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The Service is subject to the rules of
the Department, which are printed
below : these must be strictly enforced
in the inlerest of readers themseives.

Wasted Energy.

I have a 50-volt Lhonge-lighting plant, with
u battery of vecumulators. Would it
be practicable and economical  to
charge my 6-volt L.T. battery from
this source? V. W. P

It would be practicable, but not
economtcal.  This is becuuse more than
four-fifths of the energy consumed from
vour battery would be wasted in heating”
the necessary voltage-dropping resistance.

coou

An Old Friend.

flave you ever published any construc-
tional details of the bond-pass plter
arrangement shown ia Iig. 1 () of
the urticle entitied *“ Selectivity and
Quality,”” which appeared in your issue
of October 30th? If you have not,
1 should particularly welcome a word
of advice us to the number of turns
suitable for the inductance I, which,
I assume, acts s a coupling betw: ecn
the tico ~e71a/ate tuned circuits.

5. B C.
If vou consider carefully the circuit
diagrain  of  several recent Wireless

World receivers, such as the S.G. Re-
gional set and the 1920 Everyman Four,
you will see that the filter armangement
to which youa refer is similar in (ssentmls
to the aerial- grid circuits of these sets.
We have redrawn this conventional filter
circuit, showing it in comparison with the
aerial input .mangement of the sets men-

(b)

Fig. 1—Conventional inductance-coupled
filfer (4) compared with a popular aerial
circuit arrangement (b).
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tioned in Fig. 1 (a) and (b) respectively.

Tt should be realised that the coupling
tmductance L, is common {o both circuits,
and, instead of using a separate winding
[or the purpose of (ouplmg one can make
a tapping on o either of the tuning coils;
this latter arrangement is that adopted in
The Wireless World sets.

It should be pointed ont that in the
arrangement shown in Fig, 1 (b), inter-
cireuit coupling is not ]nuely inductive
as there is also a mutual inductance cffect,
and 1t is only in this respect that there
is difference between the arvangements.

Tull details of the windings are given
in the articles in which the receivers are

described.
coCO

0.0003 or 0.0005.
that in the many two-circuit
tuners described in ‘‘* The
World  of late, a 0.0005
invariably used
Is this absolutely
several spare

! notice
werial
Wireless
mfd. comlenser ix
for aerial tuning.
necezsary ? ] have
0.0003 mfd. coundensers, and should
like to use one of them, if possible,
e altering wmy present receiver:

C. G.

Unless a fairly lavge condenser is used
for aerial tuning, it will be found that
1t is impossible to cover the entire hroad-
cast hand without a change of aerial
coil, this in spite of the fact that the
disturbing effect of aerial capacity is to
a certain exfent removed by the usual
practice of fitting a fixed condenser of
0.0002 mtd. in series with the aerial.

If you wish to use one of your present
variable condensers for the aerial circuit,
it will be found necessary to make pio-
vision for changing coils, or, alterna-
tively, to use so small a series condenser
in {he aerial circuit that signal strength
will almost certainly be considerably less
than it need be.

cC oo

A Source of Electrical Interference.

I am puzzled as to the reasonwhy I should
be troubled by inierference from my
domestic dectric light wiring, while
my nexé-door nelghbour, whose sup-
ply 15 from the same source, is quite
free from this interference.  Our
houses «re «lmost identical, the wir-
ing eystems are similar, and neither
o/ us uses any electrical mmhmem/ or
appliances other than lamps.  (Can
you explain? F. D R

Very possibly there is an intermittent
disconnection in vour wiving, and we ad-
vise vou to examine all switches, fuse
hoxes, junctions, etc. If these are in
order, it is probable that your trouble is
due to a failure of the earthing system,
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.\ PROBLEM_~

A selecion of queries of general

inferest is deall wilh below, in some

cases at grealer length than would be
possible in a letler.

