicated to the reception
of foreign stations without interruption
trom the B.B.C,

The consideration of tliese opinions
falls to the Advisory Committee. but there
is an equally important problem which
the B.B.C. .itself may have to face.

0000

Are Sunday Afternoon Programmes in
Demand ?

The feeling seemis to be growing af
Savoy Hill that the Sunday afternoon
programmes have a smaller uaudience
than formerly.  Whether this is true or
not deserves a little investigation. At
all events, I have heard the possibility
discussed of cutting out the 3.30 tlo
5 p.m. period and giving a continuous
programme from 5 o'clock onwaids, with
i chureh service from 6.30 to 8 oclock.

This would permit of a longer evening
concert, commencing at 8 p.m. and con-
tinuing until 10.20 or 11.

Would listeners accept the idea? 1
liave grave doubts.

0000

The Boat Race.

Mr. G. O. Nickalls, the old Oxford
Blue, will again tuke charge of the
microphone in company with Mr, J. C.
Nquire at this year’s University Boat
Race ou March 31st. A fortnight earlier,
Ratnrday, March 17th, Mr. Nickalls will
give a talk from 2LO on the prospects
of*the two crews.

000OC

Another Play Experiment.

Two recent broadcast plays—Valerie
Harwood's ¢ Shadows and  Cecil
T.ewis’s * Pursuit ’—were loth daring

departures in technique from the ordinary
type of play as adapted for broadeast
ing. Now we are to have another experi
ment.

© Speed,’’ as the new play is culled, is
te he broadcast on April 2nd. Once

Wireless
Waorld

again the ordinary stage stundards are
defied and, if my information is correct,
they are defied very thoroughly. No
fewer thao five studios will be necessary
for its performance. The dramatis
persone include gods as well as mortals,
the theme playing upon the perpetual
struggle between men and the invisible
powers. In the end the invisible powers
are victorions. Every mortal meets with
a violent death!

By the way, I hear that the auther’s
pseudonym, ‘“ Charles Croker,”” hides the
identity of a well-known playwright with
several West End productions to his
credit. "

0000

Successor to Sidney Firman.

Sidney Firman and his Radio Dance
Band will shortly disappear trom the pro-
grammes. His present contract with the
B.B.C. expires 1n a few weeks’ time, and
he is taking advantage of this to lannch
out with a revue compuany to tour the
provinces, with the support of Col. Hurry
Day, M.P

The successor to Sidney Firman will be

Jack Pavue, the conductor of the
Cecilians, the Hotel Cecil dance hand.
T understand that a new Radio Dance

Band is already being formed.

0000

H.R.H. and the Premier.

The speechies of the Prince of Wales
and the Prime Minister at the second
anual banguet of the Company of Master
AMariners will be relaved trom the Man
sion Honse, London, to 2LO and 5XX
on March 21st.

(el ole]

Another Play by Cecil Lewis.

““The Night Fighters,” a play by
Cecil Lewis, after the style of  Pur-
suit,” whieh was vecently broadeast, will
be given from 5GB on Muarch 24th.

o

Why Not ““ Down Phones ** ?

Is it true that we Britishers ave heing
outdone by other nations in the matter of
Jdignity and sense of fitness?

Take our reactions to broadcasting. If
our artistic souls vevolt against the inclu-
ston of any puarticnlar item in the pro-

grammes, what do we do? We grow
angry.  We debase ouvselves. Sometimes
we even write to the B.B.C.  Oh, my

friends, how much better it would be if
we took a leaf out of the book of *“ The
American Leagne for the Enforcemnent of
the Radio Act.”

The trump card of the A LF. TEO -
T.R.A. is the “ listener’s strike.”  Ac-
cording to a recent letter of sympathy
which the Leagne sent from Youngstown
to H.M. the King, the League is playing
1ts trump cavd at the present moment.
I'he grievance this time is not poor pro-
grammes, but the congestion of the ether.
Whatever the malady, the remedy i1x a
striking one.

A Point in Favour.

Although at first glance such a strike
seems absurd, the fact that it takes place
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in America furnishes some justification.
Over there each broadeasting concern has
a very definite interest in the number of
its listeners, its advertising value being
in direct ratio to the size of its audience.
The thought that people are deliberately
refraining from listening must be very
annoying.
ccoo

The Listener Pays.

It is rather refreshing to find My M.
H. Aylesworth, president of the American
Nativnal Broadeasting Compitny, actually
reminding American listeners that they do
not get their broadeasting without paying
for it He is,-' 1 believe, the first
Amervican (o make such an untterance.

Judging from the publicity ** dope”
which gets into the newspapers (to say
nothing of the clattrap before the micro-
phone), the ordinary U5, citizen is ex-
pected to helieve that broadcasting is one
vast philanthropic impulse. Why should
he kuow that hroadeast adverlisements
add appreciably to the cost of the goods
advertised ?

Qo000

Is It True ?

Mr. Aylesworth opines that American
broadeasting ** leads the world in tulent,
mechanical  development aud  expendi-
tnres.”” Tf this be true it adds sting to
his subsequent rewmark that “the British
Broadeasting Corporation, conivolled by
the Covernment, provides the tvpe of
programmes that the British desive 7!

0000

Fig Cast for “The Gipsy Frincess.”

A partienlarly strong east has beeis en-
vaged by the B.B.C. for the musical
comedy, “The Gipsy Princess,”” which
is to be broadcast from 2LO, 5XX. and
uther stations to-morrow evening (Thuvs-
day). It will include Murri Moncrieff as
Niblo, the cabavet manager; Maggie
Tevte as Sylva, the cabaret star; Robert
Chignell as  Prince Cozonue; Miriam
Ferris as Princess Auita; aud Dorothy
Monkman as the Countess Ntasi. Leshie
Sarony, Ewart Scott, Paul England, Kric
Derwent. and Frank Denton wiii also take
part

0000

Dance Music in History.

Listeners to 5GB on March 23rd will
be gently reminded that dince music is
not sunnued up entirely in the syncopated
productions of modern jazz bands.
“ Dancing Through the Ages” will be
the title of the programme on that date
It will be a resumé of dance music from
the earliest times up to the present day,
and will be given by the Birmingham
Studio Orchestra 1o co-operation with
Lloyd’s Rhythmic Dance Band, with inci
dental explanations hy William Lloyd.

0000

 Saint Patrick.”

Marveh 17th is St Patrick’s Day, and
Belfast will give the first broadecast per-
formance of ¢ Saint Patrick,” a narra-
tive play of the life of Ireland’s Suint,
by F. K. Fahy This has been
specially written for the occasion. and is
believed to be the first dramatised vet-
sion of the Saint’s life,
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence shculd te addressed to tke Editor, * The Wireless Werld,” Dorset House, Tudor Street, E.C.4, and must be cccomyanied by the writer’s name and address.

OUTSIDE BROADCASTS.

Siv,—T should like to add my voice to that of Mr, Kvrle
Leng on this subject. It is just about a vear ugo that you
published a letter from me drawing attention to the generally
poor and varied quality of the transmission of piano music.
Since then there certainly has been some improvement, but
that theve is still a great deal of distortion, particularly in the
case of outside transmissions, nobody who has a good modern
receiver and who compares one transmission with another can
doubt. Now, sir, is not distortion of this kind a measurable
quantity? And would it not be possible for somebody with the
necessary apparatus to issue reports on it? If this were done,
then we should all know just how far in any given case either
our sels or the transmission were to blame. And that is just
what everybody who aims %t undistorted results wants (o know
and what is so exceedingly difficult to determine at present.

West Byteet. . C. RICHARDSON.

February 22nd, 1928.

Sir,—I wish to endorse the views expressed by vour con-

tributor, Mr. Kyrle Leng, in vour last issue.

The distortion noticeable in the majority of these outside
hroadeasts is such as to make one prefer to listen to a much
poorer programme undistorted.

Lersonally, I consider that the average Ifallé concert is a
real musical treat, but as served up by the B.B.C. when relaved
from 2LO it is less pleasing to listen to than the interminable
dance music provided. I cannot. conceive of anyone being
converted from low-brow ™ to ** high-brow ** {astes when
performances in the latter category are so ruthlessly murdered
by land wires.

It is for this veason that Capt. Eckerslev’s dream of relav-
ing Continental concerts by land wires fills me with misgiving.
The distances heing greater, one assumes the distortion will e
worse fhan in the case of a relay from Manchester, if indeed
this be possible.

A certain amount of fading and some atmospherics, both of
which ~accompany  divect reception, are less trying than the
total nisvepresentation altendant upon the use of Iong land
lines. PHILIP . A, MATTHEWS.

W.9.

Kebrwry 23rd, 1928.

Siv, - Tt is very evident from My K. Leug's letter—which
appeared in your lust issuc under the above heading— that he
possesses a receiver which is perfection, for, in his own words,
the trunsmissions from 5GB and London “ some are poor, some
bad, and some an insult to music, wireless und the listener,”
which means, of course. that the B.B.C. transmissions do not
do justice to his receiver.

I have for some consideruble time puast been enideavouring to
get wireless reception with real purity, and whilst I would not
presume to say that my set is perfect, yet I can say that I
have not heard the ‘“excraciating piano music ’ brondeast by
the B.B.C'., neither have I heard * London distorting horribly,”
and. further, T would say that my reception s improved in
quality as I have improved my set.

There is no donbt that outside broadeasts, with some excep-
tions (notubly Eastbourne) do not come thiough as well as
Studio broadcasts, but surely this is not to be greatly wondered
ab, seeing that the music is often reluyed over miles of tele-
phone lines and is, moreover, alwavs mixed up with all the
extraneous noises of the audiences, ete., ete.

Personally, T am of the opinion that the B.B.C. have made
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wonderful advances in relaying outside broadeusts, and though
perhaps their transmissions in general may not be perfect, yet
I consider they are nearly so, anyway their standard of per-
fection is far ubove that which the average receiver is capuble
cf reproducing

I would suggest to Mr. Leng that he visits the Science
Museum at Kensington the next time le has an opportunity,
and listens to the wireless demonstration given there. I think
e will not notice mach “* horrible distortion,”’ and am of the
humble opinion that he will return home and, in the words of
the B.B.C.,  look to his set.’ GLEORGE H. TOZER.

Crovdon.

Febraary 22nd, 1928

Siv.—May T endinse the remarks of Mr. Kyrle Leng on the
subject of outside broadcasts. I listen to Daventry 5XX and
Daventry Experimental, and I have had exactly the sume experi-
ence as he has with the Bouwrnemouth programmes. My receiver
is a more modest one than that ot Mr. Leng, and consists of
the IL.F. and det. valves of the All-Wave Four with an ampii-
fier similav to that used in the W.W. * Alternative Programme
Quality Receiver.”” TUsed with a Kone speaker, this combina-
tion will give a reallv impressive rendering of music broadeast
from the London or Birmingham studios. The Bournemouth
programmnies, however, and more cspecially those S.B. from
Manchester, are of such poor quality that 1 have censed even
to switch the set on to see what they are like. I regard the
Manchester programmes as the more important because they
are more frequently a principal evening feature. The distor
tion is quite as noticeable in the Manchester announcer's voice
as it 1s in the music. On reversion to London, the London
announcer’'s voice is rendered with perfect quality. This dis-
poses of any possibility that the distortion originates at the
receiving end.

It scems to me that o genume radio engineer would either
remedy the defects or else give up transmitting these broad-
casts, It is certainly ont of place on his part to advocate
listeners giving up foreign programmes on the score of their
inferior quality. P. B. C. BEASLEY.

Retford, Notts.

February 22nd, 1928.

Sir,—Referring to the letter in vour current issue from M.
Kyrle Leng, of Reading, T wus particularly interested in his
statement that *‘ London has been distorting horribly lately
and piano music is often excruciating.”” Mr. Leng is no doubt
suffering from the same trouble that we get here in Cambridge,
namely, bad distortion on transmissions from 2LO direct, after
dark. On some nights the quality is consistently bad from
about sunset onwurds: at other times it will be constantly
varving (changing from good to bad within a few scconds, then
back again) while very rurely a whole evening will pass without
any sign of the trouble. All types of transmission are affected
(speech sounding thick and woolly), but piano musie shows up
the eftect best, which appears on certain bass notes, roughly
those in the two octaves from middle C downwards. Notes
above and below this band are not distorted.

I first noticed this distortion about eighteen months ago.
which corresponds to the time when the B.B.C. discarded the
magnetophone in favour of the Reisz microphone. However,
as a badly distorted programme from 2LO can be veceived with
perfect purity on changing over to 5XX, the B.B.C. would
appear to be blameless in this instance!

Having made caveful observalions on various sels in different
parts of Cambridge, I have definitely proved that the distortion
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is not due to any local canse, such as the set in use or silent
oscillation in an adjacent aerial, neither is it due to hetevodyn-
ing by foreign stations. As 1 have mnever experienced the
trouble in full daylight, T cun only put it down to night dis-
tortion, due to interference between the direct and reflected
waves, though T have not previously heard of it happening at
the short distance of 50 miles.

The obvious remedy as far as listeners ave concerned is to
receive the London programme through 5XX, but 2LO is mor
couvenient as it saves chauging coils and H.F. transformers.

I shall he interested to hear the views and experiences of
other readers in the reception of 2LO at this distance from
that station W. K. ISLIP,

Secvetary, Cambridge and Distriet Radio Society.

158, Teuison Road, Cambridge.

Fehrnary 22nd, 1928.

CARE OF ACCUMULATORS.

Sir,—I should like very much io know if theve is a sociely
ov association formed for the purpose of assisting wireless
amateurs in disputes with wireless dealers who, undertaking
ta charge accumulators, thyough their neglect by improperly
overhauling or recharging them, run the owner into expenses
for repairs for which the dealer declines to be held responsible.

It appears to me that such a position must frequently arise
since most wireless amateurs caunot be cxpected to be battery
experts and ave in the hands of the dealers, who undertake to
carry out the perindical recharging or reconditioning which
is alwavys necessary, and yet these dealers may refuse to be held
responsible for any defects caused through their carelessness
or improper handling of the accumnlators when under their
cave “ENQUIRER.”

London, W.4.

February 8th, 1928,

EXPONENTIAL HORNS.

Sir, I euclose a photograph ot the exponential horn as
described in your issue of November 23rd, which is finished in
mahogany «ith copper mesh in front behind the gill.

I lave never heard — .
music so faithfully repro-
dnced, althongh I have
listened to many loud-
speakers, and have
hitherto been using a horn
and cone (each costing
£6) in parallel.  The
unit is a Brown U/G.A.
The large heart-shaped
blocks I constructed by
tacing up  2in. X 5in.
timber glued and serewed
togetlier and shaped by
planing.  The back W
block was built up simi-
larly, and shaped with a
round iron plane,

The metal connection for
the unit cousists of a

copper box (22 gange)
1lin, X Zin. x 24in. long
tapering, the end of

which is wrapped round a
short length of 1 in. tube
slightly — flattened  into
which is soldered |2 tube
and finally a 14 tube is
soldered into the latter.
This was placed in the
slot  between the small

heart-shaped blocks after Tne very attractive piece of furniture

the lavge one {o which r;lade by a readelr. It does not suggest
& y R . the exponentia horn louvd-speaker
they are attached was which it is.

fived to the base, und the
back W in position, it only remained then to sevew the other
Farge block in position and serew the top and side on. The con-

.
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struction calls for a fair amount of patience and time which
the resuls fully justifies, and it is not an unsightly piece of
furniture. . M. STATHAM.

Sidecup.

February 23vd, 1928.
INTERFERENCE. .

Sir,—Mr. Colley’s letter in your February 15th issue is of
interest to me, as veception here is badly interfered with
by the S.R. electric trains. The overhead wires are within
fifteen fcet of my aerial aund about seventy feet from the re-
ceiver (neut, H.FF., det. 1 R.C., 1 trans.). The noise made
Ly passing lrains is tervifie and completely drowns the
programine. o

I have got over this difficulty when receiving Loudon by
using a small frame. This cuts out the interference entirvely
and the programme is veceived al stroug loud-speaker strength.

Several B.B.C. and Continental stations are received at
good speaker strength every evening on the outdoor aerial, four
at least being reliable, but when a train is within a mile
either side of the aerial T have to switch off. )

With regard to Mr. Du Pre’s letter, 1 find no difficulty in
identifying most foreign stations, and careful caleulation of
dial readings is a good guide to wavelengths as a means of
wdentification.

(laptain Eckersley can hold his own opinion on reaching out
after foreign stations, but on many occasions I have been
bored stiff by the everiasting Jazz and turned to Hilversum
or Betlin and enjoyed good music for an hour or more.
should like to add that since I have lived in Waddon (six
months) I have ouly once had the prograinme spoiled by oscil-
Jation from a near-by recciver. This kind of mnuisance 1is
ahinost unknown here. I. BR. GRANT.

Waddon, Survey.

February 20th, 1928.

‘Sir, - A short while ago your correspondence columns were
occupied with letters dealing with the questign of Morse inter-
ference. Reading these through, I am brought to believe that
some of yonr correspondents appear to know very little about
serions Movse interruption. On Saturday, January 28th, tor
example, I was desirous of picking up American broadcast-
ing on the B.C. band. At 11 p.m. not a spark was to be
heard off the authorised W.L. At midnight nearly twelve
powerful ““sparks” descended on to the broadcast band. I
remember one was tuned to 350 wetres, another to 490, one
on 300 and others dotted over amy place but 600 metres. At
12.30 a multitude of ships joined the ‘‘happy band,” and
for 1 moment I believed that my set was at fault, having
mistaken the broadcast band for the 600-800-metve range! I
cannot, of couvse, impress too deeply the fact that not one
of these loathsome and grossly antiquated contrivances was
situated in the British Isles. I would like to ask, is this one
of the ways in which our conferences further the cause of
broadeasting?  Let me quote another short example : During
last sumnier from May until September LY of Bordeaux worked
every day and nearly all day using raw arc transmission and a
«“ gpucer’ wave about half a metre different. Its harmonies
and multiples covered the range 200-18,000 metres, and re-
ceived at intervals of a few kiloeycles all over that range.
Due to this it was definitely 2 human impossibility to under-
stand a single broadcasting station. whilst this atrocity was
working—calling Saigon for hours on end. If few of our
centle British veaders can fully comprehend this they will
then realise what Morse interference can mean!

Living ordinavily in Lincolnshire, since GKZ was ultered,
I have found perfect peace in that area—remember, a great
deal of traffic goes on in the North Sea—and I am compelled
{o express my gratitude to those who have agitated for the
abolition of interference in England—the only country in Europe
where interference is not bad. In France, for example, even
the smallest village has A.C. lighting all over the country—
imagine what that weans if 50 per cent. of the cables are
faulty ! It is my opinion that, if half of our broadcast listeners
could read *“the code,” they would find the greater part of the
interference came from foreign sources. I can, and T have!

Pan-B.P., France. A. 1, LIVESEY

January 30th, 1928, (British Radio 6 LI).

A‘]
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IDENTIFICATION OF STATIONS.

Sir, It seems vather unnecessary to introduce such compli-
cations as Morse, Greeis, Esperanto, and musical intervals when
there is no difficulty ut «all in identifying a station whose

announcer calls as intelligently as the Jady announcer at Berne,

that is at least a pattern call, for everyone can understand it.
* Hullo, Radio Berne.”” The best solution of most prohlems
of the kind is gencrally the simplest and most obvious, und in
this case the name of the station spoken after each item and
then repeated so that listeners would be ready to verify the
first impression would present no difficultics to the announcers
and offer no problem to the listeners.

The word radio might well always precede that of the station,
as by that system of calling cveryone would know exactly
when the name of the station was uttered.

L should imagine that London's and Daventry’s verbose
announcements were utterly unintelligible to a Spauish listener
with no knowledge of English. ALAN CARTWRIGHT.

West Norwood.

Sir,—Of particular interest has been your cotrespondence in
vegard to the B.B.C. outlook on alternutive programmes as
oullined by Capt. Eckersley. It is quite evident that this
gentleman is out of touch with the general body of listeners.
To say vhat reception of distant stations is seldom satisfactory
is merely begging the question, and must eventually do consider
able harm to the wireless industry. To receive the locul
stution any ordinavy ‘“hook-up’ will prove satisfactory.

Liverpooi. 5. H. JONES.

February 16th, 1928.

PERFORMANCE CLAIMS.

Sir,—TI really cannot allow *“ Britisher’s " letter in vour issue
of February 8th on the performance of 0-v-2 reccivers pass
without commenting thereon.

Will he be couvinced as to the efficacy of these sets in cou
Junetion with a really good acrial if I guarantee to et twelve
stations at good speaker strength any night, and that. in
addition, I should be very disappointed if thut number was
not exceeded’

I am afraid it sounds rather tall, but I have received over
fifty stations at varying degrees of strength, but, so far, I
have ouly definitely identifed and logged twenty-five ot them.
This includes high wavelength stations as well as (he Dbroad-
cast wavelengths.

I will adinit, however, that these sets are not particularly
selective, ov, ruther, only selective at the expense of volume,
but T find the foreign stations come throngh at such volume
that the set does become quite selective.

For example, very often during an interval in 5GB’s pro-
gramme, I can just hear London, yet ut other times I have
Toulgse at 391 metres coming in at such strength as to
completely drown 2LO.

T think I am jost outside the ten-mile radins rveferred to
by *‘Britisher,”” but I am sure my reception of 2LO is quite
equal to others within the ten-mile radius owing to my superior
aerial.

Finally, will ““Britisher ” take my word that three yvears
ago I used to veceive three or four other stations regularly
on a crystal set at fair headphone strength, and also that on
a straight two-valve set I have had ten stations on the speaker
in one evening very frequently, and that being so, what wonld
I get with a mnlti-valve set? Wait and see.

Becontree, Essex. D. CHAPMANX.

Febroary 9th, 1928.

P.S.—Since writing the above I have carried out ‘a short
test without changing my aerial coil. Results : cighteen stations
at good strength, of which perhaps only six were absolutely
clear of either 21O or 5GB. If T lived forty miles from 2L0
I should want no better set than the 0 v-2;

TALKS.

Sir,—There exists (I think) a need for a little censoring
of your otherwise excellent contributor who furnishes ** Broud.
cast Brevities.”” I refer to his constant sneering at * talks.”
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One would think from his remarks nearly every week that
a flow of words proceeded from London and Daventry like
unte Langenberg at its worst on a Sundav. An examination
of the actual programmes is enough to show that such is not
the case. Thus much for quantity ; now for quality. Nearly
evervone wants a relief from music now and then, and not
everybody hails a satisfuctory substitute in jazz.  The talks
themsel\ps are often of great interest to thousands of people,
who neither care for ultra-modern composers nor trash, and
it 1s absurd to imply, by constant slighting references, that
talk, qua talk, is boring. If a little Jecturette (often given
by a charming person) is more boring than the sickening cater-
wauling slosh poured out by the hour from 5GB, then it is
time thut a Royal Commission was appointed (o enquire into
the sanity of the ruce.