and you should make sure that the sheath
ing of the wires {or the metal conduit, if
used) is properly ‘““bonded ” together and

counected to earth.
ocC 00

Why a Bigger Condenser is Necessary.
After handling a friend’s veceirer fitted
with differential reaction, 1 decided
to instal one of the new three-element
condensers in my own receiver, and
chase a capacity of 0.0001 mfd., which
is the samne as that originally wsed.
The condenser 1s connected in the
manner shown in your journal some
time ago; but, much to my surprise,
reaction coutrol 1s not so good as it
was before making the alteration; in
fact, it is impossible to obtain oscillo-
tion except when the moving ranes
are fully in mesh with the set of fixed
plates which are tn connection with
the reaction cail. Do you think that
the reaction windings of my coils are
wnsuitally plopmtionml /07 this
method of control ? W.
It must not be taken that the feed back
throuzh a differential reaction condenser
of 0.0001 mfd. is equal to that of & normal
condenser. This is dne to the fact that
there 15 a by-pass cflect, as the second
stator is connected to earth; in couse-
quence, there is less energy passed back
through the reaction coil, except when
the rotor is at the *full-on” setting.
We expect yvour trouble will disappear
if you fit a condenser with a capacity of,
say, 0.0002 mfd. between the rotor and
each stator. We recommend this course
because the larger eapacity will probably
improve detection efliciency, but, if you
prefer it, matters could be improved by
adding turns lo the reaction coil.

RULES.

(1.) Only one question (which must deal with
a single specific point) can be answered.  Lelters
must be concisely worded and headed *“ 1nfor-
snudton Department.””

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

(3.) Designs or circwil diagrams for complete
recetvers cannol he given ; wunder present-day
conditions justice cannot be done to questions
of this kind in the course of a letter.

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

(5.) Designs for componenis such as L.I.
chokes, power transformers, elc., cannot be
supplied.

(6.) Queries arising from the consiruction or
operalion of receirers must be confined fo con-
structional sets described in ' The Wireless
World > ar to standard nenfacturers’ receivers.

Readers desiring  informalion on malters
beyond the scope of lhe Informuation Depart-
meni are inriled lo submit sugyestions reqarding
subjects fo be lrealed in fulure articles or
paragraphs.
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Job’s Comfort.
Signals_from the new 2LO spread over a
fairly wide section of my tuning
dials, and I have come to the con-
clusion that, unless 1 make a radical
improvement to my receiver, the
opening of the alternative programnie
slation awill entirely prevent recep-
tion on the lower part of the tuning
scale, even if there is no mutual infer-
ference between the Lwo transmitters.
Before starting reconstruciion of ny
set, I should like to ask you if it 1s
logizul to asswmme that, ante r[rmce
from the new station will spread over
a hand of wavelenyths of the samne
width as that occupred by the present
transmission. R. T S
We fear that you are over-optimistic in
making this assumption. It is proposed
that the ualternative-programme station
shall work on a lower wavelength than
that of the present 2LO, and, as the cir-
cuits used in ordinary veceivers tend to
become less selective at the lower end of
the tuning scale, it will be found that the
band of {requencies over which inter-
ference is present will be wider.

Wireless
Worldl

should he anv serious loss. Matters ave
so arvanged in the design that there is a
certain amount of ‘‘ pulling ”’ hetwefn
aevial and secondary cireunits, without the
need for ohserving any special precantiond
in operation. ‘This tends lo correct any
high-note loss in the tuned intervalve
circuit, and the overall result is that
the set gives “bright > reproduction.
ococoo

Using the High-power Pentode.

I am thinking of making the Foreign
Tiisteners' Four, as described in *“ The
Wireless World > for July 3lst and
August Tth, and should like to kiwow
if it would be possible to use « P.Al.
244. pentode valve in the L.F. posi-
tion. 1If so, will you qive me s0me
idea as to the alterations that will be
necessary? I can get a power trans-
former delivering 310 wvolts across
each  haf of the lhigh-tension
secondary, and with suitable low-ten-
sfon outputs. L. P. A

There is no reason why the new high-
voltage pentode valve should not be used

in this receiver, and we give in Fig. 2 a
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Fig. 2.—Super-power pentode output valve for the ‘‘ Foreign Listeners’ Four'':
diagram showing circuit modifications.

Side-band Loss.

Wil you give me an idea as to the prob.
uble loss of side-hands in the ** 19%0
Everyman Four ' receiver

. F. B

It is wol possible to give a definile
answer to this question, as a good deal
depends on the way in which the set is
operated. As vou will know, a coupled
tuned aevial circuit is provided, and if
the recetver is cperated in such a way
that theve is a {endency towards double-
hamped tuntug—but there should not be
more than a meve tendency towards this
effect—there is no reason why there

civenit diagram showing the necessary
modifications.

You will see from the diagram that the
potentiometer controlling the screening
erid voltage is retained; there would be
no harm in increasing its value slightly in
order to counteract the increase in cur-
rent through it, which is due to the
higher voltage delivered by the rectifier.
1t wili be recessary to insert a voltage-
dropping resistance in series with the feed
lead for the H.F. valve anodes, and also
to increase the value of the resistance pro-
vided in the original design for the detec-
tor ancde circuit. It is advisable to de-

WwwWw americanradiohistory com

NOVEMBER 27th, 1929.

couple the screen circuit of the pentode in
the manner shown, and, as you will doubt-
less realise, care must be taken to see that
the low-tension windings of the power
transformer which feeds the output valve
fiilumen. 1s redesigned, in orvder that it
may deliver a lower voltage suitable for
the pentode  filament. )
cooo

Two Sets Compared.

Wil you please give me an idea as to
the relative zelectivity of the ** 1930
Ereryman Four” and the ** Wireless
World Kit Set "2 Up to and includ-
ing the H.F. stage, both receivers
have many obvious poinls af simi-
larity, and I wn undecided as to
ashich to choose. T. F. C.

Both these receivers are well above the
average in the matter of selectivity, but
there can be no doubt that the ‘<1930

Everyman Four ” is the better of the two

in this respect. Not only does it inciude

a more selective form of aerial coupling,

but all the circuits in it are of lower 11.F.

resistance, and—as important as anything

clse—it makes use of anode bend detec-
tion; which alwayvs tends to prevent the
spreading of unwanted signals, provided

their strength is reduced by detuning to a

value considerably less than that of the

signals which it is desired to hear.

FOREIGN BROADCAST GUIDE.
KOENIGSWUSTERHAUSEN

(Zeesen) (Germany).

Geographical position: 52° 17" N. 13°37'E.
Approximate air line from London: 588

miles.

Wavelength : 1,635 m.  Freguency:
183.5 ke. Power: 30 kW.
Time: Central European (one hour in

advance of GM.T.).

Relays Berlin (Witzleben) and other Ger-
man stations, but gives an alternative main
evening programme ; works throughout the
day from 5.55 a.m. G.M.T. with talks, etc.,
including the following principal standard
daily transmissions, GM.T. :—

5.55 a'm. weather ; 6 a.m. physical exer-
cises from Berlin; 11 or 1130 2m.
gramophone records ; 1.30 p.m. child-
rven's hour ; 7 or 7.30 p.m. main even-
ing concert.

A male announcer. Call: Achlung!
Achtung ! Hier Koenigswusterhausen und
der Deutscher weltrundfunksender auf
welle ein und dreissig homma acht und
dreissiz. (This is Koenigswusterhausen
and the German world transmitter on
31.38 m.).

When relaying Berlin, this station, as well
as Magdeburg and Stettin, are in-
cluded in the call.

Interval signal: Metronome.
per minute.

Closes down with the German National
Anthem, played to the melody of the
Old Austrian Hymn (Haydn).

120 beats

Under the heading * Foreign Broadeast
GGuide,” we are arranging to publish a series of
panels in this form, giving details regarding
foreign broadcast transniissions.

B 38
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VALVE DATA SUPPLEMENT.
\\‘A ITH this issue we publish as a separate sheet a

A\ v Valve Data Supplement, giving technical and

; other information regarding representative
radio receiving valves on the British market.