As a mutter of fact, the complele absence of talks from
5GB is regretted by many. My own set is highly eflicient on
the 200-500 metre band, hut not designed to tune up to 5\X,
and my mother, whose poor sight mukes wireless her chief
entertainment, has never ceased to complain of the absence
of the pleasant talks that we used to get from Birmingham,
especially those by explorers and travellers in distant lands.
Theve is no need of any assistance from our premier wireless
paper in the ““inore rubbish” campuign so ably waged in other
quarters, aud these frequent jibes ot tulks are likely to have
that effect. F.

Moseley, Birmingham.

February 10th, 1928.

CONTROVERSY.

Sir.—Tf this is ever introduced it will probably result in a
tremendous amount of doliberate oscillation by those who
strongly disapprove of the matter being produced.

FRANK PINK.

Portsmouth.

February 23rd, 1928

WIRELESS IN U.S.A.

Sir,—During a short visit last month to New York, Albany
and other parts of the U.S.A. I gained the following lmpres-
sions, which may be of interest to your readers :—

First, radio in America occupics u fur more prominent place
in national Jife than it does in this country. Practically every
daily and evening paper of any importance publishes a com-
prehensive  wireless  supplement of anything from four to
ten pages in extent: Sunday papers pay even greater attention
to this feature. This supplement discusses fully everything
of public interest both as regards new sets and ‘cirenits, and
at the same time brings the advantages of radio much more
to the notice of the public than do our papers in this country.

I found in the States that the luy Press really boosts radio
to the extent which it deserves and loses no opportunity of
pointing out to its public thut to enjoy life fully the installa-
tion of radio is a necessity. This contrasis strikingly with
the apathy of the Press here. We arve afforded a further com-
parison by the attitude of manufacturers in England, each of
whom is content to advertise his own wares against those of
his competitor, and tukes no pains to awaken new interest in
the man who is not already interested in either. An illustra-
tion of the difference in public demand for radio between the
U.S. and this country is offered by the figures given me of
sules of receivers in the Metropolitan area of New York alone.
These figures were almost the same as those for the whole of
this country over the same period.

With regard to American broadcasting, this certainly has
improved greatly, and it is now possible in New York to obtain
on any evening twenty to thirty good programmes on an effi
cient receiver. The only disadvantage is that sometimes broud-
cast advertisements are rather overdone, but even with these
some of the lurger stations, although mot cutting them out
entirely, have taken steps to reduce them to a rcasonable
minimum,

With reference to radio production, the component market
is practically dead. The telephone and loud-speaker market
is ‘dying fust, und even the radio set complete with batteries
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and loud-speakers is fust becomning deéfnnet. Tl
all over the country are for complete vadio insta
ing from the mains on alternating current.
linpossibility here owing to the prevailing electricity condi-
Lions, is, of eourse, an easy proposition in the U.n., as, with
very few exceptions. the whole of their current is 60 cycles
alternatiug.  Sets themsclves are of two types, the low-priced
table model, such as the Attwater Kent
pensive console models such as the R.C.

Wireless
World
main sales

ations work-
This, although an

and the more ex-

A. and the Kolster

Badio. I mention these sets as haviug been the most populur

Hackiey Society’s Proud Record.

What' is probably @ record achivvewient in
the annals of wireless societies was referred o
at the annual dinner of the Hackney and Dis-
trict Radio Society at the Talbot Restaurant,
London Wall, £.C., on February 16th, when over
filty mewmbers and friends were present. The
hon. secretary, Mr. Sandy, in an after-dinner
speech, rewiuded those present that during the
seven  years that the society had been in
existence, not a week lad passed without =«
meeting ob the society. Can any other society
beat this record?

ilon, secretarv: My, G. B. Sandy. 48, Melrose
Avenue, S.W.19.

0000
Selectivity without High Frequency.

New members of the Hornsey and Distriet
Wireless Society were specinlly catered ror om
Monday, Febrnary 20th, when Mr. W. Carter
pave a lecture aund demonstration on * Selec-
tivity wilhout High Frequency.” The cirenit
used was the very popular arrangement of one
detector aml two stages of low frequency with
the addition of a wavetrap; the latter was
declared by members to be an execellent method
of obtaining seleclivity with loud-speaker
strength  for beginners who had not  yet
mastered the intricacies ol tuning. .

llon. secretary: Mr. W. Carter, 25, Priovy
Avenue, N.8

0000
Kensington Society Seeks New Members,

At a meeting of the Kensington Radio
Society on Febrnary 1sth Mr. Maurice Child
gave an interesting lecture on L.F. traus-
formers.

The society welcomes new nembers, and appli-
eations for membership shoutd be addressed
to the llon. Seeretary, Mr. G. T. Hoyes, iln,
Llsham Road, Kensington. W.l4.

0000

t.F. Transformers.

Aewbers of the Coventry Trausmitters’ Asso-
ciation listened to an interesting leeture on
January 3lst by Mr. Guwrside, of Messrs.
Verranti, Ltd., on the topic of low-frequency
transformets.  The subject was treated theo-
retically from its first prineiples.

Ilom, seeretary: Mr. L. W, Guwrdner (5GR),
10, Ludiow Road, Coventry.

ooo’0

Captain Round at Muswell Hill.

Captain H. J. Round, the famous experi
menter, who is also president of the Muswell
MHill and District Radio Society. gave the mem-
hers a  faseinating  demonstration  of  the
“Round 67 receiver at the last meeting. This
st employs three screened valves. and on a
small frame aerial proved its ability to bring
in as many stations as ove cared to seareh
ior.

Caplain Round related sowe of his interesting
experiences in wireless research over a nnmber
oi vears. Ile recalled the amazement of the
inhbitants of Glace Bay in 1911 when signals
were leard there for the ftirst time from the
other side of the Atlantic. }Me also deseribed
his meeting with Major Armstrong. the Ameri-
can inventor of thie super-heterodyne. When
the invention was demonstrated in Paris, Cap-
tain Round was asked to guess how the
astonishing resnlts werc obtained, hnt  was
unahle to do so!

At the end of the mecting members were
allowed thoroughly to examine the ' Round ¢
qad to study its counstruction.

Many new menthers are Dbeing envolled;
prospective members—ladies or gentlemen—can
obtain syllabus, rules, and membership appli-
cation form on applying to the hon. secre-
tary. Mr. G. Scott Scssiouns, 20, Grasmere Road,
Muswell Hill, N.10.

oocoo
A Good Year,

Despite the expenditure of a comparatively

larve swin  in  the purchase of tools and

NEWS FROM

apparatus, the Western Postul Radio Society
‘m to be in the full enjoyment of o
financial  position  when  the
treasurer’s report was vead at  the annual
seneral meeting on February 15th, The scere
tary’s report showed that the society was firmly
established. Owing to the kindness of the Post
Ollice authorities it had been possibie to instal
« receiving set in the Western District Tost
Office bunilding with permission to use the exist-
ing electricity supply, 240 volts D.C., for the
H.T. requirements. The aim of the society is
to secure a perfect exatnple of modern receiv-
ing apparatus. Special meuntion was made of
the Golders Green and Mendon Radio Society
for their kind invitation to field days during
the past year.

llon, seeretary: Mr. Il . Narse, W.D.O,
Ww.1.

FORTHCOMING EVENTS.

WEDNESDAY, MARCH 17th,

Tustitution of KElectrical Engineers, Wire-
less Section.—At & pom. {light refresh-
ments at 5.30). At Savepy Pluce, Lon-
don, W.C.2. Lecture: * Sowme Practical
Applications of Quartz Icsonators,” by
Mr. G. W. N. Cobbold, M.A., and Mr.
A. E. Underdown.

Stretford and District Radio Society.—At
8 p.m., At 6a, Derbyshire Lane. Lec-
ture by Mr. Bailey (2UF).
south Croydon and District Radio Sociely.

it 8 pan. At " The Surrey Drovers™
Tiotel. Lecture and Deomonstration:
©* Recent Developments in Radio Reced- H

% tion,” by Mr. . K {ijord, of the :
Taranic Flectrie Co., Ltd.

Muswell Hill aad District Radio Society.

At 8 pam. At Tollington School,
Petherdown, N.10. Gencral sneeling.

Tottenham Wireless Society.—At 8 p.m.
At 10, Brucs Grove, N.17. Monithly
business wmeeting, followed- by discussion
on swiwer arrangements.

THURSDAY, MARCH 38th.
: Teyton and Leytonsione Ruadio Socicly.—
: Discussion on L.T., (.B.. and H.T. from
: maing.
Stade Radio (Erdioglon, Birm,inuhmrlg.—
Lecture: *High Tension itndio at- "
teries,”” by Mr. R, Youung. of Messrs. 3
Jouseph Twcas, Lid. :

FRIDAY, MARCH 9th, 3
Wigan and Districe Technical College  :
i Radio Svciety.—Lecture: “ The OGhtain-
: ing of Tru¢ Radio Iteception'' by Mr. -
: R. Garside, of Mcssrs. Ferranti, Ltd. :
l.eeds Radio Seciety—At the University. §
Teeture No. 5: “ Three Vulee Set,”” by
Mr. A. F. Cuarter, 4. M.T.E.E.
Assoviation of British Radio Societies
(Mnnchester) —Lecture by Mr. G, Blake,
of Messrs. Radious, Ltd.

MONDAY, MARCH 12th.
Holloway  Literary  Institute  Wircless
Club.—A4t 7.30  p.m. At Holloway
School, Hilldrop Road, Camden Road,
N.T. Demonstration of Loud-Speakcrs
by Messrs, S. (. Brown, Ltd.

TUESDAY, MARCH 13th,
Hounslow and District Wireless Society
Lecture by a representative of Messrs.
S. . Brown, Ltd., on ' Loud-Speakers.”

EARTY SRR Tlio ey smin oY o ot Bty T T v
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during the pusf seuson.
type Set is certainly very attractive, and has to be really well
made owing to the dry climate,

The circnits used in America are very similar to those in
this country, except thut, in order to obtain selectivity and
single-dial tuning. in the majority of cases they use the three
fiigh-frequency stages.

Trusting that the above will interest your readers.

MARCIH 5th, 1928.

The cabinet work on ‘the cunsole

S. WILDING COLE, Sales Director,
BranDES, LTD.

Demonstrating the Shielded Valve,

* Shielded Valves ' was the subject clhosen
by Mr. F. Youle, of the Marconiphone Co., “for
l“;“'. tecture before the Iounslow and District
Wireless  Society at a recent meeting. He
described the various miethods of neutralising
stray capacities, and explained how the shielded
valve had been evolved with the objeet of assist-
g towards this end. Arter showing the con-
struction of the shielded valve, Mr. Youle
denionstrated a  five-valve receiver employing
three shielded valves. Ample loul-speaker
strength  with extrene clarity was obtained
from & number of Continental stations. The
aerial consisted of a small frame abont 18in.
squate.

Hon. secretary: Mr. C. N, Yates, 21, Witham
Road, Isleworth.

coco
Obtaining the Vacuum in a Valve.

The secrets of valve mannfucture weres dis-
clpsed by Mr. J, E. Clark at a recent meeting
of the South Croydon and District Radio
Society. Perhaps the most intervesting part of
Mr. Clark’s lecture was the desecription of the
method employed to exhaust the valve. It has
sitlways heen a matter of extreme difticulty to

pel the last traces of air from the valve.
Mr. Clark described the merveury pumnp used
ror Lh!§ purpose, exhibiting an excellent lan-
tern slide showing the apparatus used.

Hon. secretary: My, E. L. Cumbers, 14, Cawmp
den Road, Southt Crovdon.

0000

A Visit to 2LV,

An interesting “ tour’ of Liverpool was
recently made by members of the Radio Society
attached to the Lancaster Storey Iustitute
Students’ Associntion. First the party visited
the Gladstone Dock, and by kind perniission of
the White Star Line, inspected the liner s.s.
© Bultie.”  After a visit to the eathedral in
the atternoon, a call was paid to the B.B.(.
studio. where the aniplifiers were inspected and
explained, members also having the opportunity
of xeeing the relaying apparatus in operation.

Hon. seerctary: Mr. G. I. Wright, 31, West.
honrne Road, Lancaster, '

cooo

Experiments with Multi-feed Aerials.

Mr. W. H. B. de M. Leathes coutinued
his tal’k on “ Experime®s with Multi-¥eed
Aerials ' at the meeting of the Institute of
\\’n'el'ess. Technelogy held on Thursday last, at
the Engineers’ Ctub, Coventry Street, W.l.

Ilon. Secretary, Mr. Harrie J. King, 71,
Kingsway, London, W.C.2. )

ococoo
Developments Reviewed.

A large attendance of members of the
Leicestershire Radio Scientific Society welcomed
Mr. P. K. Turner on Tuesday, February 1ith,
when he lectured on recent developments in
wireless, Mr. Turner dealt with., among other
things, A.C. valves, metal rectifiers, coil-driven
lond-speakers and power amplitiers.

cooo0
Should Wireless Aerials be Earthed?

The uabove was the topic discussed at the
last meeting of the Bradford Radio Society, at
which Mr. 8. R. Wright put forward the view
that the earthing of the aerial by means of a
switch was a danger, and no protection against
lightning. The speaker maintained that the
aerial, as soom as it was earthed, became a
live wire—in fact, a lightning conductor. The
proper eourse to take was to disconnect the
aerial from the set and to have some device
such as a lightning arrestor with a very low
resistance path to earth for electric charge.
In the ensuing discussion several memhers
argued that a lightning arrestor which
could not save the aerial was no better than
an ordinary switeh which earthed it.

tion. Secretary, Mr. A. E. Cowling, 1145,
Leeds Road, Thornbury, Bradford.

A 46


www.americanradiohistory.com

MARCH 7th, 1926

Wireless
World

" The Wireless World ” Supplies a Free Service of Technical Information.

The Service is subject to the rules of the Department, w
be strictly enforced, in the interest
inferest is deall with below, in some cases at grealer length

Modifying the ** Everyman Four.”’

How can my *“ Fveryman Four™ be modi-
fied in order that the I.F. ampli-
Jier may be included on the lony
wavelengths? T. 8. s

It would be rather beyond the scope of
the Information Department for us to
detail the alterations necessary, and, in
any cuse, it should le clearly pointed out
that the set does not lend itself to this
modification without considerable altera-
tion.

We think our best advice to you is that
vou should adopt the H.F.-detector por
tion of the circuit of the * Standard
Four ™ (T'he Wireless World, November
30th and December Tth, 1927). The lav-
out of this receiver is such that altera
tions could be made in an obvious manner
with a minimum of trouble and expense.

couwo

A Litz Query.

I gatler from the article entitled * Cuil
Caleulations i your isswe  for
Janvary 11th that, by careful design,
solid wire coils may ?;/e made to equal
the efficicncy of the Litz secondory
windings wused in several of your
more recent receivers. Please specify

the number of secondary turns for a

250-550 mcetre tramsformer, wsing a
3§in. diameter elhonite former.
T. A,

We fear that vou have rather missed

she point regarding these solid wire coils.

In order to obtain a Jow resistance, it is

necessary to increase the diameter, with

the unfortunate result that the coil be-
comes somewhat bulky.
[eN el e

The Coupled Aerial Circuit.

Thanl you for your rveply to my recent
query. As you suggested, [ find that
the isolution of the separately tuned
aerial circust from the filamenis con
pletely eluninates the hum produced
when a D.C. eliminator is wsed. [ n
fortunately, howerver, another trouble
has arisen.  When L.7'. negative 7is
disconnected from the carth tevminal,
swynal strenyth falls appreciably. 4«
there is mo great wmargin of safety n
my receiver, I should lile to recover
this lost energy, and should appre
ciate your advice. Is it possible thot
my coils are wcorrectly connccted

A U,
If you are using ordinary plug-in coils
with compact windings, it is unlikely that
an alteration of the connections will have
any great eflect, but if the coils are single-
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of readers themselves.

RULES.

(1.) Only one gquestion (which must dea!
with a single specific point) can be answered.
Letters must be concisely worded and headed
“Information Department.”

(2.) Queries must be written on one side
of the paper, and diagrams drawn on a
separale sheef. A self-addressed stamped
envelope must be enclosed for postal reply.

(3.) Designs or circuit diagrams for com-
Dpleté receivers cannot be given, under present-
day conditions justice cannol be done lo
questions of this kind in the course of a letter.

(4.) Practical wiring
supplied or considered.

(5.) Dedigns for components such as L.F.
chokes, power transformers, efc., cannot be
supplied.

(6.) Queries arising fromy the construction
or operalion of receivers must be confined to
constructional sets described in *“ The Wireless
World” or to standard manufaclurers'
receivers.

Readers desiring information on malters
beyond the scope of the Information Depart-
ment are inviled {o submit suggestions regard-
ing subjects to be treated in future articles or
paragraphs.

plans cannot  be

layer solenoids yon should take care that
they are comnected in the manner shown
in Fig. 1, from which you will see that

Fig. 1.—The connections of solenoid in-
ductances in a tuned aerial coupler.

the low-potential ends of acrial and second-
ary coils are adjacent. 'These coils ure
indicated, rvespectively. Ly L, and L_.
with their associated tuning condensers

www americanradiohistorv com

hich are printed below ;

these must

A selection of queries of general
than would be possible in a lelter.

C, and C,. The filiment earthing lead is
i dotted lines.

It seems probable that you have ip-
nored the fact that 'a removal of the
metallic  connection between the low-
potential ends of the two coils will malke
a change in tuning We suggest that,
after taking oft the lead joining these two
points, you should vetune hoth circuits,
when in all probability your trouble will
disappear,

0000

A.C. Charger for 100 Volts 50 Cycles
Supply.

! should be obliged if you would stpply
we with particulurs of the windinyg
required for the primary of the trans.
fornier in the * HHome A.C. Truns-
former ™ acken this is used on a 100
volts 80 cycle supply mains?

E, W. H.
You will reguire two primary coils each

wound with 300 turns of No. 26 D.C.C.

wire, and these should repluce the coils

marked B and D in the theoretical and
practical diagrams of this wnit in our

issue of October 5ih, 1927.

oco0oo0O0

A **Live " Aerial,

L have veceutly installed a D.C. elimi-
nator, and am surprised to find that
my werial leud-in is “lire”  Does
this indicate that uaything is wrony .

E. L.
In a conventional direct-coupled set the
aevial is in metallic connection with the

filament cireuit, and consequently with
negative H.'T. The fuct that the aerial

Is ““ live " shows that your positive main
is earthed, and it does not indicate that
there is a fault.

If you wish to avoid the application of
a high voltage to the aerial it will be
necessary to add a separate civeuit, which
will be isoluted wmetallically from the
filunients.

A Cure for L.F. Oscillation,
ls the wethod of stopping L., oscilla-
tiow which was described in wyou
ixsue of January 4th uwnder the Tead
ing of ““Low Frequency Oseillation ™
equally upplicable when high-tension
current is derived from an eliminator
operating on 4.C. muing?
E A0S
The source of H.T. energy makes no
difference to the effectiveness of the
method in question. Tt is applicable
equally with battevies, or with rectifiec
L. or D.C. mains supplies.
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Atmospherics.

Could you give me any information, please,
concerning the frequency of almo-
spheric discharyes,and i3 it possible to
construct a vejector to elimmnate inter-
ference from this source?

J. R. M.

There is very liltle information avail-
able concerning ihe nature of atmospheric
disturbances, but from the few articles
that have been published on this subject it
would appear that these disturbances take
place on a very long wavelength,  Lhe
waveform is of a very complicated
nature, and consists of many frequencies,
the higher ones being in all probability
harmonies of the fundamental. This de-
duction is borvne ont by the fact that an
atinospherie discharge will affect the re-
ceiver whether it is tuned to 3C0 metres
or 30,000 metres. Under these conditions
it is impossible to state definitely. or even
approximately, the frequency of these dis-
chavges. Considerable time and money is
heing spent in research on this important
subject, bui, uevertheless, atmospherics
still remain one of the most serious
stumbling-blocks to long-distance reecep-
tion, and ave likely {o remain so for swmne
time to come. In the light of present

Lknowledge on the subject theiv rejection

is ot yet possible.

cooc

Transformer or Choke Output ?

Vo prevent damaging the lowd-spealer
windings, I propose to fit either n
1: 1 transformer or a choke capacity
oultput circuit, but us 1 have mo in-
formation avatlulle concerning the
relotive merils of these two wrrange
sments, I should he obliged 1/ you
could adrise me which to use with a
high-resistance loud-speaker.

Under normal conditions of working,
cither of the two outpnt wrangements
will be satisfactory, but if a super-power
valve with a high unode potential is used.
it would be advisable to employ the
choke-capacity filter. The reason for this
is that a choke to curry a reasonably
large curvent can be constructed to
moderate dimensions, whereas a traus-
former to carry say 35 milliamperes would
Le considerably more bulky.  Further,
hivestigations show that when battery
eliminators are used greater freedom {rom
back coupling exists with choke output
than with transformer, but the loud
speaker connections must be such that
one side is returned direct to L.T. nega
tive.

ccoo

Doubling the H.F. Amplification.

1 have heen informed that a new valve is
now avaldable, and when this is used
in a receiver will qive double (he
amplification. Can  you please yive
me particulars of thiz valre?

P J
We think you refer to the indivectly
heated cathode valves for alternating cui
vent supply mains, whieh, according to
the  published characteristics,  give
approximately double the voltage amplifi
cation for a given A, (. resistance com:

Wireless :
World

pared with valves of ordinary type. - The
advantages of using a valve of this con-
struction in the hygh frequency position
of the ‘“ Everyman Four ”’ receiver was
discussed iu the “ Hints and Tips”
columus of 7'he Wireless World published
on December 28th last.

0000

Volume Control.

tan you please give me particulars of a
volame control to imcorporale in a
0-v-2 receiver when the first L.1.
coupling unit is resistance-capucity

. H. G

A very satisfactory control of volume
can be achieved by adopting a tapped
anode resistance following the detector

Y
_o,“"
——

H.F.C.
Fig. 2.— Method of controlling veolume
using a tapped anode resistance.

0-01 mfd

00001 mfd
1}

2MQ0

valve, and the theovetical diagram of this
arrangement is given in Fig. 2.
0000

The B.B.C. Set and the Gramophone.
s it possible to use « gramophone pick-
up in conjunction with the B.B.C.
“Quality Four’? described i your
ixsue of May 4th, 19272 1] this ad-
dition can bhe mude m a smple
manner, will you please tndicate the
conneciions? R. T Y.
The receiver in question lends itself
particularly easily for use with a gramo-
phune pick-up. ~ Vhis device should be
Atted with a standard coil plug connected
to it by means of a short length of twin
flexible wire.  The detector grid coil is
vemoved, and the pick-up plug is inserted
in its place. Detector urid bias 1s reduced
to half its previous value, and arvange-
ments are made fur switching off the
H.IF amplifier filament.
cocoo

Fading-—Real and Spurious.