Readers will find that the information published is
very much more complete than anything which has
hitherto been attempted, as, for instance, the inclusion
of a column giving the A.C. power output in milliwalts
of some eighty-five different valves. This information
has not been available previously and should prove of
very great value to those concerned with the design of
receivers. Thé inter-electrode capacities of most of the
screen grid valves are given and the maximum attain-
able stage gain of these valves, calculated on the basis
of the inter-electrode capacity.

The inclusion in this issue of an article having special
bearing on the Valve Data Supplement provides, it is
believed, all the assistance necessary to readers who
wish to make the best use of the information which the
supplement contains.

A2
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VALVE SUPPLIES.

\ ANY readers have written to us stating that they
l&ﬂ[ have found it impossible to obtain certain valves

of the new Ma?da series, such as have been
incorporated in the designs of recent Wireless World
receivers, through the usual trade channels.

On enquiry from the manufacturers, we learn that
the demand for these valves has been so great that it
is impossible at present to issue adequate supplies to
retailers, although we understand that the position is
rapidly improving. '

As u temporary measure, however, until production
is able to cope with the demand, the manufacturers
have kindly undertaken, at our request, to supply valves
if readers of The Wireless World write direct to them at
the Edison Swan Electric Co., Lid., Service and Instal-
lation Department, 1. Newman Street, Oxford Street,
W.1, ordering the valves they require and stating for
what Wireless World receiver they are to be used. It is
cssential that applicants should give the name and
address of their local radio dealer. Valves will be
despatched to readers by post, c.o.d., the charge
being the usual retail selling price of the valves, plus
cost of postage. Prompt application should be made
for the valves by readers who wish to avail themselves
of this opportunity, as this special arrangement can only
be regarded as a temporary measure.

cCoCO

THE HAGUE CONFERENCE.
N interesting report has recently been received of
A a statement made by the Chairman of the U.S.
Delegation to the recent Radio Conference at the
Hague on his return to Washington.

The statement would lead one to suppose that the
American delegates had things very much their own way
at the Conference. In his report the Chairman says:
“ The proposals and studies prepared in Washington
last summer and sent out by the U.S. to all nations were
faken as the basis of discussion at the Hague,
and in almost every case were adopted, not always with
our original wording, but with our original intent.”” The
Chairman is also reported to have stated, “ T think, per-
haps, the splendid technical contribution made by the
U.S. Delegation at the Haguc in 1929 will enable the
next meeting at Copenhagen, in 1931, to dodge the
troublesome ‘ Iinglish * questions by authorising the use
of the * American ' language instead of * English.” "’

It would appear that the U.S. attaches more import-
ance than other countries to the question of obtaining
a dominating pesition in International radio discussions.

www ameticanradiohictory com
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Details of the Apparatus Used.
H. KINMAN

(Of the British Thomson-Houston Company’s Engineering Laboralory at Rugby).

HE importance of reducing the interelectrode
capacity between the anode and control grid in
screen-grid valves in order to obtain a degree

of stable amplification at high frequencies is well known
and has been the subject of recent discussion.®

A method of measuring this capacity was described
by A. W. Hull and N. H. Williams in 1926,* and more
recently another method has been described by N. R.
Bligh, B.Sc.* The method described in this article is
based on the substitution method, outlined by Hull and
Williams, in that the valve capacity is determined by
observing the capacity change required in a standard
condenser connected in parallel with the valve capacity
when coupled between an R.F. source and amplifier
to obtain the same amplifier output reading when the
valve capacity is removed. The bare theoretical circuit

1 W ‘l
Li79)
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Fig 1.—Schematic diagram of apparatus used for the measurce-
ment of valve interelectréde capacities.

arrangement is shown in Fig. 1, in which the R.F.
source is coupled to a screened amplifier A through
the valve capacity C, and standard variable condenser
C. A meter M indicates the degree of coupling between
the R.F. source and amplifier caused by the coupling
capacities C, + C.

The meter reading is noted when both C, and C are
in circuit. When S, is-open C, is removed from circuit
and C is then increased until the original meter reading
is obtained. The change in capacity to produce this
effect is equal to the coupling capacity of the valve
and can be determined from the known physical con-
stants of the condenser C which will be described later.

' See FLxperimental Wireless, June, 1929, page 293; also The
Wireless World, July 24th, 1929, page 68. ’

2 Physical Reriew, Vol. 27, April, 1926

} Experimentol Wireless, June, 1929, page 299

The three interelectrode capacities present in a screen-
grid valve are represented in Fig. 2 by C,,, Cger and C,
respectively, the value of C,, which is desired, being
but a small fraction of C,, or C,,.

In testing this circuit it was found that the results
obtained were not con- ]
sistent with the above
simple theory, the cause
being traced to the shunt-
ing effect ot the anode-to-

screen capacity of the | - | ¢ _p
valve under test. The .
effect of this capacity

Fig. 2.—Equivalent circuit

showing the three interelec—

trode capacities present {n
a screened valve,

when switched in or out of
circuit is to react upon the
R.F. source and alter the
impressed voltage or frequency or both, so vitiating the
readings. This effect was small with the early types of
valves such as the Hull, or where the capacity C, is
relatively large, but with valves of the AC/S type, the
anode-screen capacity is relatively larger and the
coupling capacity C, very small, therefore the effect of
the former capacity must be taken into account.

This difficulty was overcome by using a small vari-
able condenser C,, as shown in Fig. 3, to replace the
valve capacity C,, when the switch S, was operated,
C, being adjusted to balance exactly the effect of Ceae On
the input voltage. In order to adjust C,, however, it
was necessary to remove the coupling through the valve
to the amplifier when the switch S, connects the valve
in circuit, ctherwise the effect of the capacity coupling
through C, would be included in the balancing adjust-
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Fig. 3.—The cfecuilt arrangement which was designed to over=
come the shunting effect of the anode—to-screen capacity of the
screened valve,
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Measuring the Interelectrode Capacity of Screen-grid Valves.—
ment. The coupling capacity C, was, therefore,
removed by means of switch S,, which disconnected the
control grid from circuit, a small condenser C, being
provided to compensate for the removal of the valve
capacity C,,, which is normally in shunt with the input
circuit of the amplifier. C, g
can, however, be dispensed
with, but a compensating

adjustment on the input o s oxierd iderds e dhventack ¥ 4
N N e rer! 2§ i
tuning  condenser would mel’ 2 ‘_l” ars .elx e'Il’l lzie : ' .lmle” thoé, u; ‘\crfeem

11].en bC n(‘CeSSHI‘yL It was valve with an inlereiectrode [lp(lcl y Of order of one

found more convenient to
use a separate condenser as
indicated in Fig. 3 for this
purpose.

It may be of interest to
point out that -whilst C,
can obviously be made to equal C,, in capacity, 1t will
not usually include the H.F.. resistance introduced by
the valve, valve-holder, etc. The damping effect of C,
on the input circuit of the amplifier will, therefore, be
less than when C,. is in circuit, and a larger output
rcading obtained. The magnitude of the reading for
this adjustment is, however, immalerial, as will be
explained later.

companying article an

Description of Apparatus.
The coxplete circuit arrangement is given in Fig. 4.
The H.F. oscillator needs no special description other

Wireless
World

It is not overstating the case to say that the greaf strides
made in stable H.F. amplification during the lasl year

hundredth of a micro-microfarad or less.
has been greatly assisted by the design of highly specialised
apparatus for measuring minute capacities.
inferesting description of suci
equipment is givei

611

In this particular case the wire was coupled by an m-
sulating link to the movemerit of a standard micrometer
which not only provided a scale, but also gave a very
fine and accurate adjustment. Fig. 5 shows the appear-
ance of this condenser. The capacity change per
centimetre of movement was calculated from the follow-
ing equation:-C = 1/2-
R .
(loge R;/-‘; is the
capacity change per cm.
length; R, is the radius of
tube electrode, and R, the
radius of wire electrode.

where C

This progress

In the ae- In  constructing such a
condenser, certain precau-

tions are necessary :—

(1) The electric field
between the electrodes
must be confined inside the tube. This is eifected by
suitable external screening.