My ¢ Everyman Four >
perfectly satisfactory results, except
that at wight tune fading takes place
Jairly often. Wil you please tell me
how this trouble 1wy be overcome?

Fading Is a nafural phenomenou, and
there is no cure for it. It is pyssible,

www.americanradiohistorv com
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however, that the sensitivity of your re-
ceiver is less than it should be, or that
your Iocal conditions are not good.
Either of these circumstances will tend
to accentuate the effects of fading.

It is occasionally found thal an inter-
mittent faulty connection in the receiver
gives an effect akin to real fading, but
from the information given we cannot say
whether this 1s so in yowr case. If it is
suspected we would recommend careful
stage-hy-stage and point-to-point._tests.

[elieRoNe]

Soft Valves?

troubled by a loud wand steady

rushing > sound in the telephoncs,
which, while not preventing the recep-
tion of distant stations, renders ther
signals almost wnintelligible. My set
is @ 1-v-1 combination, with « super-
power valve m the output position.
The same effect 1s noliced when «
loud-gpealer s wused for short-dis-
tance work. Quality is by no means
good.  Can you help me?

W. 8. W,

The symptoins you describe wonld indi-
cate that the last valve {or possibly the
detector) has become ¢ soft.” This may
be indicated by the presence of a blue
glow between the electrodes (which will
be evident unless the bulb is completely
obscured), and 1t will also be shown by
the fact that an excessive anode current,
as measured by a milliammeter, is passed.
Moreover, this unode current is not likely
to be steady, even when no signals are
coming through.

We think that the above represents thé
true cause ol the trouble, but it is just
possible that there is an imperfect sol-
dered connection, probahly in one of the
anode circuits.

1" am

[cleNeNo)

*“Man-made Static.”

On the local stafion, vesulls from iy
four-volve recciver are alb that could
be desired, but when [ tune in dis-
tant stalions reveption 1s mterfered
with by crackling noises, which are
sometimes loud enough to droun ihe
signals.  Can you suqyest a method
of ovrvercoming the trouble?

T. P. S

From the information you give, it is
difficult to say whether the noises origin-
ate in the set or if they ave due to in-
duction from near-by power circuits. To
assnre yonrself on this point, aerial and
earth connections should be removed from
the receiver. If the noises disappear
completely, it may be assumed with con-
fidence that the trouble is dne to induc-
tiou. This is very difficult to eliminate,
but we suggest that you change your euarth
connection (a buried plate in place of a
water pipe 1s likely to effect an improve-
ment).  Betler still, you could use a
counterpoise in place of an carth. Again,
if the receiver does not already include
it, you should try the effect of using a
loosely-coupled, and  separately-tuned
aerial civeuit,

If the trouble is in the set, we can do
little but suggest cureful stage-Ly-stage
and point-to-point tests, recommending
you to pay particular attention to the
high-tension battery.

A 48
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GRAMOPHONE AMPLIFIERS AND THE
PATENT POSITION.

N spite of the clowl of puatents which surrounds the
use of the thermionic valve as a high-frequency am-
plifier and as a detector, there appears to be no

monopoly right prevenring its free use as a transformer-
coupled low-frequency amplifier.

We Delieve that the Marconi Company, who own the
master patents covering most of the standard methods of
coupling amplifier valves, lav no claim to this particular
arrangement.

At the same time it is well known that the company
charge a royalty fee of 12s. 6d. for each valve stage in-
corporated in a multi-valve set, irrespective of whether the
valve is used for high-frequency amplification, for detec-
tion, or for low-frequency amplification—transformer
coupled or otherwise.

Circuits which are not Patented.

Tt may be argued thar it is unreasonable to claim such

a tribute in cespect of low-frequency valve amplifiers

B 13

Vor. XXIL

No. 1 Fa

not specitically covered by patent rights, and that in the
case of a receiver comprising, say, one high-frequency
stage, onc detector, and two transformer-coupled low-
frequency stages, the patent royalties should be limited
to the first two valves, leaving the I1..¥. stages free from
any royalty payment.

Although this may appear, at first sight, to be Loth
logical and equitable, it is very doubtful whether a claim
for the free use of transformer-coupled L.F. stages in a
multi-valve receiver could be maintained in the Courts.

The Strength of a Valid Patent.

It must be remembered that the owner of a valid patent
has comparatively wide powers as to the price he can
ask and the manner in which he will permit usc of his
patents.  Provided the patentec supplies the reasonable
demands of the public at a reasonable price—and in this
connection it must be remembered.that the merits of his
invention will be considered in estimating what is a
reasonable price—the law allows him practically a free
hand.

Where wireless reception comprises the use of high
frequency valve amplification or grid-leak rectification,
patent rights are admitredly involved, and the patentee
may accordingly either claim a 255, royalty (or more) on
each of the first two valves, and let the unprotected valve
stages go free, or he may, alternatively, and as a matter
of his own greater convenience, distribute the patent
royalties over the whole of the valve stages in use. so
that they represent a uniform amount levied on each
stage in the sot.

Wireless Circuits which are Free.

In the case where wireless reception can be effectel
without necessarily invalving the use of any patente:l
apparatus, the question takes on a different aspect.  Tor
Instance, it a simple crystal detector is coupled to subse-
quent stages of transformer-coupled low-frequency valve
amplitiers, there should be no question of the payment of
patent royalties, provided a standard ‘type of circuit is
used.

Once, however, a patented ciréuit "is involved in the
set, although it may only form a part of the recciver as
a whole, the amount of the royajty to be paid for the
privilege of using the particular civcuit is a marter solely
within the discretion of the patentec, so long as he does
not outstep the limits of the proviso mentioned above.

There are, of course, other considerations which will
alfect the policy of the patentee in determining what
price he will charge and how he will levy his tribure.
For instance, it his terms are unduly high, the market

WWW americanradiohistorvy com
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will naturally fall off and his net revenue mav suffer
accordingly, so that in his own interests he will adopt
an intermediate course having due regard to the public
demand for, and the value of, his invention.

The Position of the Gramophone Amplifier.

Recent developments in connection with the use of valve
amplifiers for reproducing music from gramophone rccords
open up the question as to whether any patent rights are
payable in connection with transformer-coupled audio-
frequency valve stages used for this purposc.

Here the question depends entirely upon the particular
facts involved. A number of patents have been granted
covering (a) specific methods of coupling the gramophone
record to the input of the valve amplifier, and (&) systems
of valve amplilication in which the chain of mechanical
and electrical. impedances existing between the input
“Cpick-up 7’ and the output stage or loud-speaker are
specially ““ matched '’ or balanced so as to aveid distor-
tion.

Leaving such special methods out of consideration for
the moment, it would appear that no patent royalty can
be claimed on a {ransformer-coupled low-frequency
amplilier when used simply and solely for reproducing
music from -a gramophone record.

The diffhculty arises, however, both here and in the
case of L.T". amplifiers intended for use with a crystal
detector, that once a low-frequency amplifier has been
constructed and sold, there is no guarantee that the ampli-
fier will, in fact, be devoted to this specific purpose, and
not applied to augment the output from an existing valve
wireless set.

A Reasonable Compromise.

In the latter case, from the strictly legal point of
view, the L.T". amplifier is probably liable to pay patent
rovalty as forming part of an integral combination 1n-
volving patented parts. This follows from the principle
previously referred to.

On the other hand, it certainly scems to be an unjustifi-
able interference with legitimate trade or use either to
restrict the manufacture of standard L.F. amplifying
sets per s, or to attempt to levy a patent rovalty upon
an article which, in fact, stands outside the scope of any,
patent grant.

In the circumstances, a reasonable compromise between
the interests of the patentees and the gencral public might
be found in requiring the maker of any transformer-
coupled amplifier, intended solely for use with a crystal
receiver, or for gramophone reproduction, to clearly mark
or stamp such amplifier with an inscription stating that
it must not be used 1n conjunction with H.1°. or detector
valves for wireless reception under the penalties attach-
ing to the infringement of existing patent rights.

Qo000

CONTROVERSIAL BROADCASTS.

HE ban on controversial broadcasting has been

! lifted in as much as the Governors of the B.B.C.

are nouw authorised to broadcast controversial

matter at their discretion, provided that no editorial com-

ment is made over the microphone on any controversial
subject.

Wilreless
Waorrldl

MARCIH ryth, 1928.

We must confess frankly that we hove considerable
misgivings as to the effect which this permission may have.
We expressed the view earlier this vear that the duestion
of broadcasting controversial matter was one of hational
importance, that the responsibility for making a decision
should not be thrust upon.the Postmaster-General as an
individual nor upon the Governors of the B.B.C., and
that, in our opinion, it was a matter which should receive
the close consideration of some much more representative
body. What has happened actually, is that the Govern-
ment has not accepted the responsibility, but has
merely thrust it upon the Governors of the B.B.C., and
left it to them to broadcast controversial matter at their
discretion.

The Problem of Impartiality.

If we could be perfectly satisficd that, with the
impartiality of a High Court Judge, the B.B.C. would
deal fairly with all sides of controversial questions,
we should not feel such uneasiness. We would even
agree that no particular harm would be done if occa-
sionally one side in an argument received preferential
microphone treatment, provided that it was an accident,
but what we foresee as likely to occur is that the Gover-
nors of the B.B.C., because they are human, will all
unconsciously allow their own opinions or prejudices to
influence the controversial broadcasts. To take an
extreme case, if we have two sides of a topic of political
controversy to he debated, it is quite easy to pick an
eloquent speaker to sponsor the side to which the
Governors of the B.B.C. may lean and permit to be put
up against him a speaker who stutters to champion the less
popular cause, and it would only require that this kind
of thing should occur every now and then in order to im-
press upon the public a one-sided argument. We must
face the fact that the Government which happens to be in
power at the time are virtually the employers of the
B.B.C. Board of Governors and Executive Staft, and it
is inconceivable that the discretion of the Board of
Governors would be so unfettered as to permit them to
allow broadcasting to show up the policy of that Govern-
ment in anvthing but a favourable light.

The Risk Involved.

Tt is difticult to see the essential difference between the
broadcasting of editorial views on controversial matters
and broadcasting debates or talks coming under the same
category when the speaker and the nature of the talks may
be subject to selection by the B.B.C. authorities. We
do not intend to suggest, by these comments, that we mis-
trust the impartiality of the Board as at present consti-
tuted, and nothing would be more gratifying to us than
to see this extraordinarily difficult task carried through
without cause for regretting that the permission was ever
granted. But one has to think of what the future may
bring forth if the continuity of integrity of the present
guiding spirits in the B.B.C. organisation 1is not
maintained.

So long as the B.B.C. is virtually a Government con-
cern, with Governors appointed by the Government, so
long, we fear, will controversial broadcasts tend to favour
the policy of whatever Government is in power rather
than oppose it.

B 14
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An  All=resistance Amplifier Incorporating Important New [Features.

gramophone is of adequate strength and accepted as

being tolerably like the original, a consideration of
the reason for using an electrical pick-up and amplifier is
indicated.  Obviously the power available from the re-
cord is strictly limited. We know that for equal sound
intensity of all notes of the musical scale that the air
isplacement is many times greater in the case of the low-
frequency bass notes than it is for those of the higher
frequencies. The relationship is one varying approxi-
mately inversely as the square of the frequency. Thus,
when a gramophone reproducer is to create a hass note, a
comnisitlerable movement must be imparted to its diaphragm
so  that the zigzagging

I[NAS.\IULH as musical reproduction by the modern

upper trequency scale, where the radius of curvature of
the groove is too small for the needle of the reproducer
to follow. In the process of recording, the higher fre-
quencies are not created with the full amplitude, and
combined with a further possible loss in reproduction,
and, again, a falling off in the ability of the ear to
register the cvertones, amplification is esirable. It is
far better, therefore, that the strictly limited mechanical
energy available from the revolving record should bLe
converted to alternating electric currents, than that it
should be used to directly set up air pressure waves of
inadequate amplitude. The electrical reproducer, there
fore, gives better bass and augmented upper register,

bringing  about more

groove on the record is re
quired to deviate consider.

realistic effect.
Gramophone records

ably.  As the spacing of
adjacent grooves is limited
in order that a record will
be of reasonable length, it
follows that the sound
erergy available in the bass
notes is strictly limited.
Incidentally, there is a
falling ofl in the sensitive-
ness of the ear at the Jower
frequencies, so that, in
order to reach the minimum
audibility limit an overall
amplification is called for.
At the higher irequencies,
also, limitations are to be

operate without loss in in-
tensity arising from limita-
tions in recording over a
frequency range {rom zoo
L0 3,co0 cycles, and bass fre-
quencies down to 6o cycles,
as well ag very high over-
tones up to 6,coo cycles,
are only slightly deficient.
At one time records were
made, though with great
difficulty, by causing the
sound wave created in the
studic to ‘directly operate
the cutting stylus.  ‘This
necessitated the use of

found, and the harmonics
through which the peculiar

volunie increasing devices
attached to the actual in-

properties of  particular
sounds are conveyed neces-

struments, and a crowding
of the artists around the

sitate a rapid transverse

swinging of the groove. A

point is reached in the
B 15

ohms;

Values have been chosen to accommeodate the increasing grid
swing of each successive stage.
R3, R;, 20,000 ohms; R;, 500,000 ohms maximum ;
Ry, R;, 3 megohms ; Cy, Oy, 0.01 mid. ;

recording  horn.  Studio
echo effect, by which one un-
consciously judges distance

R;, 100,000 ohms ; R,, 60,000

Gy, C;, Cs 2 mfd.
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Gramophone Amplifier.—
and location of the various sounds, was not satisfactory.
The amount of power, under natural conditions, is in-
adequate for rccording.  Modern electrical recording
affords artists the necessary comfort for good perform-
ance, while the situation of the microphone corresponds
more correctly to the normal position of the listener so
that he receives a correctly regulated echo effect.

‘The many types of pick-ups used with the electrical re-
producer vary considerably
in their property to produce
an A.C. voltage of a cor-
rect linear relationship to
the amplitude ot the groove
as well as in the actual
maximum  voltage  which
they create. Thus, a volume
control device arranged as a
shunt resistance across the
pick-up is necessary to regu-
late the voltage swing ap-
olied to the first valve in

order that the last valve shall 2

not b‘f overloaded. ‘ In the 10 “GRtD

amplifier here described the OF NEXT
VALVE

volume control is directly as-
sociated, on the panel, with
the plate circuit  milli-
ammeter of the output stage =
so that the input can be re-
duced to the point where
the needle of the ammeter
is stationary. Pick-ups are
invariably of the high-resistance type, so that an input
transformer, with its possibilities of introducing distor-
tion, is avoided. It should be noted, however, that the
leads from the high-resistance pick-up to the input valve
should be reasonahly short to avoid the effects of shuni
capacity, which, if appreciable, will cause a cutting oft
of the higher frequencies and produce a marked Jowering
of tone.

The anode feed scheme as
applied to V. The speech
currents are diverted from
the H.T. battery and pass
through C; to earth.

Plan view of the finished amplifier showing arrangement of parts and the easy method of wiring

adopted.

: Wireless
World

WARCH r14th, 1028.

The amplifier has been designed with a view to ob-
taining as even a response as possible to frequencies
between about 30 and 8,000 cycles, assuming that a
volume of signals that will fully load a modern cone
loud-speaker fed from a '"M.256 or D.E.5A tvpe valve
with maximum H.T. voltage applied will be sufficient
for the needs of the reader. T'rom measurements that
have been made with a number ol commercial gramo-
phone pick-ups, it is safe to say that a voltage swing of

IMPORTANT
NEW FEATURES.

1. Deformation of frequency
characteristic due fo common
anode supply impedance has
been eliminated. «“ Motor
boating’’ is entirely avoided
irrespective of the source of

H.T. supply.
2. Considerations of time
constant in the infervalve
couplings have been taken into
account so that a proper re-
sponse is obtained in the bass

register.

3. High nofe loss due to the
working capacity of the valves
has been mitigated.

An app-eciation of these
points will undoubledly lead
to the adoption as standard
practice of the several modi-
ficaiions here suggested for

3 is the highest that will

have to Dbe contended
with, while with other
pick-ups  of less am-

bitious design the output
may be but a fraction of
one volt.  The amplifier
to be described is built
specilically to handle an
input of approximately
1% wvolts swing, but by
altering the magnification
factor of the first valve
or by use of the volume
control an adequate in-
tensity of signals in the
loud-speaker should be
obtained from any pick-
up on the market.

It has been shown in
a series of articles in this

the first time. journal, under the title

of ““ High Note Loss in
Resistance  Ampliliers,”’
that, in order to obtain a reasonable percentage of notes
at, say, 4,000 cycles and above, it is necessary when
designing resistance-coupled amplifiers to avoid the use
of high magnilication-factor valves in conjunction with
high anode resistances. 'The result, however, of employ-
ing valves of comparatively low magnification factor to-
gether with low anode resistances is naturally to give a
lower overall amplification per stage, nccessitating two
resistance  stages,  where
hitherto one was used, to
bring the signal strengrh up
to the required level. The
addition of an intervalve
transformer with the usual
2% or 3} to 1 ratio will ob-
viously overload the last
valve unless the volume con-
trol is permanently set to
shunt away a large percent-
age of the output of the
pick-up.  Having decided
on the adoption of two
stages of resistance coup-
ling, followed by a power
valve coupled to the loud-
speaker, it 1s necessary
in the detailed design of
the amplifier to pay careful
attention to the following
considerations :—

B i0
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Gramorhone Amplifier,—

(1) Eliminating . defor-
mation of frequency
characteristic (therefore

distortion) duc to feed-
back through common im-
pedance of H.T. battery
supply.

(2) Retention of low
notes by proper propor-
tioning of gnd leak and
condenser values while al-
lowing for reasonably low-
time constant for the com-
bination of thesc two com-
ponents.

(3) Retention of high
notes by avoiding high
working capacities of high
magnification valves _used
with large-value anode re-
sistances.

(4) Graduating the grid-
swing applied to each
valve in such a way that
the last valve is just fully
ioaded for a given input
from the pick-up.

1.—Battery Feed-back.

In an article entitled
““ Back Coupling in L.F.
Amplifiers,””' by M. G.

Scroggie, it was shown that
the impedance of the anode
supply could never be en-
tirely neglected, and curves
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Dimensional layout shewing assembly of components.
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were published showing the mutilation of frequency
characteristic when batteries with an mternal resistance

as low as 100 ohms were
used. Tt is safe to say
that @ very large number
of listeners at the present
time are using the large
size dry cell H.'F. batrery
in which the mternal ve
sistance of each 1f-volt cell
when new is from o.z to
0.3 ohm, rising with age
to 5 ohms per cell, so that
it may be assumed that a
large H.T. dry cell bat-
tery of 160 volts, together
with leads, ete, -will have
a4 minimum internal resist-
ance of about 25 cohms,
which will rise appreetably
very soon after bLeing put
into use, and may still re-
tain a working voltage with
an internal resistance of
about 550 ohms. H.T. ac-
cunmlators obviously have
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Gramophone Amplifier.—
a lower internal resistance per cell, but when partially
dischiarged the resistance can be sufficient to cause incipient
oscillation which creates distortion.

The popular combination of resistance coupling fol-
lowed by a transtormer is extremely prone to instability
fram lattery back-coupling,

Wilrel
World

CIS}S] MARCH 14l 1928.

currents from the direct H.T. current in eac/ anode cir-
cuit, so that the effect of an H.T. battery of high internal
resistance is practically nullilied, so much so, in fact, that
a popular set (with resistance and transformer coupling)
which oscillated with So ohms battery resistance failed to
give any signs of oscillation, or even diminution ot signal

and may oscillate with an
audible howl when the bat-
tery resistance is as low as
80 chms. The two-stage re-
sistance amplifier here de-
scribed, on the other hand,
is reasonably stable, since it
requires approximalely goo
ohms to produce audible in-
stability (actually ‘* motor-
boaring *' occurred).  The
test, however, was applied
with the choke lilter output
removed. Dy diverting the
speech  frequencies in  the
plate circuit of the last valve
from the H.'l'. battery by a
filter circuit, the effects of
feed-back are considerably
lessened, but 1t 1s safer, in
order to prevent coupling
from earlier valves, to adopt
the expedient of anode feed
resistances for all plate cir-
cuits except the last.  The
overall magnification of the
amplifier 1s such that T..T.
oscillation  was not antici-
pated, but unless some pre-
caution be taken to prevent
interaction between stages a
hump in the frequency
characteristic occurs.

A description of the anode
feed scheme which has been
developed by Messrs. Ierranti can be found in rhe issue
of ihis journal dated January gth, 1928. In brief, it
may he described as a means of separating rhe speech

Circuit oi A.C. rectifier. C;, 6 mfds; C;, 4 mids. The break
switch is accommodated on the instrument panel. The contacts
are, of course, insulated from the panel.

B et

3
The lower compartment is of adequate dimension to house H.T. battery or rectifying
L and smoothing equipment for H.T. supply from A.C. mains.
potential divider takes the place of the transformer and rectifying valve.

——— pRa— RSN E R, '{

In the case of D.C. a

strength with 1,500 ohms battery resistance, when the
anode feed system was applied to it. It cannot be too
strongly cmiphasised how necessary it 1s to take precau-
tions 1o prevent distortion or instability due to incipient
or actual L. ¥, oscillation in sets where there are two or
more intervalve stages capable of passing L.F. impulses.
A H.F. tuned-anode stage with a grid condenser such as
might be used with a screened-grid valve will freely pass
L.I'. oscillations so that a 1.V.1 set of certain design
may easily be as unstable as a 0. V.2 set unless the efiects
of battery resistance are combated. ‘The shunting ol the
H.T. battery by reservoir condensers of the order of
2 mfd. is of little or no value when the tendency to
oscillate is at low frequency.

The anode feed scheme, as applied to the second valve
of the gramophone amplifier, is shown in the diagram
on page 266. A discussion on the values of the feed
resistances will be given in clause 4. It 1s hoped at an
early date to include in the pages of this journal the re-
sults of a series of tests of the various methods advocated
for eliminating the effects of I..I". feed-back.

B 18
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Gramophone Amplifier.—
2.—Retention of Low Notes.

The relation between the values of the coupling con-
denser and grid leak for passing any definite percentage
of, say, 30 cycles is given by a formula which has been
published from time to time in this journal, but con-
sideration must also be given to the time constant of the
condenser-leak combination, for with whatever reason-
able margin of safety an amplifier has been designed,

— B .

-

+L T o]

INPUT
FROM PICK-UP

. -

Wireless
World

———y Ny S -
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and still have theoretically the same time constant as a
circuit in which C=o0.01 mfd. and R=o.; megohm. In
the first case, however, the low notes will definitely be
cut off by the low value condenser, and the grid to filament
working capacity of the valve will probably have an im-
pedance at low frequencies of the same order as that of
the leak; it 1s therefore in practice inadmissible to use
1o megohms.' On the other hand, a leak of o.5 megohm
or under will have a naticcable effect in shunting awa

signal energy.  We must per-
force compromise and use 4
leak between o.§ and j
megohms, provided that the
value chosen is at least ten
times the value of the pre-
ceding anode resistance for
these twu components are
virtually in parallel.

Since overloading due to
atmospherics is avoided in
the present case, it is safe to
employ a time constant of
about o.03 for a two-sta
amplifier in which the con-
denser can be o.o1 mfil. and
the leak 3 megohms. These
vadues are employed in the
amplificr and  will give 2

satisfactory  pass  of low

notes. 1t is often forgotten
that the cloking effect due to
arid current will he the same

for a o.5 megohm and a ;
megohm leak, provided the
time constant of the circuit
is the same in each case.

3.—Retention of High Notes.

Little more need he said
under this heading to ampli-
ty the conclusions arrived
at in the series of ariicles
entitled ‘“ High Note lLoss
in  Resistance  Amplifiers 7
already reterred to. low-
magnification factar valves
and small value anode re-
sistances have been used, and

since 1o radio frequency am-

Appearance is greatly improved by using stiff wiring of No. 18 S.W.G., though No. 22 wire in
sleeving is permissible and renders wirlng much easier.

there are bound to be sudden peak voltages which will
cause grid current to flow. It is important to observe,
however, that in an amplilier for gramophone reproduc

tion only, the effect of atmospherics has not (o be taken
into consideration.  ‘The time constant (T) equals the
product of the values of the condenser capacity and leak
resistince, and to work with convenient units the capacity
(C) is best expressed in microfarads and the leak resist-
ance (R) in megohms. Thus T=CR, so that, taking
0.005 as a suitable value tor ‘I in a single stage ampli-
fier, we can make C=o0.0005 mfd. and R =10 megohms,

B 19

plification nor detection is
employed before the ampli-
fier, no plate-lilament shunt-
ing condenser is 1equired. The total working capacity
of any of the valves with the stray capacity of the com
ponents is well under 100 micromicrofarads in each case,
so that a satisfactory percentage of the highest notes
should be retained. "There will be no *‘ woolliness '’ in
speech, a condition that is often associated with the use
of a high-magnitication factor valve as dJetector, with
high anode resistance in conjunction with a resistance
coupled stage.

T?)x;;f;z.;ﬁl;:l Ii‘?reless, December, 1927, A‘Cmph;ca}
Method of Amphfier Design, by Mareus G. Sevoggie.
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Gramophone Amplifier,

4 —Graduating the Grid-

Swings, =

On the assumption that for
domestic usc about 160-180 2V,
volts H.T. feeding a single i o
power output valve of the v /
P.M.256 or D.E.sA class L
represents the cconomical . & A
limit, we can at once decide 2%
on the necessary overall Bk

LTI ) S Pl <o s L saevte
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magnification so as to provide T ——
about 45 volts grid-swing,
which is the maximum signal-
handling capacity of the
power valve at the H.T.
voltage specified.  Assuming
an average input of 14 volts
(total swing) from the pick-

\\-. Lo
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=
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up, it is clear that the two re-

sistance stages have between
them to amplify 3o times.

A reasonable combination is

6 x 5 ; therefore two valves of

the D.E.5 class (u=7; Im-

pedance = 8,000 ohms) have been chosen.  The actual

stage  amplification A is  given by the formula
)

R . -
A= p——-— where g is the magnilication factor of the

"R + R,

valve as given by the makers, R is the anode-coupling
resistance (which should not be less than 5 times the im-
pedance of the valve), and R, is the working impedance
of the valve, which will be greater than the figure given
by the makers. 1f the formula be worked out it will be
seen that the stage gains are sufficiently near those speci-
fied.  The grid-swings arc approximately as follows :
First valve, 1} volts; second valve, g volts; third valve,

Layout of components forming the A.C. rectifier and smoothing circuit. When the lower base-
board is fitted up for use with A.G. supply, it will be found advisable to clamp a thin sheet of copper
foil under the battens of the upper board as a screen.

45 volts, so that the bias which must be applied is 1},
4}, and 224 volts respectively ; the bias on the first valve
is fixed at 1} volts to accommodate the optimum grid-
swing of the pick-up with the largest output.  Should the
output of the pick-up used be under one volt it may be
found desirable to use a D.F.5B as the first valve. The
only problem that arises is whether the second valve (a
D.E 5) can handle ¢ volts swing on the straight part ot
its characteristic when an anode feed resistance of suffi-
cient value (say, 20,000 ohms) to prevent L. F. teed-back
is used in its H.T.+ circuit, besides the 60,000 ohms
coupling resistance when the total H.T. voltage is 160.

An anode current-grid

volt curve for the D.E.5.

plotted with a 60,000-0hm
resistance included in the
plate circuit, shows that
the lowest possible H.T.
voltage to give sufficient
straight  characteristic  is
ahboul 100, and with 4} volts

bias the anode current is a
little under 1.5 mA. If we
divide the greatest voltage

drop (60) that we can toler-
ate by thc anode current

60

0.00I5

(o.0015 amp.), i.c.,

=40,000 ohms, we obtain
the largest value anode-feed
resistance that it is possible
to use. It will thus be seen
that the 20,000-ohm resist-

ance used gives an ample
margin of safety.

Wiring of simple A.C. rectifier. A filament rheostat is recommended for use with a valve of
the U5 type. The reference letters show the connections to be made to the amplifier.

The above considerations
will reveal that poor quality
B 20
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Panel, 145 16in. If of aluminium No.
or Pertinax 3,16 in., Ebonite 1 in.

Planed 1 in. Mahogany for Baseboards,
wood for batfens and uprights.

Piece of thin copper foil, 16X 9 in.

3 Valve holders (Lotus).

2 Brackets (Camco).

2 Condensers, 0.0] mfd. (Dubilier type 620).

2 Grid leaks with bases (Mullard).

2 Anode resisiances with vertical mounts
ohms (R.I. and Varley, Lid.).

3 Condensers, 2 mfds., 500 volt D.C. test (Hydra).

14 S.W.G., Paxolin

16> 9in. Strips of

100,000 and 60,000

Wireless
Wonldl

LIST OF PARTS.—AMPLIFIER.

caeensat

2 Resistances, 20,000 ohms (Ferranti), or 3 oz. No. 47 D.S.C.
Eureku wire and 2 small porcelair bobbins.

Quiput choke, 32 henries (Pye).

Volume controlling resistance 600,000 ohms ( Centralab,”
Rothermel).

Loud-speaker Jack with filament circudt contacts (Igranic tvpe
P. 63), complete with plug.

On and off switch in eliminator circuil insulated from panel.

Grid bias batlery, 36 volts (Siemens type 827).

Grid bias cell (Siemens type T).

Milliammeter, 50 mA. (Ferranti, type Na. 3).

Price £7 0 0.

A.C. ELIMINATOR.

Transformer to suil supply with oulputs of 343 volts for the
“U.5”" valve and 180+ 180 volls (Parmeko, Partridge
& Mee, Ltd., 12, Belvoir Street, Leicester).

Condenser, G mfds. 500 volls D.C. test (Hydra).

Condenser, £ mfds. 500 volts D.C. fest (Hydra).
Double wound smoothing choke (Parmeko).
Filament rheostat, 6 ohms max.

Lamp sockel adaptor. Price £3 10s.

lii the “ List of Parts™ wicluded in the descriptions of THE IWIREJLESS WWORLD receivers are detailed the compouents actually nsed by the

designer, and illustrated in the pliotographs of the in;trunleu\.. ]
preference toothers, these components are mentioned in the article itself,

duc to battery feed-back, loss of both high
and low notes, and distortion due to over-
loading, should have been eliminated. as
far as possible in the gramophone amyli
lier here described.

Probably the most convenient method
of building an electric reproducer is to
house the amplifier in the space normally
provided as a record cabinet. Although
this particular design has been adopted
here, the amplifier is equally suitable for |
sliding into a cabinet. For use with the
gramophone, esternal high-tension bat-
teries would be inconvenient, and the
amplifier has, therefore, been constructed
as a simple arrangement of two base-
boards, one above the other, so that the
lower secticn can accommodate H.T. bat-
tery, or D.C. or A.C. mains eliminator,
with the complete amplifier above. Sim-
plicity of construction has been the prim-
ary amm in design. The aluminium panel
can be purchased cut to any required sizc
with its machined markings and protective
lacquering.  An ebonite or bakelite panel
din. In thickness can be substituted, or in
the case of a *“ Paxolin’” or * Pertinax *’
panel the thickness need not be more than
15in. The baseboards are of }in. plane!
mahogany, battened at the ends, the upper
baseboard being lracketed to the panel.
‘Two light uprights at the back clamp the
haseboards securely together.

Rigid wiring, the practice in the construction of re-
ceiving sets, has not been employed, a departure which
preatly simplifies construction, and, in this instance, is
permissible.  The precise dimensional layout of the com-
ponents is immaterial, though their disposition with re-
gard to each ather should be followed, as it will facilitate
wiring.  Other than the connections to the jacks. the
wiring does not involve the use of a soldering iron.
No. 22 tinned wire loops from point to point, pieces of

B 21

Where the designer considers it necessary that particular components should be used in  :
. L In all other cases thc constructor can use his diccretion as to the choice of
compouents, provided they are of equal quality to those ljsted 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.

The complete gramophone ampliticr. Fhe
lead connecting ~with the A.C. supply
should be kept awiy from the cannections
to the pick-up. A.C. hum produced by
induction is usually remedied by reversing
the connections to the pick-up or running
an additional lead from the frame of the pick-up to the L.T.—
through a 1 mfd. condenser.

sleeving being measured oft and slipped over the leads.
As already explained, the amplilier has been designed to
operate from a single H.T. supply without Janger of
distortion by back coupling. The small resistances of
about 20,000 ohms introduced for this purpose may either
be purchased and of a type similat to the anode resist-

www-americanradiohistorv. com
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Gramophone Amplifier.—

ance, or, owing to the comparatively low resistances, can
be readily wound with the aid of a hand ULrace clamped
in the vice. They consist of 100 yards of No. 47 D.S.C,
““ Fureka '’ wire.

Whether A.C or D.C. mains are available, the smooth-
ing circuit, consisting of double wound choke and bridg-
ing condensers, is adopted. For use with A.C. a trans-
former and rectifying valve, typc Us, are shown.

On open circuit, a potential of 180 volts R.M.S. is
obtained across the transformer output winding when 240
volts is applied across the primary, stated to be suitable
for 2zo/z4c-volt mains. Practically the peak potential
of the aiternating voltage is given at the output terminals
of the eliminator when on open circuit. The moderate
resistance of the smoothing choke, transformer winding,
and the valve has the effect of reducing the output D.C.
potential when on load. Actually a current of 25 mA. is
taken by the amplifier, and the voltage across the output
shunt condenser when determined was found to be 175.

With D.C., if the voltage is less than 190, the supply

Wireless
World

MARCH 14th, 1928.

may be joined directly to the smoothing circuit ; if greater,
fit an inexpensive potential divider. Like the amplifier
entailing merely the screwing down of components to a
baseboard, there are no constructional details worthy ot
mention in the making of the eliminator.

So that the electrical reproducer may be entirely self-
contained, except for the I.T. accumulator. the output
can connect to a gramophene adapter attached to the tone
arm in cases where the gramophone pick-up is provided
with a separate tone arm. A better loud-speaker than
the one provided in this manner may be considered worth
while, though for good moving coil loud-speaker repro-
duction the voltage swing of the output valve (D.E.5A
or P.M.256) is scarcely sufficient. ~ For moving coil
loud-speaker operation the output stage may be built as
a separate unit and consist of one or more parallel-con-
nected L.S.5A or B.1z valves working with an anode
potential of at least z50 volts. A F.H.H./W.1.G.P.
output choke of liberal current-carrying capacity and low
resistance is required as well as a higher voltage feed
condenser.

The conventional cabinet is both an
extravagance and a nuisance in con-
nection with an experimental set, as
battery {eads have to be disconnected
to withdraw the set from the cabinet.

The design illustrated makes it
freely possible to work on the set at

EXPERIMENTER’S WIRELESS
CABINET.

a moment’s notice, and should not
cost more than two or three shillings.

The panel is attached to the base-
board with two triangular brackets
which form half the ends. The cover
consists of a top and back of three-
ply fastened to two triangular ends
which match the brackets.

These triangular ends are cut from

VERTICAL
OOWEL -

grooved and tongued floorhoard easily
| obtainable from any builder and most
joiners. The tongue and groove are
arranged to lock the top cover in the
bottom portion ; two wood screws with
heads filed off act as vertical dowels.
The whole thing can be knocked up
in an hour, and, if stained, looks a
very creditable job.—J. W. M.
0000

WOOD STAINS.

The following list of stains will be
found most useful by the amateur who
elects to purchase his cabinet un-
stained, and who through considera-
tions of cost prefers to finish off the
woodwork himself :—

Oak.—Dissolve ¥ oz. of perman-.

ganate of potash in § pint of rain-
water. Two or three applications
may be necded.
Malogany.—Dissolve § oz. of Bis-
marck brown in § pint of methylated

v 5/" )
30 LENGTH OF /a FLOOR BOARD——— >

spirit.
\Walnut.—Dissolve a handful of

Experimenters cabinet lor pane! 21lin, x 7in. X 3/16in. A = baseboaru = 24in, x 8in, x

B = top board = 24in, x Bin, x 3/16in,—3-ply. C= backboard = 24in.x 6 3/16in,

are fitted "6 3/16in.

D — 2 end pieces cut out of grooved side of Aoor

E = 2 ¢end pleces cut ou! of tongued

side ¢! floor board tong edge of template tc match edge X, the depth o. tongue being
¥ = one batten 19 3/4in. 10ng X 1/2in. square.

b/8in.
X 3/16in.—3-1ly. Note.—If terminal
have to be cut away to suit strips.
board long edge of templale to match edge 7

strips

required as a surplus.

common washing soda in a quart of
water, adding brown umber until the
desired colour is obtained.

Black.—Dissolve § oz. of black
aniline dye in } pint of ‘methylated
spirit.—R. W. T.

height  will

B 22
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Realistic Reproduction by Means of Valve Amplifiers.

PYHONOCRAPHIC reproduction, like broadeast re
ception. can only be considered perfect when the
sound produeed exactly corresponds with that which

would he heard 3t listening to the actual performance.
Certain obvious lmitations prevent such an efiect being
obtained, though there are important considerations which
are generally not appreciated. Studio and yoom condi
tions and dimensions have a profound cffect upon the
extent ol similarity between listening 1o the original and
the reproduced  In addition, there is rhe  directional
effect created by listening with two cars o the original
as compared with listening through a single channel as
ix the case with all reproduced music.  Attention 1s drawn
to these points as 1t 1s not merely the tregueney charac-
teristic commonly associated with 1.1, amplitiers that
determines quality, and it is grotilying to learn that a
general stuly ol musical reproduction on a quantitative
hasis is probably more in evidence in the gramophone fac-
tory than jn the designs departments of our radio manu-
facturers.  Such, however, was found to be rthe case
at the works of the Gramophone Company at Haves
Middlesex, better known. perhaps, as the manufacrurers
of ““ His Master’s Voice ™ products.

That the valve amplilicr
has revolutionised  the jwo-
cesses adopted for recordin
is an acknowledged fact, and
more recently the valve am-
plifier has been applied to
gramophone  reproduction.
Why should an L..1°. ampli-
fier, interposed between (e
vibiating needle. the repro-
ducer, and the diaphragm ot
the  loud-speaker  device
improve the quality of repro-
duction ? It would seem that
the amplilier can only intro-
duce further risk of distor-
tion.

B 23

D, the steel diaphragm ;

“IIS MASTER'S VOICE ' GRAMOPHONE PICK-UP. A, field

magnet ; B, bobbins on divided end of magnet pole; C, the poles;

E, iron attachment for needle holder;

F, brass end to prevent needles sticki g ; G. oil retaining swwasher;
H, diaparagm clamyping ring: J, back cover ring.

Primarily the amplifier is used to increase the volune
heyond that strictly lhnited output which can be obtiined
from the needle tunning in the groove. A raising of the
sound level by the valve amplifier produces a strong bass
register From notes normally too weak to be audible, Tt
must be borne in mind that it is the bass netes on the
record which are limited in their amplitude by the spacing
between adjacent grooves and for an equal sound inten-
sity 10 a note in the middle register a hass note must be
recorded by a much wider swinging of the groove. A
limitation in the intensity of notes in the upper register
is brought about by the high frequencies requiring a
rapidly zigzagging groove of « smaller radius than the
needle can tollow

The Pick-up and Recard Wear.

These points are of first importance in the design of
the pick-up device, and one readily realises that there 1s
Jnst a little more in rhe design of o gramophons pick-up
than the provision of a needle actunted armature bhefore
the pole of an electromagnet.  Its voltage output must
Lear a linear relationship to the amplitude of the move-
inent of the needle running in the groove while it must
farthtully  follow the con-
tour.  Excessive wear will
resilt, and a record will be
rapidly ruined if there is
any temdency to stiffness or
armatwie  resonance,  the
needle damaging the groove
by bounding hard  against
the sides and jumping the
berds.

‘The pick-up manufactured
by the Gramophone Co. is of
originak design.  The two
poles ot the polarised field
are presented 1o a  small
steel diaphragm to which the
needle holder is attached,
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The Modern Gramophone.—

the lutter being built partly of brass and partly of
iron, and serves as a path foc the lines of force
to prevent magnetic saturation. ‘The Dbrass piece spaces
the needle from the magnetic field so as to facilitate re-
lease in needle changing. A\ heavy permanent magnet
creates a high flux density across the gap in front of the
poles, and the flexing of the diaphragm about a centre
point is such that the pick-up is differential in its action.
A substantial brass case totally encloses the magnet and
its bobbins. It is with interest that one learns that the
interior is oil filled, the oil being carefully selected to be
of suitable viscosity. It circulates between the poles and
produces a degree of damping in a far more satisfactory
manner than can be obtained by spring tensioning with
elastic rubber stops. ‘To prevent corrosion of the dia
phragm, which is no more than three thousandths of an
inch in thickness, it s gold-platued.

Correct pressure by the needle on the surface of the
record is obtained Ly pivotting the pick-up, a counter
weight being concealed in the tone arm.

Tor use with the standard equipment the pick-up is low
resistance wound so that the playmg desk may be situ-
ated remote from the amplifier and the quality not im
paired by the appreciable capacity of the conneeting
leads. As well as an electrically-driven turntable and
accommodation for records, the plaving desk is litted with

THE AJAPILIFIER. 'The tower valve is associated with the metal
fronted rectifier unit. The output of 1lie small valve feeds the two
larper valves which are push-pull connected. H the supply is
D.C. a motor is used to create the necessary A.C. power inpul.

a volume control and scale which controls in a uniform
manner the loud-speaker output.

Mains Operated Amplifier.

The rmplifying unit is housed in a vertical oak cabinet
and is crranged so that it may be set up out of the way
and at sone convenient point

tor connecting with the
. hower supply. Tt is a two-
stage amplilier with a modi-
fied arrangement of push-
pull intervalve coupling. To
prevent induction noises the
centre point on the primary

of the input transformer is
earth-connected, the second-
ary connecting to the grid
s : of a speciad valve with suit-
" w8 v ngn o able characteristics.  Pre-
: cautions are taken to prevent
parasitic oscillation, and an

examination of the circuit

system reveals many points

of interest in the light of

i recent knowledge on the sub-
i ject of oscillation in L.F,
amplifiers.  “Osram’ valves

T

The amptifier is entirely A.C. mains operated, A screening box totally encloses the rectifier. of the D.E.T.1 tyvpe, well
B 20
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The Modern Gramophone.—

known te transmitting amateurs, are fed by the push-pull
transformer, the transtormer in the anode circuits having
a centre-tapped output winding which is earth-connected.
Again, owing 1o the possibility of the loud-speaker leads
possessing appreciable capacity a low-resistance output
winding is adopted. Thus, the loud-speaker as well as
the pick-up mcy be installed wherever required with little
regard to the length of wiring.

No batteries are employed in the amplifier, so that the
possibility of inconsistent working and the troublesome
maintenance associated with the use of batteries are
avoided.  Alternating current supply is rectified by a
single valve of the U.6 type, the various potentials re-
quired includirg grid biasing being obtained by a combi-
nation ol resistances.  The filaments are A.C. heated.
It the event of A.C. supply not being available a motor
generator is sunplicd.  Screening is liberally provided io
prevent A.C. ripple reaching the awmplifier circuits. A
thick panel of hiack Taxolin, which, as well as being non
Lrittle, is unaftected by climatic conditions, is used for the

THE COIL DRIVEN DIAPHRAGM,
tating hole throngh the pole;
attached to diaphragm.

A, fleld winding ; B, venti-
C, centre pole; D, moving coil

main apparatus panel, and carries in addition (o the

valves a plate circuit milliammeter to indicate that the

output valves are being correctly operated and that the
B 27
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amplifier is not being overrun.  Most of the components
used, including the transformers and chokes, are built in
the Hayes factory.  Although amplifier construction js an

The loud-speaker consists of a stretched aluminium diaphragm
of large diameter with the coil dr ve ofiset from the centre,

entirely new departure in the factory, the layout, assem-
bly, and wiring of the parts follows high-grade electrical
instrument-making practice.

A New Loud-speaker Design.

‘The loud-speaker diaphragm is no less than join. in
diameter and is of extremely thifi, hard aluminium sheet
Substantial cast aluminium rings clamp the edge of the
Jdiaphragmn, which is in a stretched condition.  Uniform
tensioning across the surface is tested while the dia
phragm is bLeing mounted and when the correct pull is
obtained, about 100 bolts clamp the diaphragm to the
rings. A chromic plating process renders the surface of
the aluminium durable without adversely affecting its
elastic properties  The drive is a moving coil of edge-
wise-wound copper strip carried on d -split  aluminiun
ring mounted on the diaphragm at a point displaced from
the centre.  Radial arms clamped to an aluminium ring
support the field magnet.  As sideways movement of the
moving coil is not possible, only a small air gap is pro-
vided, across which an intense fizhd is created with .
consumption of some 25 watts.  This diaphragm is
capable of free movement through the larger amplitudes
required for reproduction of the bass notes, though it does
not produce a predominance of bass to the sacrifice of the
higher note frequencies. Its larger diameter gives the
necessiry air displacement at the low frequencies without
the need of a baffle board to prevent a neutialising of the
compression and rarefaction waves simultaneously emitte|
from opposite sides of the diaphragm. The loud-speaker
is mounted in a large cabinet, with grille cover front.

This equipment is undoubtedly suitable for the repro-
duction of music in a large public hall, and apart from
the merit of its frequency characteristic is more realistic
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The Modern Gramophone—

than a coil-driven horn loud-speaker owing to the uniform
field produced with abscnce of marked directional effects.
Volume can, however, be reduced to home requirements
without a marked raising of pitch usually associated with
small output. An examination of the frequency charac-
teristic shows that an almost uniform response between
100 and 4,000 cycles per second.  Limitations in the pro-
cess of recording render an cxtension of this range un-
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necessary. Actually a range of frequencies between so
and 5,000 can be recorded and reproduced with the clec-
trical reproducer with only a slight falling oft towards the
upper and lower lmits. It is probable that no repro-
ducing apparatus is capable of dealing with frequencics
below 5o cycles, though the effect of lower notes may
actually be created owing to that property of the ear to
add the fundamental note of which only the harmonics
are present.

! T =N S 3
RECENT INVENTIONS
pi L ' Q Q
The following abstracts are prepared, with the permission of the Comptroller of H .M. Slationery Office, from
Specifications obfainable at the Palent Office, 25 Southampton Buildings, London, W.C.2, price Is. each.

Piezo-Electric Indicators.

solid conductor or plate arranged in close

(No, 268,367.)
Convention date (Germany): 25th March, B
1926.

The inventors have discovered that
when a piezo-crystal is setl into oscillation
at its natural frequency, comparatively
powerful air-currents or eddies are set ap
at certain poiuts along the surface of the

PIEZQ
CRYSTA

crystal.  For instance, if a fine powder,
such as lycopodinm, is strewn over the
crystal when impulsed by a high-fre- o
quency current, the powder is blown

proximity to one of the tuning coils or

fEzo to a coil associated with the latter. This
coustitutes a somewhat unusval type ol
E condenser coupling by means of which a
neutralising voltage is applied from the

/’R‘\"M output to the input circuit.
e \\ As shown in the figure, the input coil
& L coupled to the aerial is operative across

the grid and filament of the first valve.
To this coil 1s coupled a coil L. 2 which
is conductively connected at K to the
coil L 1 forming the primary winding of

away from the sides of the crystal over
the spaces marked A, B, C, D, in Fig. A.

This effect is utilised to gite a visual
indication of the character of the
applied high-frequency oscillations.  Ac-
cording to one method, the resulting air
currents are caused to play upon a fluid
jet or syphon recorder, so that correspond-
ing marks are recorded directly upon a
strip of paper or as shown in Fig. B a
small mirror M is pivoted close to the
piezo oscillator, and 1s sct into oscillation
by the air currents so as to vary the track

a source S.

Method of indicating eddy-currents on
surface of piezo-electric crystal.
(No. 268,367.)

on a sensitive film of a ray of light from

Patent issued to the Telefunken Co.
0000
Balancing Circuits for H.F. Amplifiers.
{No. 278,400.)

Application date: May 11th, 1926.
The efiect of inter-electrode capacity
coupling is halanced out by means of a

the output transformer of the same
valve. ‘The plate element M is placed
close to the coil L 2. Voltage fluctua-
tions in the anode circuit are said to be
neutralised so far as the grid is con-
cerned by reason of the external capacity
coupling between the coil L 2 (which is
coupled to the grid coil L and directly
connected to the anode coil I 1) and the
member M, which is connected directly to
the filament circuit. Similar neutralising
means are applied to the other high-fre-
guency stages as shown. DPatent issued
to 0. M. Leich.

)
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|

3E E
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Method o Lalancing inter-clectrode capacity by use of a plate.

(No. 278,400),
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Desirable Features
in their Construction.

By A. P. CASTELLAIN, BSc, ACG.I, D.IC.

the lust year in the possibilities of the electrical

reproduction ol gramophone records, more especially
by using the amplifier and loud-speaker of the existing
broadcast recciver in conjunction with a motor-driven turn-
table and a * pick-up.”” A eritical discussion of what is
desirable in a pick-up, together with the results of tests
on various commercial produets, will not be out of piace.
Although many readers are no doubt familiar with the
electrical gramophone reproducer, or pick-up, from the
articles which have appeared from time to time in these
pages, a consideration of the principles involved in the
reproduction, hoth with the ordinary sound-hox and with
the pick-up, is necessary.

First of all, the whole scheme of electrical reproduction
may be divided into four parts, starting from the record,
passing on through the mechanical-electrical transformer.
that 1s, the pick-up device, to the electrical amplifier and
finishing at the clectrical-acoustical transformer or loud-
speaker  The first part, involving consideration of the
record, lies entirely in the hands of the gramophone com.
panies, and, as is prohably well known, these have used
the electrical system of recording for some time with great
success, as anyone who has heard a madern clectrically-
cut record on a madern large gramophone will be able to
testif Tt is possible that the recording of some of the
fowest and the highest frequencies is artificially over- or
under-emphasised on the records in order to correct for
inefticiencies in the sound-boxes and horns of the usual

CO\'S!DI*. RABIE gencral interest has Leen shown in

lype of gramophone; but even if this is so, electrically-

cut records when used with good electricallv-reproducing
svstems do, 1 fact, give better results as to quality than
are obtained on an ordinary tvpe of gramophone. We
may, in the writer’s opinion, accept the record as it is
now until more progress has been made in perfecting loud-
speakers and pick-ups, though it may well be that special
records. will be marketed by the gramophone companies
especially for clecirical reproduction.

For reasons which will be brought out later in this

B 29

article, most pick-ups now on the market would give
better reproduction, and do far less damage to the record,
it the records were cut with a much smaller amplitude
of vibration of the groove. This is no real argument for
production of such special records, but rather that the
average commercial pick-up wants improving.

Ieaving part 2, involving considerations of the pick-up,
until last for discussion, the third part, the amplifier,
calls for little comment, since it is possible already to
make a perfect amplifier with comparatively little trouble,
s0 long as we do not want excessive overail amplification
nor arc very concerned with efliciency.

Part 4, the loud-speaker, is by no means perfect yet,
but the modern types are not at all bad and are capable
of giving results which are distinctly pleasing to the car
of even those who are musically inelined.

The Function of the Pick-up.

The duties of a gramophone pick-up device may be
briefly stated as follows : to convert, in some manner, the
movements of a needle in a groove in the record into
variations of clectric potential between its output termi-
nals, so that the latter variations are exactly equivalent
to the variations or ripples in the groove.  Many methods
ol conversion have heen tried, and no doubt many more
remain to be tried, but the two methods in general use
to-day are electrostatic or electromagnetic, ar a combina-
tion of the two, and of these two the moving-iron electro-
magnetic seems to be the more popular. However,
whatever method of conversion is used, there are certain
fundamental considerations in  connection  with the
mechanical side which must be observed.

(a) The needle must follow the record-groove ox-
actly throughout its whele length.

(») The speed of the record should Le constant.

(¢) The weight, or rather the effective weight, of
the pick-up must be suthicient to satisfy condition (o).
but must not be so much as to cause undue wear of
the record.
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Gramophone Pick-ups.—

(d) The needic should be free to move in one plane
only, and the resistance to motion (/.¢., damping) on
each side of the position of rest should be equal for
equal amplitudes.

(¢) The damping of the necdle must not exceed
that for which condition (¢) is exceeded.

(f) Mechanical resonances in the necdle and its
attachments must have no effect on the output of the
pick-up.

These conditions may seem to be self-cvident, but they
are extremely important, and they are quite closely con-
nected with each other, as the following consideration
will show.

If the damping of the needle for amplitudes of vibra-
tion met with on the record, is made very high—for in-
stance, in order to damp out unwanted resonances in the

e

Fig. 1.—A form of tone-arm incorporatiag a balance weight,

moving-iron system—then the effective weight of the pick-
up must be made fairly large in order to keep the needle
in the groove. This in turn will lead to excessive wear
of the record, and probably, with any ordinary form of
clockwork gramophone motor, will also lead to a reduc-
tion in speed of the turntable when large amplitudes
occur in the record—this latter cfiect being one of the
causes of the * gramophone whine’ in the old types of
machines.

On the other hand, il the effective weight of the pick-up
is not made greater than that of a sound-box, so as to
try to obtain reasonable wear of the record, then if high
damping of the needle is used, the latter wifl probably
not follow the groove when it has fairly large amplitudes
of movement, but will try to “‘“straighten-out” its path
by scratching the record—sometimes so badly that when
the record is next used with an ordinary sound-Lox the
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needle again jumps the groove and follows the scratch-
mark, and, in any case, atter two or three runs with such a
pick-up the scratches will have become regularly ploughed
into grooves, and the record quite ruined from a quality

(@) I

IFREE

ls-nrr

SCRATCH MARKS

(b)

=~
/\ = Tr/

=

BREAK ACROSS

Fig. 2.—~(a) Highly magnified section of record beforc playing.
(b) The same section ploughed up by a damped pick-up. (c)
Section showing where needle has jumped into next groove.

point of view. More than cne pick-up tested by the
writer showed this effect on brand new records to a greater
or less degree; in fact, nearly all those tested showed it
to some extent, the tew exceptions being very obviously
much less damped than the rest.  The appearance of the
record under the microscope before and after the pick-up
has Leen used are in many cases most instructive, and
manufacturers of pick-ups would be well advised to carry
out this simple test with new records.  The accompanying
illustrations will serve to demonstrate the appearances of
the grooves under a high-power microscope (I'igs. 2 to ).

In Fig. 2q is shown a small section of a record hefore
plaving, and in 25 the same section after being ploughed
up by a highly damped pick-up. Sometimes the ncedle
may jump into the next groove (2¢). Iig. 3 shows what
happened when the weight of the pick-up was artificially
increased to make the needle stay in the groove, the origi-
nal contour of the groove being shown ; the weat on either
side is indicated by heavier lines. Tt is seen that the
corners of the undulations have been rounced off, thus
widening the groove at these points. In certain forms of

|

L

Fig. 3.—~The result of artificially weighting the pick-up.
Widening and rounding off the grooves have taken place,

B 30
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Gramophone Pick-ups.—
construction it may happen that the damping of the needle
is comparatively low in one direction, but quite high in
the reverse directions in the plane of movement. This
will cause the needle to be able to follow the undulations
of the groove in one direction, but not in the other for
large amplitudes, causing either ploughing up or rounding
off of the groove according to the weight of the pick-up.
The term * cffective weight ”” of the pick-up has been
used in this article to mean the weight on the needle.
For systems such as are used in the ordinary gramophone
with the sound-box replaced by the pick-up, this weight
is, of course, the weight of the pick-up plus a small
amount due to the last portion of the tone-arm. Tt is
possible, of course, to use very heavv sound-boxes or
pick-ups and to regulate ‘the weight on the needle hy
means of a counterbalance weight or spring, so that the
effective weight can be made variable.

Life of a Record.

Tt seems reasonable that where a sound-hox is replaced
by a pick-up. that the weight and the damping of the
needle of the latter should not exceed those of the former,
0 as to obtain at least the same life of record. The life
of a record, that is, until it becomes audibly worn, the
writer would put at about 30 to 4o playings at most on
an ordinary good gramophone, except, perhaps, for dance
records, where wear does not matter so much ; so that, if
possible, the pick-up should e made so as to wear the
record less than the sound-box.  After all, in the ordinary
gramophone all the energy for the sound output has to
come from the motor and the record, but in the case of
clectrical reproduction this is by no means the case, as it
does not matter, in reason, how small the electrical output
from the pick-up so long as it is a faithful reproduction ;
the amplifier can be made to attend to the rest.

From this point ot view, it would seem that a very
light moving systeny, perhaps not much heavier than the
needle itself and largely consisting of the latter, not too
heavily damped, and with as little weight as possible
consistent with the various conditions which have already
heen enumerated. may result in a very much longer life
for records, apart from the much better quality obtained
due to the electrical reproducing.  So far we have only
considered certain mechanical aspects of the pick-up and
have laid down certain mechanical conditions it must ful
fit in order to give satisfactory service on the input or
mechanical side, and now we must see how these con-
ditions limit the electrical design.

Denman® has pointed out that there are two main ways
of overcoming the difiiculties ol mechanical resonance
effects associated with the needle and its attachments,
namely, the use of the ““ matched impedance ’” principle,
which 15 an extremely difficult thing to Jdo, or the use of
a damped resonant arrangement. The latter scheme is
much the easier to use, and all the commercial electiro-
magnetic  pick-ups fested were of this form. The
““ matched impedance *’ pick-up is undamped, in the ordi-
nary sense, so that it fulfils all the mechanical conditions
laid down, and if it could be thoroughly tried out and
the constructional ditficulties overcome, it would appear
to be one of the most promising types.

Tn a damped reed type the natural frequency of the
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reed must be high so as to obviate trouble duc t overtones,
and the damping will then chiefly be used tot the purpose
of minimising the response at the main resonant period
of the reed. A simple reed of suitable natural frequency
fixed at one end. with the needle attached at the other,
will be very stiff, even without any artifivial damping,

[{Courtesy The tiramophone Co., Lid.
Fig. 4.—>Mlicrophotographs showing record wear.
several times enlarged.
several playings with a well-designed
to excessive stiffness the needle has left the contour of the groove.

The groove
(Top) The %roove undamaged after
pick-up. (Middle) Owing

(Bottom) The groove highly magnified. The waite portion is
caused by the needle failing to foilow the contour of ‘he groove.

which means that the reduction of wear on the record is
limited apart from amy applied damping. ©One way to
minimise this difficulty would be to use a laminated reed.
the laminations having various natural frequencies spread
over the musical scale, and the whole being suitably
damped

The Question of Damping.

Another and more promising way of using a moving
iron systern is to mount the iron armature preferably on
pivots at its centre, so that it is quite tree to move in one
plane. Damping may then be applied either at the end
of the armature not carrying the needle, or at both endls,
or in the pivots of the mounting, or even any combination
ot the three. Two forms of damping whicli are largels
used in measuring instrument practice, hut which do not
appear to be in favour among manufacturers of pick-ups,
ave liquid damping and eddy current damping, the former
appearing to be the more useful.

A series of cight commercial pick-ups were tested by
the writer to see how far they conformed to the ideas and
conditions which have already been enimerated.

An TT.M.V. sound-box was taken as the standard of
weight, and the stiffness of the movement of the pick-up
ncedles compared with the stiffness of that of the sound-
box.  The various pick-ups are designated by letters, and

' The Wireless World, Jan. 26th, 1927.
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Gramophone Pick-ups.—
Table 1 shiows the relative weights and damping of the
pick-ups as received.

Before altering the damping, various electrical tests
were carried out which will form the subject of a separate
article and will deal with frequency response character-
istics for the eight pick-ups.

TABLE 1.

[ |
Weight 'ype of | Stifi-
Name. in oz. dampmg ! ness. ¥ | Remarks.
H.M.V. 1 '
sound-hox 5} — 10 | —
A 4% A(lyustable 12
B 51 Fixed 50 Reed nearly rigid
C 75 Fixed 20
D 5 Adjustable | 15
I 7 Tixed 2
K 2L | Adjustable| 25
G 41 Adjustable 30 Non-uniform adjustment
H 43 Fixed 13

* This column is approximate only, being estimated from the
defleetion under static load.

The pick-ups were then tried on new H.M.V. records,
dance records being selected as having large amplitudes
of vibration in the groove, and the records examined
under the microscope for the various efiects already
described.

HOW TO ASCERTAIN WHETHER

| EI'ORE instaliing a battery eliminator it is neces-
B sary to know the mains voltage and whether the
current is alternating or direct  The mains voltage
can generally be found by examinmg the markings on the
meter, but not every meter is marked to show the nature
of the current, certain types being suitable for either A.C.
or D.C.
There are, of course, innumerable methods of differ-
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Pick-ups A and D and C showed the least damage, and
of these A was decidedly the best, only showing eflects
on really loud records when using a loud-tone needle and
none with a soft-tone needle Pick-ups D, C and H
showed very little elfects of wear after several times round
when a soft-tone needle (7.e., a long, thin one) was used—
H showing the effect of non-uniform damping with a
thick and short needle. As would be expected, pick-up
G showed this effect rather well. Pick-up B was easily
the worst for wear, as might be expected from the exces-
sive damping.

Some Shortcomings.

So far, nothing has been said about quality of output,
but it may be said here that the quality from all the pick-
ups was reasonably good, but from none was it what could
be called really good.  In general, a pick-up which
brought out the bass notes well seemed to be deficient on
the high frequencies .and vice versa. In two or three of
the pick-ups a definite rattle was noticed on low frequen-
cies, especially on organ notes, pointing to resonance
effects at these low frequencies, but probably not wholly
or mainly in the reed.

In conclusion, it seems that there is considerable work
yet to be done on the mechanical side of the pick-up,
quite apart from the electrical, and it also seems more
than likely that the large gramophone companies, with
their great facilities and experience, will be the first to
bring out a really good pick-up.

THE MAINS ARE A.C. OR D.C.

entiating between A.C. and D.C., but nearly all require
meters or special apparatus which may not be available,
say, when viewing a new house or premises. In these
circumstances the simplest method is to wave the hand,
with index finger extended, rapidly to and fro underncath
the clectric light. D.C. gives a continuous blur, but
A.C. produces a series of images giving a striated appear-
ance, as shown in the accompanving photographs. A

sunilar eficct is to be ob-

served in a cinema theatre
and is here more marked as
the frequency is about 16 per
second.

The success of this test de-
pends to some extent on the
tvpe of lamp used as a source
of 1Humination. A metal
filament lamp is best, as the
filament cools rapidly be-
tween each half-cycle of cur-
rent.  Half-watt lamps, on
the other hand, cool com-
paratively slowly, as may he
observed on switching off ;
the effect is consequently less
marked, and in some cases
may be absent, so that a

D.C.
Appearance of the hand when
lamp illumlnated (left) with direct current and (right) with alternating current.

moved rapidly backwards and forwards under a metat filament

metal filament lamp should

A.C. be used wherever possible.
1. 1.. D.
B 32
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Events of the Week in Brief Review.

A BOOM IN BATH.

A wireless boom is reported from Bath.
During February last nearly three times
as many receiving licences were taken
out as in February, 1927.

0000

COMING HOME.

Mr. Erie Dunstan, who is general
manager of the Indian Broadcasting Com-
pany, is en route for England with the
nbject of persuading wireless manufac-
turers to provide further capital for
broadcasting in India. The Government
ol India has refused a State subsidy.

0000

THE WAY OF TRANSGRESSORS,

The Postmaster General, in a written
reply to Mr. Day, M.P., states that the
number of persans prosecuted during the
12 months ended January 3lst for the
use of wireless receiving apparatus with-
ont a licence wus 1,046.  Convictions were
obtained in 1,043 cases and the remaining
three cases werce distissed.

0000

SOS FROM AN ISLAND.

In respouse to u wireless SOS for medi-
cal assistance, Dr. Shearer and a nurse
sailed from Oban to the island of St.
Kilda on Friday, March 2nd, in the
Lighthouse Commissioner's steamer Hes-
perus. 'The resident nurse on the island
was ill, besides two of the natives.
Medical treatment was given and the
sick people were bronght to the main-
land.

0000
BEWARE OF POWER WIRES.

An unusual tragedy in the annals of
amateur reception occurred on February
29th, when one man was killed and four
of his friends were injured in the village
of Dreghorn (Ayrshire) while a sfeel wire-
less mast was being erected. The acci-
dent was caused by the fouling of an
overhead electric power line with which
the mast came in contact. James Nairn
was killed instantly, and three of his
companions were badly injured. A
woman who attempted to pull one of the
men clear also received a severe shock.

Most power lines in this country are
well guarded, but it is obvious that no
special provision is made to sereen them
from snch objects as metal wireless masts.

B 33

AN OLD FAVOURITE,

The oldest known excuse in the reper-
toive of the wireless * pirate” was re-
vived at Linslade, Bucks, «last week,
when an offender under the Wireless Act
pleaded that he did not think a licence
was required unfil the set was working
properly.

0000

AWARD FOR WIRELESS INVENTIONS,

the Royal Commission on Awards to
Inventors has awarded £4,000 plus royal-
ties to the Metropolitan Vickers Elec-

trical Co., Ltd., respecting wireless
reception apparatns.
[eReReNe]

TELEPHONE SERVICE TO CANADA.

On Thursday last, March 8th, the
Transatlantic telephone service to Canada
was extended to include the cities of St.
Jolm (New Brunswick), Halifax (Nova

Scotia), Winnipeg, Calgary and Van-
couver. ‘The minimum charge (for a
three minutes’ conversation) ranges from
£9 12s. for communication with St,
John to £11 8s. for Vancouver. The
service to Ottawa, Quebec, Montreal,
Toronto and Hamilton (Ontario) was
opened last month.
0000
EUROPEAN RECEPTION IN WEST
AFRICA,

Mr. H. A. Dade, of the (Gold Coast
Agricultural Department, reports that ex-
cellent reception of European and Ameri-
can short-wave transmissions can be oh-
tained in the Gold Coast with a three-
valve set.  Little skill, he says, is
required in tuning.

0000

AERIALS ON LIFEBOATS.

Difficulties in handling  multi-wire
aerials on lifeboats, due to their tendency
to become fouled during hoisting, have
led to further experiments with single-
wire aerials by the Mercantile Marine
Department of the Board of 'I'rade.
Hitherto it has been found necessary to
provide multi-wire aerials in order to
obtain the ‘“metre ampere ”’ figure of 15
laid down in Board of Trade instructions.
The latest tests, says the official report,
have shown that, while the single-wire
aerial reduces the ‘“metre ampere ” figure
of 1 standard lifeboat iustallation, the

www americanradiohistorvy com

strength of the signals emitted is veryy
little less than when the same installation
1s used in conjunction with a four-wire
aertal. The Board, therefore, have de-
cided to make the single-wire aerial the
standard and to reduce the *‘metre am-
pere’’ figure to 10.
0002

“THE AUTOGAR” IN NEW FORM.

Commencing with the issue of Friday
next, March 16th, our well-known sister
Journal, 7'he Autocar, will appear in a
new and improved form. = While the
regular popular features are being retained
a number of novel elenients, entirely new
to a publication of this class, ave being
introduced, among these being a section
in photogravare. In its new form 7'e
Autocar should appeal strongly to all car
users, and particularly to owner-drivers.

0000

WIRELESS SHOW IN BATAVIA.

A wireless exhibition is to be a feature
of the Bandoeng Fair, to be held next
June. According to a 7fmes correspon-
dent, the annual Fair at Bandoeng re-
ceives visitors from all over the Nether-
lands East Indies, Malaya and other ad-

Jacert countries.
[eReReNe)

A ‘“RADIO PRESIDENT" FOR
AMERICA ?

Political interest in America is centre-
ing on the fact that Mr.  Setretary
Hoover, who is likely to be one of the
candidates for the Presidency, is a
‘“radio man”’ to -a greater extent, per-
haps, than any other man in the United
States. Many Lrilliant public speakers
are timid Dbefors the microphone; Mr.
Hoover reverses the usual ovder of things
by being an indifferent orator on the
platiorm and a compelling speaker before
the microphone.

In the forthcoming campaign it is ex-
pected that the utmost use will be made
of Mr. Hoover’s vote-winning powers in
this direction. His association with wire-
less will he no novelty, for it was Mr.
Hoover who was primarily responsible,
as head of the Department-of Commerce,
for the formation of the Federal Radio
Commission. The Commission’s work in
securing at least a partial clearance in
the chaotic American ether will not be
forgotten,
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SCHENECTADY SHORT-WAVE
TRANSMISSIONS.

Short-wave enthusiasts will be inter-
ested in the following schedule of the

present short-wave transmissions trom

the G.E.C. at Schenectady :—
Station. Wavelength. Day. (GALTY.
2 XAD 21.96 metres  Sunday D304
2 XAD 2104 o Mor lay 1500-2100
2 XATF 314 Monday 2300 0400
2 XAF 31.4 ) Tuesday 2300-0500
2 XAD 2006, Wednesday  2300-0400
2 XAD 21.96 N ‘Thursday 10002100
2 XAYW 1.4 Thursday 23000500
2 XAD EARTH Friday (00400
2 XAF 314 Saturday 2330051

Special features and events not occur-
ring within the normal periods of trans-
mission given above, such as speeches by
internationally known men; portions of
important conventions, boxing matches,
world series baseball games, ete., that are
deemed ‘of national and international
interest ave usually transmitted through
either 2XAD or 2XAT, or both.

In addition to the foregning, 2XAF is
also  relaying the vegulav ‘‘evening”’
programmes of WGY on Mondays, Tues-
days, Thursdays and Saturdays, and
2XAD is velaying WGY on Wednesdays,

Wireless

World

Friduys apd Saturdays. These relays
commence about 11 p.m. G.M.T.
0000
P.M.G. ON THE BEAM SYSTEM.
The impetus given to wireless and cable
services by the introduction of the heam
system was referred to by the Postmaster-
General in the House of Commons last
weel, Teplying to Mr. Ammon, Sir
William Mitchell-Thomson said :—** The
number of messages sent or received by
the Post Office beam services during the
week ended February 26 was: Austraha,
7,130 ; Canada, 4,686 ; India, 15,122; and
South Africa, 8,516. 'There is evidence
vhat the total traffic with the Dominions
by cable and wireless is now considerably
areater than it was before the bheam ser-
vices were established.”
cooo
NO PARLIAMENTARY BROADCASTING.
The lifting of the ban on controversial
Troadeasting does not entail the likelihood
of hroadealts from the Houses of Parha-
ment. Replying to a suggestion in the
House that a Select Committee should be
set up to consider whether Parliamentary
proceedings  should be broadeast, M.

MARCH 1y4th, 1928.

Baldwin said that a previous enquiry
showed a greatly preponderating body of
opinion against such a project and he did
not think there had been any substantial
change of opiunion since then.

o000

BROADCASTING KILLS HOSPITAL

. CONCERTS.

The value of wireless in hospitals was
forcibly brought home to members of the
Middlesex Hospital Ladies’ Association on
Wednesday last when Sybil Countess Bras-
sey, the chairman, coifessed that the en-
tertainment branch of the association had
heen killed by wireless. It had been
found that the patients much preferred
broadcasting to any concert or entertain-
ment that might be arranged for them.

©000

WHERE SUNDAY IS WIRELESS DAY.

Criminals in the prison at- Rheinbach.
Prussta, are comung to look forward to
Sundays and holidays with a peculiar zest.
These are not days of freedom, but they
offer the nearest possible approach to the
outside world, ior they are ‘‘ wireless
days.”” Broadcast receivevs have been in
stalled.  On week-days the apparatus is
used for the instruction of schoolchildren.

NEWS FROM THE CLUBS.

Cinema Equipment tor ¢lub Use.

The lantern and cinema projection equip:
wment which Mr. 5. G Williams is placing at
the disposal of the Tottenham Wireless Soeiety,
was demonstrated at the last meeting. After
a namber of short films had been sliown. &
ecolleetion of slides slealing with the Society's
past activities and with the progress made in
radio during the last few years were described
by Mr. F. B, R. Neale. Several photographs
Lad been taken on Society field days; others
depicted the Mayeoni wireless stations at Ongav
and  Croyidon.

llou. Seeretary, Mv. F. E. R. Neale, 10. Bruee
Grove, Tottenhn, N.17

o~o0o0
Developments in Components,

Mr. B. Haywood. of the Dnhilier Condenser
(o.. spoke on ' Recent Developmants in Com-
poments for Radio Reecivers” at a meeting on
February 20 of the Sowth Croydon and Distriet
Radio Society. Deseribing the * Toroid » eoil
the leeturer exphmned that owing o the spe-
citl process employed in winding the clectro
magnetic field of  the coil was restricted to
the coil’s own physical limits and thus inter-
ference Ly near-by eomponents was eliminated.
Compactness in set construetion was, therefore.
made more easily attainable. The lecturer
showed® v number of  slides illustrating  the
manniacture of modern condensers,

Hon. Secretary, Mr. ¥. L. Cnmbers, 14,
Campden Ropd, S (roydon.

0000

Measuring Instruments.

At a recent meeting of the Radio Bxperi-
mental Rocietv ol Muanchester. an excellent talk
on " Instruments,  their  Construetion and
Calibration ™ was given hy Mr. A. K. Bentley,
of the Manchester Cuollege of Technology. In
addition Lo the familiar forins of meter (volt-
mieters, ammeters, ete.) several very sensitive
picces of apparatns were dealt with, including
i miveor-galvanometer construeted by M.
Kay.

Hon. Seeretary, Mr. J. Levy, 19, Lansdowne
Road, West Didsbury, Manchester.

[N NeNe)

A Birmingham Success.

Birminghain's new wireless socicty, ' Slule
Radio,” held its first whist drive and dance on
Fetruary 22nd.  Tts snecess may he judged
feom the faet that about 160 ladies and gentle-
men were present. Music was provided by a
hroadeast receiver amd a gramophone pick-up
used with a4 moving eoil loud-speaker provided
by Mr. A B, Wood,

There is every prospect of an influx of new
memhers, A ¢oox! programme of lectures and
demonstrations lias  been arranged until Mid-

FORTHCOMING EVENTS.

WEDNESDAY, MARCH 1tath.
Raoyul Socicty of Arts. At 8 pan. 4t
Headquartera, John St., Adelphi, W.C.2.
“The lLead Acid Cell: Htz Plare in
Vodern Industry.’’ by Mr. Harold (. 3
: Brown, ABM.J.EE. (of the D.P. Batlery
: Co., Ltd}.
5 Muswell Hill and District Rudio Spcicty.

AL 8 pom. At Tollington Nchool, Tether-
down, N.10. ELecture: ' Reetiricrs.” by
Mr. J. C. Bird, B.5c., President of the

Golders Green and Iendon Radio Society.
Tottenhum Wireless Society—At 8 poan. At

10, Bruee Grore, N.17. Lecture:
; “ Medern Methods of H.F. Amplitica-
£ tion,” by Mr. R. V. G. Holness.

v Sauth Croydon and District Radio Socicty.
: At the * Surrey Deovers” Hotel. Dewmon.
stration by Messra, A. €. Cossor, 114,
THURSDAY, MARCH 15th.
Stretford and District Itadio Seciity. Al
61, Derlyshire Lane. Demonstration b

the Clelestion Kadio Co. Stada Jladio
. (Birmingham) lecture by Mr. Derck
i Shuanon.
: Leuton and Leglonstone Rudio Socicla.
" Master Three”

H Talk on the Mullard

5 FRIDAY, MARCH 16th.

Leeds Radio Socirty. At the Unirersity.
Leeture by Mr. S, R, Wright.

South Manchester Radio Seciely. At the
Co-eperative Mall, Wilmslww Itoad, [riis-
bury. Crystal sct compalilion.

MONDAY, MARCH 1dti.

Croydon Wireless and 'hysical Society. Al
8 pm. At 5, Altyre Road, Fast Croy-
dow. Tecture: ' Sowurces of H.T. and LT,
Supply for Modern Peceivers” by Mr.
B J. Arten.

Hornsey and District
Lecturc: ' The Leng Distance Five! by
Mr. McConnochic. :

Holloway Literary Frening lastitute Wire- 4
less Socicty. At 7.30 pon. At Holloway
School, Hilldrop Roud, DPemnnstra
tion of receiver by BMessrs. McMichacl.

Hackney und District Radio Society. At
Ihe Electricity Showrooms, Lower Clap-
ton toad, FE.5.  Everyman  Four™
Night.

TUESDAY, MARCH 20th.

Wiaan aud  District _Technicel
Itadio Socicty. — Leeture: ' Loud-
speakers,” by Mr. 8. A. Matthews, of
Messrs. 8. G. Brown, Ltd.

WEDNESDAY, MARCH 2ist.

Wirsloss Society.

Coilege

Rudin Sovicty of Grent Britain. 4t 6 p.an.
At the Imstitution of Elcclrical Enpi-
nreers, Sacoy Place, W.€.2, Tecture:

H  Amplitication  and  Reproduclion at
H Avdio Frequencies in conjuoction with
g Electrical Pick-ups.'

WWW-americanradiohistory com

snnnmer, and all
nzked to

interested in the Soeicty are
apply for membership to  tire llon.
AMr. H. (lews, 8, Victoria Road,
, Birminglhiam.

coo

Selectivity and the Regional Scheme.

Mr. 1 F. Smith, the well-known contributor
to The Wiveless World, lectured at o reecnt
meeting of the Golders Green and Hendon
Radio Society, taking as his subject * I1LF.
Amplification—The Tnit System.”  Mr. Smith
preferred the unit system as heing the ost
snitahle for keeping the set up to date and tor
the tracing of fanlts. Each ITF. unit of the
demonstration set was enclosed in a metid
hox.  Dealing with the wlvent of the regional
scheme, the lecturer said that at lea:t one
stage of JLLF. would he neces<ary to ohtain
seleetivity. Ile favoured the neutralised truns-
former method of coupling.

on, Seeretary, Lt.-Col. 1. A
D.5.0.. 3574, Finehley Road, N.W.3.

dcoo

Searleit.

Vaive Manufacttire Explained.

An interesting lautern lecture on the manu-
faetiure of vaives was given hv Mr. Parr ot
Messrs. Fdison Swan, Ltd, at the last meeting
of the Hollowny Literavy Institule Whreless
Society. The lecture was (ollowee hv o demni
stration of ,thie R.C. ‘Threesome recciver operat-
ing a Rice Kellog lund-speaker.

Aleetings are held weckly on Mondays at
7.0 p.an.. Tlelloway school, Hilldvop Road,
Camden Road, N.7

0000
The Story of the Beam.

“Beam Wireless ”? was the subject of a Jec-
ture given by Pror. B, W. Marchant at a largely
attended meeting of the Wigan and Distriet
Technical College Radin Society on March 2nd.
The wireless beam, said DPr. Marchant, was very
similar to the lJight bhean. botli being electro-
magnetie by natare sud Witfering only in wave-
length. Just as a bean of light concentrated
in one direction hy reflectors was able to pene-
trate further, so heawin wireless, concentrated by
suitable means, could travel farther in the direc-
tion of propagation. Traging the historieal te-
velopment of the beamn system, the lecturer
referred to the early oxperiments of iertz, and
went on to explain the special value of short
waves, which were onece regarded as of littie
value. When Franklin and Mareoni took up
fhie fuestion of short  waves they discavered
that they were able to send signals over rela-
tively enormous distances; the possibility  of
using reflectors was then explored and the out-
eome  was  heam wireless, The lecture waa
admirably thistratesd by slides

Hon. Secretary: Mr. M. M. Das, B.Se.

B 34
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How to Adapt Existing Sets for Gramophone Reproduction,
By “ RADIOPHARE.”

HERE is little need for anyone possessing a re-

ceiver to deny himself the pleasures of gramo-

phone reproduction as an adjunct to the wircless
programme.  The necessary moditications are neither
difficult nor costly, and any set, from the simple
detector-1 L.F. combination upwards may be modihed
in a very simple manner. It should be made clear
that at least two L.F. stages are required; this state-
ment may appear to contradict that made in the
previous sentence, but there is no reason why the
detector valve should not be made to function as an
amplifier.

The problem, briefly, is to arrange means whereby the
pick-up (or the secondary of its transformer, if onc be
used) may be connected between grid and filament of
cither detector or first

grid and filament.  The alterations necessary for an
anode rectifier fitted with potentiometer grid control
are given at (), and are even simpler. Here the pick-
up is inserted in the grid return circuit, with a parallcl
switch which short-circuits it for wircless reception.
C is the usual by-pass condenser, and G.B. is a two-
cell bias battery normally used in such circuits (with
a potentiometer) for obtaining the negative bias
required by the usnal high-magnification detector valve;
when the pick-up is in use, this negative bias is reduced
to about hall its previous value by rotating the
potentiometer contact arm slightly towards that end

of its winding which is joined to L.T.+.
The method of applying the pick-up to an L.F. valve
which follows resistance coupling is shown at (c);
observe that change of

stage L.IF. amplifier, inter-
posing a source of negative
bias voltage.  If the set

has but one low-frequency RAD‘?_{%]
amplifier, it may be -
definitely assumed  that r\

the pick-up should be con-

nected in the detector grid

circuit : if there are two PICK=UP =

DET.

GRAMO
]

amplificrs, its best position ' L -

will depend on the overall D B L L
magnification, the sensi-

tivity of the pick-up =)

device, and the powcr-

handling capacity of the
output valve. It is quite
a good idea 1o try experi-
mental connections in the
grid circuits of both first
stage amplifier and de-
tector valves.

bias is unnecessary. This
applies also to the altera-

DET. . ,

/l:‘ tion suggested for a trans-

O [ former - coupled L.F.

i amplifier in diagram (d).

As in circuits (a) and (c).

S the switch is at high
signal  potential,  and

- W (OO o special pains should be
o LT taken to choose a well-

L == insulated component with-

(b) out an excessive ‘mass of

metal; moreover, it should
be mounted in such a
position that its connect-

RADIO _—T-‘.

Arrangements applicable @)
to various typical receivers

are shown in the accom-
panying diagram.  The
first (a) is a convenient
form of conversion for a grid detector, in which the
change-over is effected by joining the arm of a single-
pole two-way switch to the grid, in the * radio ”’ posi-
tion, the normal wireless circuit is completed, whiie
movement of the switch to the second contact joins the
pick-up, in series with its bias battery, G.B., across

B 35

i (>GRAMO 6 ing leads are short and
} \i St LF direct.
| pick-up | In all  four arrange-
- > ments it is intended that
6B = the pick-up should be per-
ST Ll manently connected to the
(@ receiver by means of a
length of (win flexible
wire: occasionally, how-
Various methods of conne:;i:(:\ﬁ::_.gramOpnonc pick-up to a ever, it will be foundl

more convenient to fit a
puiv of terminals, plug sockets, or a jack.

The question of volume control is important, particu-
larly when three stages of amplification are in use:
modern pick-ups are very sensitive, and mecans of re-
ducing volume must generally be provided. Suitable
methods are discussed elsewhere in this number.

www americanradiohistorvy com
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Radio and Records.—

Several receivers recently described in this journal
lend themselves to gramophone use without modifica-
tion, or at any rate with no more alteration than the
addition of a volume control. For example, the ** All-
Wave Four,”’ the ‘“ Regional,”” and ‘* Standard Four *’
receivers may be converted by fitting the pick-up leads
with plugs for insertion into ‘G’ and " F '’ sockets
of the H.F. transformer mounting; at the same time,
a slight adjustment of the detector potentiometer must
be made, as explained before. The B.B.C. ** Quality
Four "’ is another receiver which lends itself particularly
easily to conversion, as it is necessary merely to join
the pick-up by means of a length of “* twin flex ’ to a
standard coil plug, which is inserted in the detector
valve grid coil socket; as usual, the negative bias ap-
plied to this valve is reduced—in this case by moving
the position of the wander plug G.B.1. The alterations
necessary in the case of the  Everyman-Four *’ have
heen dealt with from time to time in this journal;
when it is desired to insert the pick-up in the detector
grid circuit, the arrangement shown in diagran (b) is
applicable, assuming that potentiometer control is

GRID

JARCI] rpth, 1928,

added to the original design.  1f it is not, some other
means of reducing grid hias must be adopted. The
method shown in diagram (¢) may be followed when the
two L.F. valves only are to be used; generally speaking,
this form of connection will provide sufficient magnifica-
tion. If the alternative position is adopted, a volume
control may be regarded as essential.

In cases where the number of valves in use for gramo-
phone reproduction is less than the total, it will be
convenient to add an extra arm to the switch shown,
and to connect it in such 2 manner that the filaments
of unwanted valves are automatically switched off
when changing over. When these valves are fitted with
accessible rheostats, this addition may be regarded as
a refinement.

In place of the switches shown, some amateurs will
prefer to use jacks. They arec most easily applied in
cases where the pick-up is placed in the low-potential
end of the detector grid circuit; at the expense of some
complication, a scheme of connections can be devised
for reducirig bias and also switching off unwanted fila-
ments when thie plug (1o which the pick-up is connected)
is inserted in the jack.

BIAS.

Precautions Necessary when Filaments are Heated from A.C. Mains.

HERT are just a few circumstances under which
it is possible to heat the filaments of normal valves
(as distinct from the indirectly heated cathode)
within a receiving set by alternating current. “In passing,
we will only mention one important requirement of the
actual filament—that it shall be of a fairly heavy current
type in order that sufficient heat is maintained betwcen the
peaks of the current waves to ensure a continucd emission.

Grid bias, however, does require cqnsideration it
success is to be obtained with A.C. heating.  When
operated on D.C.; the negative end of the filament is
considered as zero voltage as far as the grid and anode
are concerned. If connected to the negative end of the
fAlament, we may say that the grid is positive to no part
of the tilament.  Tn these circumstances grid current Joes
not flow in a normal valve.  Should we connect the grid
to the positive end of the (ilament, current will show up
in the grid circuit, as is to be expected, since the grid is
now positive in respect to the filament.

Lf, however, A.C. be applied to the tilament, that end
of the filament to which the grid is connected will be
alternately positive and negative in relation to the re-
mainder. Thus grid cuwrrent alternating in step with fila-
ment voltage is produced and an exceedingly powertul
hum is heard in the receiver output.

In order to overcome this defect, it is necessary to make
available a point equivalent to the centre of the lilament.
This is done hy placing a potentiometer across the fila-
ment terminals and connecting  the grid and anode
return leads to the slider.

There is an important point which is often overlooked
in this matter, namely, that even after means have been
adopted to tap the grid return lead on to the equivalent
to the centre of the filament, during each half cycle one

end of the filament or the ather is negative in respect 10
the grid by a voltage equal to halt the peak value of the
A.C. voltage applied to the ftilament.  (Peak volts

1.414 x R.M.S. or nominal volts.) It is therefore neces-
sary to provide bias batteries of sufficient voltage to en-
sure that half the filament peak volts plus the signal will

"

RIS

Y POTENTIOMETER | -
\ N

: ~AC. FILAMENT
| SUPPLY
___________ ‘l ek

—-0-H.T

When heating ordinary valve fitaments from A.C. mains addi-

tional grid bias is necessary to prevent grid current. The

electrical centre of the filament is found by means of a potentio-

meter.

at no time make the grid positive.  For a valve with
a 5 to 6 volts filament, 4% volts grid bias should be pro-
vided in addition to the usual bias voltage that would be
used it the valve were being worked on D.C. It follows
from the above that a wvalve taking, say, 0.6 amp. at
2 volts, is a very much better one for A.C. filament heat-
ing than one taking o.z amp. at 6 volts, as the former
valve would have a thicker filament.

B 36
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HIGH-NOTE LOSS IN RESISTANCE
AMPLIFIERS.

Part [11.—Practical Applications to Amplifier Design.

By A. L. M SOWERBY, M.Sc.
(Corcluded from page 253 of previous issue.)

N the first instalment of this article a formula was

developed which would cnable the loss of high notes

in any resistance amplifier to be determined exactly,
given certain working values of the circuit. In the
secoud instalment it was shown that accwrate Agures of
these working values could only be obtained by rather
laborions measurements on the individual valves to be
used, but information was given to enable approximate
values to be estimated.  The present instalment 1ill
show the application of the calculations and data of
Parts 1 and 2 to practical problems. The writer would
therefore request any reader who wishes to follow him in
detail to provide himself with the appropriate back num-
bers of this journal before reading further, as it will be
necessary to make frequent reference to the curves alreadv
given.  Readers who only desire to obtain a gencral idea
of the magnitude of high-note loss may, of course, spare
themsclves this trouhle.

Let us begin Ly examining one of the most popular
“R.C. circuits of the day, consisting of an anode rectilier
and a high-amplification valve as I.I'. amplifier, both
having a magnification factor of 30, and a small power
valve in the output stage. The circuit, together with
typical values for the components, is given in Fig. 8,
from which it will be scen that the amplifier is of the
high-impedance variety, in which high-note loss may be
expected to be scrious.

Fig. 8.—An anode bend detector followed by two stages of re-

sistance coupling. If R; and Ry are of the order of 2 megohms,

and it V; and Vs have high magnification factors, practically
all notes at about 5,000 cycles will be lost.

It will be necessary to calculate successively the loss
in the two inter-stage couplings shown, and then to com-
bine these two results for an overall estimate of the re-
proilduction of the receiver as a whole.

In the first inter-stage coupling, that beween V, and
V., we have an anode resistance of 2 megohms following
a valve of rominal impedance 150,000 ohms. Reference to
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Iig. 7 shows no curve for so high an anode resistance ; the
highest for which a curve is provided is 1 megohm.
With this resistance, the working impedance of this valve
on r2o volts is given as o.43 megohm, with the grid bias
adjusted for amplification ; 0.6 megohm would be a very
moderate estimate of the working impedance with a 2-
megohm anode resistance. Ve will assume that the ad-
justment of the grid bias for rectification does not increase
this figure ; this assumption is reasonable only so long as
the station being received is not at any great distance, or
it adequate high-frequency amplification is being em-
ployed, so that a good strong signal reaches the grid of
the valve.
The Working Capacity of the Valve.

Now for the stray capacity ; we have seen that this is
given by adding 25 to 7 times the amplification factor of
V,, 1.e., it is in this case 210 + 25, or 235 uuF. In addi-
tion, we have the fixed condenser C,, which is essential
to enable the valve V| to rectify satisfactorily ; this adds
another 1oo uul, making, say, 350 uul' in all.

We are now ready to work out the value of the fraction
3RR,.C ¢
100 (R+R,)’ ©
C=350. Substituting these values, we find that the
7 3%X2x0.6X350 ‘
equals *—‘Im'——- , O 1.9.
on the curve ol I'ig. 4, the high-note loss correspondiug
to this value of the fraction, we find it is practically 8o
per cent. In this one inter-stage coupling, then, we lose
all but 20 per cent. of high notes of frequency 3,000

cycles.

Next, the coupling between V, and V,. Here R has
the same value as before, and, since V, and V, are
identical, R, also has its previous value. C, however,
will be different.

The amplification factor of V, is 6, so that this time
C has the value 2547 x06, or, say, j0 puF—very
considerably less than before. Working out our frac-
3X2xX0.0Xx7%0

100 X 2.6
0.98. TIig. 4 tells us that the high-note loss correspond-
Ing to this is 28} per cent., so that 714 per cent. of the
high notes are retained during the passage of the signals
from the plate of V, to the grid of V,.

But our investigation of* the first inter-stage coupling
led us to the conclusion that only 20 per cent. of the
high notes get to V, at all, the rest being lost between V,
and V,. and we now find that of this reduced amount
only 714 per cent. finally reach the output valve. The
overall amplification of high notes is then only 711 per

v we know that R=2, R,=0.6, and

fraction Looking up,

tion again, we arrive at the value — :

71} .
cent. of 20 per cent., or“—= x zo per cent., which works
100
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High-note Loss in Resistance Amplifiers.—

ont to a little under 144 per cent. Tn other words, the
high notes have about one-sevently ot theiv proper strength
as compared with the low and middle notes.

Since there are in use many hundreds of receivers
built 1o a specification very close to that of I'ig. 8, therc
is given in Tig. ¢, as a matter of interest, a curve
(Curve 1) showing the complete amplification-frequency
response of this amplifier.  Perfect veproduction of low
notes has been assumed, as low-note loss is outside the
scope of the present article.  The amplification on each
of a number of frequencies has been calculated in just the
same wav as already described, but using a more general

3RRaC

o (R+R,) °

I'ig. g is plotled thh a logarithmic lrcquency scale
by the use of which each musical octave is given equal
space on the diagram. Iiach “C” of the piano, to-
gether with the hwhest and lowest notes of that instru-
ment, is indicated. This mode of plotting is generally
agreed to give the best impression of the aural effect
corresponding to the curve, but it is perhaps worth point-
ing out that if the frequencies had been plotted on a
normal scale, then practically the whole of the diagram
would have been taken up by that part of the curve to
the right of ““ Middle C,”” and the loss of high notes
would have appeared enormously greater than it does with
the correct logarithmic scale.

form' of the fr;\(*tion

T T LTMIBBLE] [T TT 1T T [AIGHEST.
GieiHoT e HO [oteTE e
| 1H_-H+-<Hi— A HRTTTT
100 FEIEEEE] 111 H
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Fig. 9.—Curve 1 is the frequency response curve for the amplifier
shown in Fig. 8, Note that the cut-off starts at about 200 cycles.
Curve 2 shows the response curve to be expected from a 3-vailve
amplifier conforming to the conditions as stated in this article.

It is quite clear that the curve in question represents
a thoroughly bad receiver, which will give ‘¢ woolly *”
and low-toned reproduction of music unless the low notes
are also missing, andd must in any case give very indis-
tinct consonants in speech.

Let us have a lock at ancther and more ditheult
problem, which is the converse of the analysis of a re-
ceiver already designed. Let us imagine that we pro-
posc to use a valve of amplification factor 25 to 3o as an
anode rectifier, and intend to follow it by ‘L.¥. amplifiers

«CRR,,

* The general form is R R.

R, R, and C are in ohms and “tavads. The curve of Figure 4
is used as before.

. where w =2 x frequency, and
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that amplify the signals given by the detector some j0
to So times before delivering them to the grid of the
output valve, which is to be of the '* super-power ’’ class
with an amplification factor of 5. We are to design an
amplifier to do this, with an everall loss of high notes not
exceeding 1o or 15 per cent. at 5,000 cyeles, this loss
being too small to be noticed by the ear.

More Valves and Less Amplification per Stage.

This looks, at first sight, as though the calculations
involved would be both long and difficult.  Apart from
the fact that an easy case has been chosen, problems
such as this are quite easily solved by the method of trial
and error, patience and a slide rule being all the equip-
ment required.

Obvinusly, there is no hope of getting an actual ampli-
fication of 70 times from a single stage, because no valve
of high enough amplification factor exists; moreover, our
analysis of the circuit of Fig. 8 has taught us that we
must avoid valves of the high amplification type if we
want to keep our high notes. It will therefore be neces-
sary to employ two valves between detector and output
stage, which makes the task extremely easy.

If we can get an amplification per stage of nine times
only we have done what we want, for the total amplifi-
cation then becomes ¢ x’g, or 81 times. Just to make
sure of nine times amplification, we will choose valves
of amplitication factor 12, which will have an impedance
round about 15,000 ohms, and will therefore require
anode resistances of some 100,000 ohms.

It is hardly necessary to give the full analysis of this
amplifier ; the circuit is shown in ¥ig. 1o, and the values
of R, R, and C are given in ihe table below, together
with the percentage amplification for high notes for each
inter-stage coupling.

W o
l R, (8} ' Per cent. of
Coupling. (megs ) (megs.) wpF. 1 5,000 eycle
I z notes retained.
V,—V, | 025 0.15 \ 210 90.5
v -V ‘ 0.10 0.03 110 9u.6
Vg—V l 0.10 l 0.03 ; 650 l 100

Ocerall high notes : retained, 90.29,
lost, .89,

As for the preceding design, the complete amplifica-
tion-frequency curve for this amplifier, which conforms
to the conditions laid down, has been worked out, and
is plotted on the same diagram (Fig. ¢, Curve 2). lItis
at once obvious that by replacing the one intermediate
I..F. valve of the three-valve receiver by two valves,
chosen to give a much smaller amplification per stage, we
have converted a thoroughly bad amplifier into one giving
really first-class quality, and, incidentally, have increased
the overall amplification by about three times. In the
writer’s opinion, the cost of an additional valve is a small
price to pay for so great an improvement, especially as
the extra anode current consumption is negligible. These
curves are commended to the notice” of any who may
possess, or think of consnudmg, reccivers built on the
lines of Fig. 8.
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High-note Loss in Resistance Amplifiers.—

It is interesting to note that owing to the hizh values
of plate resistance and valve unpedance associated with
the anode rectifier, and to the presence of the o.0001 pF.
condenser, practically the whole of the high-note loss in
the circuit of I'ig. 10 occurs at this point. The only
way of minimising the loss here while retaining high
sensitivity in the rectifier is by making V, a valve of very
low amplification factor—a ““ super-power ” valve, for
example.  To provide the necessary L. [, amplification,
valves of higher impedance would then have to follow
the ““ super-power ’’ valve, making a very odd arrange-
ment quite at variance with all one’s prejudices as to the
correct order of valves. The case is not likely to arise,
but it is conceivable that it might be necessary to design
such a recciver if sensitiveness to faint signals was re-
quired, and only one stage of H.F. amplification, on a
small aerial, could be provided. The difficulty is, how-
ever. usually dodged in practice by the usc of a grid
rectifier. when both R and R, can he very considerablv
lowered.

Building a Nearly Perfect Amplifier.

In view of the fuct that the bulk of the high-note loss
occurs, in any reasonably well-designed receiver, at the
coupling immediately following the rectifier, the follow ing
table has been prepared showing the high-note loss in-
curred by using valves of various amplification factors
immediately after the anode rectifier. A shunting con-
denser of o.ooor ul'. in the plate circuit of the latter is
assumed, together with the values of plate resistance
named.

] S

Per cent. high

“" of next !

1, (nominal) of detector

valve, (Ohms.) valve, notes lost.

— —— — ' —= C—
.l 10 2.3
20,000, with anode resist- ‘ 15 3.0
ance 100,000 ohms, ' 20 4.2
30 6.5
10 8.6
50,000, with anode x‘esi%-[ 15 11.3
ance 250,000 ohms, ‘[ 20 144
30 20.5
, 10 27.5
100,000, with anode resist- ( 15 33.5
ance 500,000 ohmes, ' 20 39.2
| 30 47.8

Unfortunately, it is utterlv impossible to predict with
any real accuracy the high-note loss taking place immedi-
ately following an anode rectifier, because the working
impedance of the rectifier is entirely dependent upon the
magnitude of the H.T'. signal applied to its grid. The
figures just given must therefore be accepted in the spirit
in which they are offered—that is, as a rough approxi-
mation to the true value, which is liable to be doubled or
halved at any moment by a touch on the tuning knols of
the recetver.

Even the most casual reader, if he has survived so far,
will by now have gathered that the calculation of high-
note loss is an extraordinarily intricate one, involving to
a minor extent even such unexpected variables as the size
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Fig. 10.—~To avoid serious loss of high notes in a resistance

amplifier and still retain good overatl amplification it is necessary

to employ three stages using low magnification valves and come—
paratively small anode resistances. R;, 250,000 ohms ; Ra, Ry,

100,000 ohms : C;, 0.0001 mfd.; coupling condensers 0.01 mifd.;

leaks 5 megs. V; (Det.) 50,000 ohms (makers’ rating) ; Vs, Vy,

15,000 ohms with mag. factor of 12; V,, mag. factor 5,

ol the aerial and the length of the loud-speaker leads.
The writer has done his best to present a readable account
of the subject, simplifying it down in the pracess so that
calculations of sufficient accuracy for practical purposes
may be made from an approximate value of the three
chief factors without the need for undertaking anv
measulements whatever.

In order to check the reliability of the results obtained
in this way, a nummber of measurements of the high-note
loss in actual amplifiers have been carried out, emploving
valves of which the individual characteristies had been
accurately determined. Neither the time nor the ap-
paratus at the disposal of the writer was such as to per-
mit the making of real laboratory measurements, but
nevertheless it was found that the bulk of the results
obtained agreed within a very few units per cent. with
the values of high-note loss obtained by calculation.
Those who are inclined to mistrust pure “ theory ”’ may
therefore make use of the methods and data that have
been discussed without fecling that the results of their
calculations are lacking in practical value.

- LOWESTL [ L LI T T T T T TMIDDLET | L T TIHIGHEST
4 INOTE-OF |Gy H’C.ﬁ H‘C. fCit C‘qlo" | { G NOTE-OF
T [RIANO-p A I L L L LY L TRIANG
S SRR NRA L NEaE s SNES ASEE A RS sa s aRE SUBE S
Al ENEESS NN aR| L T ]
‘ e
; 90| | 1 T[T 1]
-4 1 | T BRSNS ]
* 80 LL Ll EIEA .
[ YCLES | T I 15000 CYCLES
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Fig. 11.—The frequency response curve of the amplifier shown
tn Fig. 10

Since all that has been written in these three articles is
directed (o the onc end of making it possible to design
with certainty a distortionless resistance amplifier, the
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High-note Loss in Resistance Amniplifiers.—

writer feels that it would be a fitting conclusion to give
practical details of - circuit that can be relied upon to
give an output in which notes of all frequencies are fully
present.  Such an amplifier has already been given in
Fig. 10, together with the necessary figures which deter-
mine the loss of high notes; while if coupling condensers
of o.ot pF. and grid leaks of 5 megohimsare used between
each pair of valves, the overall frequency response curve
will be as given in I'ig. 11.  This curve is, to all intents
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and purposes, a straight line from 12 cycles up to 3,000,
the amplification falling off at these limits to go per cent.
of its value over the intermediate part of the range.

Provided that the amplifier is wecver overloaded, and
that the neccessary input to the detector is made up, if
required, by high-frequency amplification embodying cir-
cuits that are not too sharply tuned (and not on any
account Ly reaction), any receiver built to this specification
can be relied upon to provide signals of a quality to which
no loud-speaker yet built can do full justice.

EARTH NOISES AND THE FRAME AERIAL.
The Importance of Balancing Out Electrostatic Pick=up.

N article in Zhe Wircless World  (September
14th, page 333) pointed out that the directional
elfect of a frame aerial could be considerably
iimproved by cenire-tapping the {framec and con-
necting this tap to earth and to the valve lilaments, as
shown in the figure. 'I'he idea underlying this mode ot
conneclion is that the electrostatic pick-up, being nore
or less evenly distributed over the frame, should be
balanced out, leaving an approximation to pure electro-
magnetic pick-up. The degree of success attained in
eliminating the static pick-up can be gauged by the ex-
tent {o which the local station can be eliminated by
turning the frame into the position of minimum signals.
Those who live in large
towns are very frequently an-
noved by finding that all re-
| ception, save from the local
station, is impossible, owing
| to the noises due to the elec-
() trical machinery which 1is
now found everywhere. All
moving  elecirically driven
machinery, from a vacuum
cleaner up to an electric
train, scems to generate dis-
turbances which are carried
= along the electric  light
mains  (““ wired wireless )
for very considerahble dis-
tances from their point of
origin.  These disturbances,
which are usually classed to-
gether under the vague but inclusive title of  carth
noises,”” make themselves known to the user of wireless
receivers in the form ol a wide variety of scratches, cracks,
hangs, buzzings, and indeterminate uproar of all Kinds
whenever he ventures to tune in a station ar any distance.
In bad cases even the local station may have its pro-
gramme punctuated by the louder of the noises, while
every other station may be completely blotted out by a
continuous roar  Since these noises are completely un
tuned, it is not possible to eliminate them by making the
receiver ultra-selective.

FRAME

Frame aerial circuit giving
comparative freedom from
earth noises.

Apparently, however, the majority of the noises are
introduced into the receiver through cleetrostatic rather
than electromagnetic pick-up, for if the frame acrial
coynections shown in the figure are employed, the ratio
of nouises to signals can be very considerably reduced.
It is found that a frame, connected in the usual manner
(o the receiver, does nut offer any very great rcliet from
noise, but that if the connections shown in the figure
are adopted, a very considerable improvement results.
In bad cases it becomes necessary to extend the pre-
cautions beyond that of the simple centre tap by making
the tapping on the frame, which must for this purpose
be wound with bare wire, by means of a spring clip,
adjusting its position carefully to give the minimum of
interference.

Avoid Static Pick—up.

The lead from tuning condenser to grid, having no
counterpart at the other end ol the tuned circuit, must
Le shielded, which implies, in practice, that the tuning
condenser must be within the set, and the whole enclosed
in an earthed metal screen. ;

It is also essential to look very carcfully after the
leads connecting the two ends of the frame to the tuning
condenser and to take every precaution to ensure that
the static pick-up by them is identical. ‘This could be
achieved by using twin flex for the connections, but the
high capacity between the wires makes it unsuitable.

A good method is to make a kind of rope-ladder, the
two wires forming the uprights, while the rungs consist
of cbonite or wood spacing strips.  Alternatively, the
two wires may be sewn into opposite cdges ol a piece of
webbing, with the connection for the centre tap, i de-
sirerl, down the centre.

‘T'hese precautions may seem very elaborate, but it must
he emphasised that half measures give but little relief
from the earth noises, while a whole-hearted attack on
them, on the lines laid down in the present note, will at
the least make it possible to obtain some sort of enter-
tainment from any station which, on an open aertal, is
not so entirely blotted out by noise that its transmissions
are unintelligible.
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A German Experiment with the Gramophone.
By FRANK WARSCHAUER (Wireless Critic of the ‘' Vossische Zeitung ).

FIIYHA'T prejudice dies hard where a new artistic
medium is concerned was abundantly shown until
quite reccntly by the opposition among musical and
dramatic artists to the stcady development of broadcasting.
\When, three years ago, in the pages of a Berlin news
paper, the present writer declared that the new method
ot presentation could equal, and even
rival, its predecessors, the assertion
was  received  with  incredulity.
(Among the opposition was a well-
known Berlin music critic who has
since completely altered his views.)

In general there was an outcry against  :  instrument.
witat was termed the ¢‘ mechanisa i a well-known
tion ”’ of musical art. :

This phase did not last. Gradually
the musical profession began to suc-
cumb to the spell of the microphone,
not only to express its soul but to fill
its pockets.  The circle of broadeasting celebriries
widened ; persons of rank and renown joined the throng ;
and a point was at length arrived at when even the “ die-
hards”’ found it expedient to examine the position more
closely. "They found that broadcasting had arrived !

Exploring Fresh DPossibilities.

But cven to-day lLroadcasting las only half won its
battle. An artist’s willingness to Lroaccast does not imply
an ability to do so. At the present time contact between
the artist and the listener is not all it should be. Special
preparation and much thought are neccessary Lefore an
adequate broadcast performance is possible. Tt is not
cnough to repeat before the microphone what has already
leen received with acclamation in the concert hall or
theatre. The artist must explore the possibilities of tle
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Many inferior performances before the
microphone are simply due to the fuct
that the artist has no means of judging
his own efforts as heard on the receiving
In this article the writer,

German wireless critic,
deals with a novel method of broadcast
instruction now being tried oul in the

Berlin Academy of Music.

new medium, and if he succeeds in tapping new sources
ol expression, he should turn his experience to the benelit
of other artists.  Hec should assist in the general quest for
a new technique.

Herein lies the prime difliculiy.  In Berlin and the rest
of Germany conditions are highly unfavourable. As might
be expected, the leading broadcast
artists are not altogether willing to
communicate their secrets to their
lesser brethren; and so long as the
quality of performance has main
tained a tolerable standard, the ad-
ministrative  and  technical  depart-
ments have not interfered.

At such a juncture when the tech
nique of broadcasting appears to have
settled into the well-worn groove of
mediocrity, a new hope is kindled by
the latest move on the part of the
Berlin Academy of Music. The Academy has diagnosed
the malady and has initiated a scheme of remedy. 'The
credit belongs to Professor Schuenemann, Director of the
Academy, who has already given close study to the possi-
bilities of broadcast art.

The Academy founds its new enterprise on the doctrine
that the broadcast artist should hear himself as others hear
him—a pungent and sometimes unpalatable medicine,
extraordinarily potent in its effects.

The Use of the Gramophone.

In association with the Academy, an Institute of
Broadcast Research is being formed which will afford
artists an opportunity for unique experiments on the lines
indicated. A central studio has been constructed to the
acoustic designs of Professor Leithiiuser ; one of its advan-
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Teaching Broadcast Technique.—

tages is that it can be enlarged or made smaller as required.
Here the pupils will find themselves in the atmosphere
of the broadcast studio.  More important still, they will be
able to listen to their own performances with the same
critical ear as the broadcast listener. Ior this purpose
gramophone recordling and reproducing apparatus has been

installed, by the use of which the teacher will be in a’

position not merely to explain mistakes to the pupil but to
demonstrate them in a compelling fashion.

Part of the work at the Academy will consist of a
systematic study of the relative sound values of the various
instruments in relation to the microphone. A critical ex
amination will be made of that side of a musical trans-
mission which is controlled by the technical staff. The

MARCH 14th, 1928

task of the control engmneer will be studied afresh, for it
is realised that technical proliciency alone is inadequate in
the proper handling of musical output. A musical educa-
tion is a necessity. In the musical training of control
engineers, loud-speakers will be employed, and eventually
a short-wave transmitter will be installed.

Not least among the aims of the Academy is the
influence which 1t seeks to cxert over the younger genera-
tion of composers. 1f, it is felt, the composer can study
at first hand the peculiar problems associated with 1he
broadeasting of music, he will approach the new art
medium with a fuller appreciation of its scope and limita-
tions. This is an ambitious and promising programme
which may result in broadcasting helping to create a new
musical art form.

Codes and Abbreviations.

We have to corvect an error in one of
the four-letter ** Q ° codes as printed on
page 220 of our issue of February 29th,
QSTI should vead QSYI., The last two
of these codes as given in our list are, of
course, merely extensions of the Inter-
national QSY—¢ Transmit on a wave-
length of . . . metres ”—the final letter

I and “T 7 sigmfying which station
is proposing or rvequested to clhange ils
wavelength.

[sNeNeNe]

Short-wave Reception.

A corvespondent in Thames Ditton
sends us some intevesting results of obser-
vations taken of the audibility of various
distant short-wave stations since Jonuary
1st. He has tabulated these accovding to
the percentage of ‘‘ dependability,” ov
the proportionate number of observa-
Lions of the various stations which have
been vewarded by clear speech.  OUn many
Ol.‘CZlSi(H]S the carrier wave was o very
strong, but unless speech was also good
it was not counted among the * cleav”
observations The receiver used through-
out was the ‘“Empire Two,” described
in our issue of June 29th, 1927, and the
*“ dependability percentage’ i3 given
_thus: 2XAD, 86 pev cent.; 2XAF, 81
per cent.; 2XG, 80 per cent. (IFriday
evening only); 2XAL, 10 per cent.; 3LO
(Melbourne), 40 per cent. ; ANH, 22.5 per
cent. ; KDKA, 80 per cent.

In his covering letter our correspoudent
states that out ol ten attempts to receive
3L0 he was only able to follow the whole
programme on four occasions. He sug-
gests that the station is not using a com-
pletely rectified supply and suffers from a
form of ‘ high-speed fading.” He also
finds that speech from 3LOQ is infinitely
clearer than music, and that reception 1s
generally at its best about 2} hours after
sunset.

Bandoeng, ANH, was coming through
very well on 17 metres from 1 to 3 p.m.
on Sunday, February 26th, with no dis-
tortion but slight fading, and 2XG

TRANSMITTERS'

which, in addition to its usual Friday
transmission seems to Dbe testing every
Saturday afternoon, is reported as amaz-
ingly reliable and clear.

o000

Irish Transmitters,

Messrs. D M. and D. F. O’'Dwyer
(GW 18B), 9, Upper Leeson Street,
Dublin, were in touch with OA 3KS, Mr.
J. Sims, East Malvern, Vietoria, on
February 6th. This is stated to be the
first  two-way conmumunication between
Australia and the Ivish Free State. The
power input to GW 18B swas four watts,
derived from 200:volt accumnlators.

0000

The Ivish Radio Transmitters’ Society,
Solent Villa, Kimmage Road, Terenure,
Dublin, will forward cards and communi-
cations intended for transmitters in the
Ivish Free State.

9000

Through the courtesy of the Editor we
have received a copy of the first number
of Irish Radio News, the official organ
of the Wireless Soctety of Ireland. The
greater part of this first issue is taken
up with matters relating to broadcasting
in the Irish Free State, including an in-
tevesting foreword by Mr. M. R. Heffer-
nan, the Parliamentary Secretary to the
Minister for Posts and Telegraphs. Tt is
to be hoped that future issues will contam
motre news about the doings of the various
amateur societies and transmitters in
Treland.

S 000
Gireemland Expedition

The following stations were heard
during the last week in February by NX
1XL, the station of the Michigan Uni-
versity Expedition to Greenland :—

EG 2B, 20C, 2(F, 2N\, 2RG, 2XY,
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2YU, 5BD, 5BY, 5J\W, 5KZ. 5ML, 55K,

5WQ, 6BB, 6BY, 6CI, 6FR, 6JK, 60N,

6N 0, 6P, 6TA, 6QB, 6VJ, 6VP, 6\WO,

6YJ, 6YK, 6YL, GI 2IT, 6JA, GO 5X4,

6Ms, KO 112, 12B, 14B, 16C, 17C, 18L.
0Coo0

Transatiantic Amateurs,

The following amateur transmitters in
Cinada and the United States are anxious
to arrange schedules with British stations
on 20 or 40 metres :

NC 2BR.—Mr. A, . Brewer, 98, Bru-
net Avenue, Pointe Claire, Quehec.

NU S9EFY.—Mr. ¥. J. Broome, Box
346. Sun Prairvie, Wiscousin, U.8. AL

NU 9BIF.—Mry. G. M. Whitney,
“ WCFL  Municipal Pier, Chicago, Il

NU 6JU.—San Mateo Junior College,
San Mateo, California,

0000
Belgian Amateurs.

With reference to the note on page 166
ot our issue of February 15th, we lewm
that Mr. G. Regnier, EB 4WW_ was re-
ceived in New Zealand at strength R6 on
telephony, while using only 200 watts in-
put and combining the stations W1V and
4Z7%. He hopes to link up the three sta-
tions, EB 4WW, 4Z7%Z, and 4AX, and then
to work at moderately high power on
wavelengths of 20, 32, and 45 metres.
Reports may be sent to dWW at his usual

addvess, 17, Boulevard Frére Urban,
Liége.

0000
Obituary.

We regret to record the death on De-
cember 4th of Mr. Laurence Manning, oue
of the original memhers of the Institute
of Wireless Technology, whose station,
2GN, at 36, School Green Lane, Fulwood,
Sheflield, was well known to North
country transnitters,

0000

New Call-signs and Stations Identified.
2HD (Ex 2ADC) A. Harper, Cropwell Bishop,
Nottingham, transmits on 23 and 45 metres.
6RC R, P. Cole, 35, Park Road, Chiswick, W.I,
transmits on 23 and 45 metres.
2ACC -H. Bishop, 29, Birchwood Lane, Somercotes.
Derby.
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A Review of the Latest Products of the Manufacturers.

M.L. ROTARY TRANSFORMERS.

The voltage of supply mains seldom
exceeds 250, and this is hardly suflicient

for the power amplifiers ussociated with'

modern  coil-driven cone _loud-speakers.
If alternating current is available it is
a simple matter to step up the voltage
and  vectifv and smooth the output.
The ideal source of IL'T. is, of course,
the accumulator, Lut this is not always
practicable for high voltages. The votary
transformer  possibly offers  the Dbest
solution of the H.T. problem for pres-
sures of the order of 500 volts when

ML

A.C. mains are not available. The A 1.
Magneto Syndicate, Ltd., Victoria Works,
Coventry, have specialised for many vears
i machines of this type, and the one
illustrated is designed for D.C. input at
12 volts and delivers 60 mA. at 500 volts.

On test the machine was free from
ripple, perfectly silent and free from
vibration. A series of readings of output
voltuge and input current were taken
for various outpnt loads, and the results

rotary traznsformer for H.T. supply.
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voltage with load.

appear in the accompauying curves. At
the normal output rating the efticiency
works out at 40 per cent., but for high
ratings efficiencies as high as 55 per cent.
are obtainable,
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Input current for various output loads.

The machine employs permancnt ficld
mugnets, and will operate both L.T. and
T, if driven by a separate motor; a
special spindle extension for this pur-
pose can be supplied on request. Tle
price of the machine nnder review is
£14 10s., which compares very favour-
ably with the cost of H.T. uccumulators.
Machines with inputs wound for voltages
up to 250 volts are also available.

[sNeNolel

AMPLION VIVAVOX.

Electrical sound reproduction has been
the speciality of  Messrs. Graham
Amplion, Ltd., for many vears, so that
the design of a successful gramophone
pick-up should le to them almost a
matter of routine. The results obtuained
with the Vivavox more than tulfilled
expectations. It is highly sensitive, and
one transformer-coupled stuge preceding
the ountput valve was sufficient to pro-
duce a grid amplitude of 30 volts on the

last  stage—more than sufficient for
normal use.
The equipment tested, however, in

cluded a volume control so that the in-
put to the amplifier could be adjusted
to suit conditions. The volume control
uriit consists of a potentiometer mounted
in a heavy cast base, and the range of
control 1s fromn zero to the greatest
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volume of which ile amplifier is capable.
tach pick-up is sent out with a special
valve adaptor. This is plugged in the
detector valve sceket of the receiver,
and the detector valve is then jnserted in
the top of the adaptor. The function of
the adaptor is to break the grid circuit
of the detector aud to connect the pick-
up between the grid and —L.T.; no
extra grid bias is used.

The pick-up itsell is contained in a
moulded shell, ard is supplied with a
univevsal fitting suitable for the various
makes of tone arm. 1t is light in weight

Amplion
with volume comtrol and adaptor.

Vivavox type G.U.I. pick-ap

and should not causz undue record wear.
Due no donbt io the thinness of the
moulding, a distinct hiss is audible from
the sound box during playing. This is
much louder than the normal record
scratch reproduced by the loud-speaker,
which caunot be heard unless the lid of
the gramophone is open.

Best results ave ygiven with " loud ”
steel needles, and -with tlLese excellent
quatity with good definition and without
chattering was obtained.

Lhe price of the complete equipment,

including  pick-up,  volume  control,
adaptor and 9ft. leads is £2 10s. With-

out the volume control the cost is £1 15s.

»
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GARRARD MOTORS

There is a tendency among wireless
enthnsiasts who have tauk&n up the elec
trical reproduction of gramophone records
to overlook the importanee of a good
motor and turntable. Tt is of little use
expending infinile pains in perfecting the
pick-up, amplifier, and loud-speaker if
the results are to be spoilt by uneven
rumning of the turntable; yet ton often
one sees a cheap and nasty motor serewed
to a rough baseboard in association with
electrical cquipmment which mnst bave
cost upwards of £20.

A clockwork motor is probably the best
with which fo start wovk with grame
phone pick-nps. Apart from its inherent
simplicity there is no possibility of inter-
ference with the amplifier, which is some
times cansed Dby eleciric motors uniess
they are carvefully screened.

CGarrard Model 11a which plays two
12in. records.

The < Garrard 7 motors, made by the
Garrard Engineering and Manulacturing
Co., Ttd., 17 Grafton Street, London,
W.1, are of exceptionally high quality
and i1 every way worthy of the best
electrical reproducing equipment.  All
gears are machined from the solid, and
helical tceth ave used in all the impor-
taut gears and pinfons. As a vesult it
is impossible to hear the motor running
even when screwed {o a haseboard. The
winding gear is equally silent-——an hupor
tant poing if artistic continuity between
records is to be maintained,,

For general experimental purposes the
Model No. 1la is recommended. This is
of the open type built into a grey cast-
iron and stove-enamelled frame, and wiil
play Lwo 12in. records at one winding.
All important bearings are of phosphor
bronze. The double spring is enclosed
in a case which can be easily removed
ivom the frame Tor inspection or replace-
meunts by veleasing a simple spring clip.
This model costs £2 2s., and the prie:
includes 12in. baize-covered turniable,
inside or outside brake, speed indicator.
and regulating lever, winding crank, and
escutcheon fixmyg screws. ete.

The ** Super” Garrard motor is some
thing quite out of the ordinary and
should uppeal to those who wish to build
a really first-class outlit. It is totally
enclosed in a cast-iron case, and lubrica-
tion is by means of an antomatic pump.
This is actuated by the winding
mechanism and works in a sump at the
hottom of the case. Oil is pumped
through a delivery pipe on to the top
of the spring case unit and floods the
entire mechanism.  Ball thrust beavings

Wireless
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are fitted fo several important parts in
addition to the phosphor bronze beur-
ings.  ‘Che springs are 16ft. long, and

‘“Super " Garrard motor, totaily enclosed
and fitted with automatic oil pump.

will play three 12in. records with perfect
regularity without rewinding.

Each motor is seut out assembled on a
plated metal base and a template s
supplied for cutting and deilling the
motor lioard of the cabinet. The usual
accessories ave included and the price is

£5 15s.

GRAHAM-FARISH THREE-VALVE
COUPLER.

The dimen®ons of this unit ave only
63in. x 34in., yet it comprises a complete
three-valve amplifier with coupling con-
densevs incovporated in the base. It is
particularly well suited for amplifying
the output from a gramophone pick-np.
and with a " super-power’’ valve in the
last stage gives results equal to far more
expensive equipments. The only possible
eriticism is that the distance between
the pairs of grid leaks is rather too small
and with at least one make of valve there
is only just enough voon to insert the
middle valve.

For gramophone pick-ups; Graham-
Farish resistance-capacity coupler.

The unit can be used for many other
purposes, including broadeast reception,
and a comprehensive series of circuit
diagrams is included in the instructions.
The price is 12s. 6d., and the anode ve-
sistances and grid leaks cost 2s. 3d. and
2s. each vrespectively.  The {ormer
are available in values from 10,000 to
500,000 olins, and the latter from 1 to
5 megohms.
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GECOPHONE MODEL B.C. 1694 CONE
SPEAKER.

The performance of this loud speaker is
distinctly above the average bhoth as ve-
gards sensitivity and tone quality. There
15 a full-throated bass, yet the sibilants
of speech are quite distinct and the
sensitivity is extraordinary. The only
adjustment provided is a clamping screw
to allow for expansion and contraction of
the cone, which is made from a com-
posite fabric containing mushim,  The
cone angle is rather more acute than
usual, and the diameter 15 about ten
inches,

The cabinel appearance may he jndged
from the photograph; the back is perfor-
atell with large holes which allow free
civculation of air and prevent resonance.
Ready ccess to the interier is obtained
by the removal of a single knurled serew
which permits the complete removal of the
back panel.

Gecophone Meodel B.C. 1694 foud-spcaker.

The volume of svund ghtainable without
overloading and rattle is quite unbearable
noan ordinary room, and the full undis-
covted output from o D.E.SA valve s
casily accommeodated. It is an instvn-
ment that would do justice to any high
quality receiver or amplifier, and is quite
oue ol the best cone loud-speakers we have
tested  The price 15 £8 8s.

Grafton Eleetric Company, 53, Grafion
Street, Tottenhamn Court Road, London,
W.1.—Complete catalogue of wireless and
elecirical components. fully illustrated,
with comprehensive list of present-day
valves

cCooQo

Fuller  Accumulator Company (1926),
Ltd., Woodland Works, Chadwell Heath,
Zssex.—List 260. Radio Accumulators;
Types SW and SWD. List 266A. Radio
Accnmulators in Glass Containers, types
SWDG, SDG, LDG and RHG, for low
and high tension. List 91E. TInert Cells
and Dry Cells. List 130a. 8ac Elements
and associated iaterials.

B 40
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By Qur Special Correspondent.

Controversy : New Problems.—Captain Eckersley’s Scotch Tour.—Sandler in London.—
The New Radio Drama.—New Ideas for Broadcast Music.—Talk about Talks.

The Lifting of the Ban.

There are no formidable changes at
Savoy Hill in consequence of the Cuhinet
decision to allow controversial broad-
casting. I am told that when the
announcenient was first made there was
a deluge of cnquiries from people who
imagined that new departments would be
opeuned forthwith, complete with official
censors, and all the paraphernalia of a
newspaper ofiice.

The world has stood the shock quite
creditably, and is still awaiting the first
 controversial broadcast.”’

0000
A New Problem.

The new emancipation will first be
evident in the choice of speakers and
subjects for the * Topical Talks.” OQut-
side debates on vexed questions of the
hour will follow, and a number of studio
debates will also be arranged.

Very great caution will have to he
exercised, and no one appreciates this
more than the Programme Department,
to whom falls the queer task of staging
debates for a mixed audience of men,
wonmen and chiidren, The problem is
quite a serious cne, and rothing quite

like it has occurred before.
Q2000

Wanted : A Thick Skin.

No such problem ever faces the edilor
of a newspaper, whose views are, more
often than wot, professionally partisan.
In his case there 1s no moral obligation
to give both sides an equal hearing; he
can trust his rivals. In broadcasting,
the scales will be held by a single body
of arbiters, and woe betide that body
if its skin is not thick!

Cooo0
Controversy on the Prayer Book.

One of the first subjects of argument
befora the microphone will be the revision
of the Prayer Bock.

The lifting of the ban on controversy
will not, I learn, involve any extension
of the time allotted to talks. This sug-
gests that many of the ““educational
talks  may be abandoned with the
conciusion of the present series,
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FUTURE FEATURES.
London and Daventry (5XX).

Marcir  18c#.—Noszkowski  Pro-
gramme,

Maircn 19tH.-—Civil Service Choir.

MarcH  20rH. «— ““ The  Master
Builder,” a play in three acls
by Henrik Ibsen.

Marceir 21st.—Speeches following
the second annual bunquet ot
the Company of Muster Mar
iners, including H.R.H. tle
Prince of Wales.

Maren 22xp.—Charlot’s Hour-.

Marcu 23rp.—National Symphony
Concert  relayed from  the
Queen’s 1all, conducted Dby
Sir Hamilton Harty.

Mancn 24rn.—Eye-witness Account
of the Oxford v. Cambridge
Sports.

Daventry Exp. (5GB).

Marent 18ru.-—Military Band Con-
cert.

Marcn  19rn. — ““The  Master
Builder,” a play in three acts
by Henrik Ibsen.

MarcH 228vp.—Hallé Pension Fund
Concert, relayed from Man-
chester.

Marcy  23rp. — Vaudeville  Pro-
grimine,

Marer  24rn. “The Night
Fighters,” a play by Ceecil
Lewis.

Manchester.

Mancu 23gp.—A Dickens Recitul

by Arthur Hayes.
Newcastle.

Marcr 22xp.—Berlioz's ¢ Faunst

relayed from the Town Hall.
Glasgow.

Marcn 241w —Glasgow City Police

Xilitury Band Concert.

Aberdeen,
Marcn  191H.— .\ Scottish  Pro-
gramme.
Belfast.
Maren 19ru.—* The Voice of the

Sea,” choruses, stovies and

sonys of the sea.
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A Triumph of Talk,

Iow many pecple listening to Captain
Eckersley’s vecent hour talk from 5GRB
realised that it was being  delivered
extempore? To achieve the feat of the
world’s longest broadeast talk, the Chiet
Engineer sat alone. His equipment con-
sisted of a piece of paper bearing a few
notes, and a glass ot water.

[*NeRoNe]
“P.P.” in Scotland.

Captaiu Eckerdey is now in Scotland
busily engaged on a lecture tour. To-
morrow evening (Thursday) he will speak
at the big concert which the Aberdeen
station is giving in the Musie Hall.

coo

Sandler’s First London Eroadcast.

Last week it was hinted in these
columus that we should soon hear Albert
Sandler and his orchestra hroadcasting
from the Park T.ane Hotel, London, It
is now definitely arranged that Sandler
will broadeast fram that hotel ou Sunday,
April 15th.

vooo
A Question of Acoustics.

Some uncertaiuty had existed as to
whether the I'avkc Lane lotel would be
acoustically suitable, but an interesting
test carried out Ly t(he B.B.C. Balance
and Control Department on Wednesday
last vemoved all doubts. Tt cannot truth-
fully be said that Sandler's new surround-
ings offer liim quite the same opportuni-
ties as he enjoyed at Eastbourne. ILis-
lening fo the special reception test in the
Savoy Hill “ drawing-room,”” I noticed the
absence of the echo effect which has al-
ways added brilliance to the Eastbourne
transmission. The test took place in the
emply restaurant. and an hour elapsed
hefore the control people were fully satis-
fied with the plaeing of the differeat in-
stiruments

D000
Further Tests Possible.

1f, as has been suggested, tlie presence
of a large audience in the restaurant is
found to spoil the quality of the trans-
missions, it is possible that tests mnay be
made with the orchestra playing in ths
large ball-room.
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Week-day Concerts irom Easthourne.
Concerts arce still to be given from the

Grand Hotel, Eastbourne, under the
direction of Thomas Jdnes, the well
known Birmingham conductor, but 1

wnderstand that these will- be broadeast
on week-days only.

0000
The New Technique,

A few more whispers have reached me
regarding *¢ Speed,” the radio play in a
new form to be broadeast on April 2nd.
As  mentioned last week, ‘“Speed
treats of the eternal conflict between
mere man and the gods of Olympus, but
it will not Le hazy and abstract on that
account.  Aeroplanes, motor curs, and
sther modern contrivances will add swift-
ness Lo the drama, and will no doubt
assist tovards the final extinetion of the
mortals,

0000
Appealing to the Imagination,

Tt is siguificant that ““ Speed e
ploys the same artilice which made such
a success of “ Shadows ™ a few weeks
ago, namely, sudden and poignant
appeals  to the  imagination. In
¢ Shadows ’’ we heard a pistol shot: our
imaginations did the rest. So it will be
in “Speed.” We shall hear the swift
approich of the motor cav, the country
vokel's exclumation as it begins to take
the curve, and then . . . but it would be
A pity to say too nueh.

Beating the Film.

Tt will probably be found that the
hroadeast drania of the future will derive
its main appeal from its grip upou the
Tmagination. A sound can  stir  the
emotions just as surely as a spectacle;
in fact, an ilusion is often shattered
when the ear 15 aided by the eye
Because of this there is every proba
bility that in  certain  departments of
drama, broadeasting may soon supplant
the film. In pliys of the Grand
Guignot type the flm generally  fails
miserably. It behoves the Dramatic De
partuent at Savoy Hill to prove con-
cinsively that broadecasting does not. Biy
strides have been made already.

cooo
New Tdeas for Broadcast Music.

The waltz " Destiny ”’ which has been
plaved, whistled and hwnmed all over
the world, wuas the work of a composer
who proposes to show listeners some new
ideas in broadcast music on April 1st.
He is A, dydney Bayes, at preseut
appearing with his band of twelve in
“ Clowns in Clover” at the Adelphi
Theatre. His use of the saxophone and
nated brass for light musie, as distinet
from daunce music, will indicate his belief
that these tnstrumental effects must have
their place in all light orchestration of
the future, more especially, pervhaps for
broadcasting.

[sHeR o)
Bach’s Cantatas : An Easter Innovation.

That great master of church music,
Bach, wrote not merely one Cautata for
cach Sunday of the year, hut almost
enough to permit ot a different one being
given for every Sunday during three or
four ye: Most of these cantatas stifl

Wireless
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exist, and the B.B.C. proposes io broad-
cast a number of them, starting on Kaster
Sunday. They will ran {fortnightly, and
alternately from 2LO and 5GB, i.e.. the
first from London on April 8th will be
“ Thou Wilt nol leave my Soul in Hell.”
aud the first from 5GB on April 22nd
will be *“ Thou Guide of Israel.”
cooo

The Pied Piper.

© Lhe Piper,” an opera founded on
Rubert Browning's ““ The Pied Piper of
Hamelin,” will be broadeast from 5GB
on Mareh 20th. The composer is Herbert
Fervers, whose ““ Penelope >’ was given a
first performunce by the B.B.(. a few
weeks ago.  ‘“ The Piper ™ has also been
broadeast on one or two occasions.  ¥or
the 5GB broadcast Dale Smith will take
the part of the Piper, Doris Vane that
of a Lame Boy, Stuart Robertson is the
AMayor of IHamelin, Frederick Haves the
Town Clerk, and Dorvoihy Burton is the
Boy’s wother. My, Ferrers will himselt

conduct e Wireless Syinphon
Orchestra.
co [¢]
We’ve Heard Them Here.
A new  broadeasting  combination in

Anerica is kuown as the
Agitators Male Quatet.”

America seems to bae all the

appropriate titles !
©00COo
Interference by Electrical Machinery.

A miysterious form  of  interference
upset listeners in Blackpool a few nights
ago. It was described as a  wireless
roar.” On the next evening it had
disappeared and has not been heayd since.
The strange visitor—it 1way have been
sowe form of high frequency inachine—
does mot appear to have transferred its
attentions elsewhere.

Al the present time the broadcast wave
bands are comparatively free from dis-
turbance, jndgih: by the luck of reports
at davoy Hill.  Electrical machinery is
a pretty eonstant source of interference in
some districts, but there do not appear
to be any new offenders.

cooo
Are ““Snippety ” Programmes a Mistake ?

When in trouble most of ns derive a
sneaking satisfaction from Lhe thouwsht
that others are also *“getting it in The
neck.” 1t may, thereforve, cheer the
B.B.C. (who have, it is ftrue. cowe
through their major troubles) to know
that the South Afvicin Broadeasting Com-
pany is being asked to improve the pro-
Jl'llll”lles.

South Alviea, il seems, has grown tived
ol the * snippety ™ progranmme. It now
demands the *“group ” scheme of pre-
sentation, after the fashion of the pro-
grammes in this country. A writer in
the Sowth  African Wirelese  TWeeldy.
voicing the apiition of readers, says that
programmes made up of odd items “lead
nowhere, do nobody any good. und gencir-
ally just result in a helerogencous col-
lection of nothing.”

0000
Drawbacks to the ““ Group” Scheme.

Surely this is putting it a little too
strong.  Many people can ouly listen at
odd momeuts, aud camiut be expecled to

S Automalic

most
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extract  much enjoyment from fen
minutes of a radio play or other type of
performance which requires attention
from start to finish.

There will always be a demand for odd
itemns, and the S.A. Broadcasting Com-
pany would be well advised not to make
averwhelming changes in their present
programme policy, They counld do worse
than follow the lines of our own B.B.C.
progranmnes.

0000
New Irish Broadcasting Journal
A **New  Programme  Paper ™ for

listeners in ihe Ivish Free State makes
its bow under the title of *“ The Irish
Radio News ” (No. 1, New Series). The
fortheoming programmes from the Dublin
station 2RN formm the main contents ot
the journal, which also iuclndes interest-
ing paragraphs and news items concerning
hroadeasting events und celebrities. The
lirst number reccives the benison of the
Parlinmentary Secretary to the Minister
for Posts and Telegraphs, Mr. M. R.
Hefternan, who contributes an article in
which he maintains that broadeasting
should aim to be, in the words of the
late  Kevin  O'Higgins, * consistently
vood rather than oceasiomally excelleut.”
cooo
Talks.

A courtevus correspondent rebukes me
for discouraging broadcast lalks. The
fict emerges, however, that he resides in
Birminglam and his Jetter hnplies that
Le listen chiefly to 5 GB, a stution which
has only just ubandoned the principle of
“all musie, no talk.”  Programnes of
this kind must be rather satiating and
one can veadily sympathise with the
listener who vearns for a little talk, be
it ever so humble, to break the monotony.

But what so mauy listeners guarrel
with is the arrangement whereby talk
is nnnecessarily prolonged with insuffi-
cient intervals of wusie. In the past
weuk, lowever, the sitnation has changed
immensely with the lifting of the ban
ou controversy. Talks of the fnture will
gain in vitalily and it is not impossible
that a demaund may arise for more and
more talk. There has been no such de-
mand. up to the present.

0000
Broadcasting in Iceland.

Broadeasting interest in Iceland is de-
cidedly on the increase and the n