(2) The “ fringing’”’ capacity Detween the ends of
the tube and wire must be practically constant over
the working range of the condenser, and must also be
small compared with the true radial capacity between
wire and tube, i.e., the tube must be long and the
axial movement of the wire a fraction of its length
within the tube.

{t will be understood that the adjusting mechanism
must be insulated and well screened from both elec-
trodes, whilst the carth capacity of the wire which pro-
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FOR My FOR M
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I S —+
H.F.OSCILLATOR
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Fig. 4.—Complete circuit diagram ol equipment containing essentially a valve voltmeter, H.F. amplifier, valve under test and an
H.F. oscillator.

than that it provided a constant high-frequency and
output voltage across the coupling coil to suit the par-
ticular H.F. amplifier employed. The frequency actu-
ally used in these tests was 750 kilocycles. The vari
able condenser C was specially constructed for the tests.
It consists of a brass tube as one clectrode and a thin
wire as the other, the capacity change being obtained
by moving the wire along the axis of the tube and
measuring the displacement on some convenient scale.

A 23

jects outside the tube must be constant.  The wire
itself must also move without deviation along the true
axis of the tube. The condenser shown in the photo-
graph had a capacity change of 0.01075 cms. per revolu-
{ion of the micrometer, and this was sub-divided to give
a fine adjustment of 0.00043 cms. variation for 1/25th
of a revolution

The switch S, was of the so-called anti-capacity type,
having the additional feature of a screening member

WWW-americanradiohistorv com
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Measuring the Interelectrode Capacity of Screen-grid Valves.—
between the moving contact and the fixed contact which
connects to the anode of the valve under test. A slit
was cut in this screening member to allow of the passage
of the moving contact.  The mounting of the valve
under test required some attention to ensure that all the
clectrostatic coupling between anode and control grid
was inside the valve. In practice, a metal partition is
usually provided with a circular hole through which the
valve is inserted, thereby screening the wire connection
to the anode from that to the grid. In the present
arrangement a double screen was provided to allow
valves of differing lengths being used without alteration
to the screening.

Certain tyvpes of valves, similar to the Hull construc-
tion, require an earthed metal screen over the entire
bulb. In fact, the capacity C, can be reduced to some
extent in any valve by com-
pictely covering the bulb f
with tin-foil and earthing it.
The external screen ap-
parently  neutralises  the
coupling effect of the mag-
nesium coating inside the
bulb, which may, in some
cases, extend from the
anode terminal round to the
pinch to which the control
grid is anchored. In some
types of screen-grid valve
the magnesium coating is
earthed by the makers.
When this is the case, an ex-
ternal bulb screen, as dis-
tinct from partitioning screen, wil obviously be super-
fluous.  The radio-frequency amplifier consisted of
only one tuned H.F. stage and employed a Cosmos
AC/S valve, which enabled a circuit amplification of
well over 100:1 to be obtained. A multi-stage
aperiodic amplifier would have certain advantages over
the tuned type, providing the overall amplification was
of the order mentioned. The indicating meter M, was
a microammeter in series with the grid circuit of a
negatively biased triode, and not only served as an indi-
cator but also measured thie voltage de veloped across
the tuned circuit by noting the bias voltage required
just to bring the meter pointer {o zero.

A more sensitive indicator was found desirable when
measuring valves of the smallest capacity, and this was
provided by connecting the same or another micro-
ammeter M, in the anode circuit of the triode. This
latter arrangement does not give a direct voltage read-
ing without calibration, but removes the damping on
the tuned output circuit by eliminating the necessity of
grid current flow through M,. A greater output volt-
age will, therefore, result, apart from the added » of
the triode. The potentiometer P was used for adjust-
ing the meter to some  convenient setting on its scale
whilst making the measurements.

Method of Operation.

The amplifier was tuned to the frequency of the
oscillator and adjusted so that the maximum output

Wireless
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Fig. 5.—Standard micromeier condenser.
condenser, and micrometer adjustment.
concentric with the screening tuhe seen in the photograph, and the terminal connections to the
condenser are indicated by the two wires which project through the smalter screening tubes.

DECEMBER 4th, 1929.

voltage and negative bias could be used on the valve
voltmeter without overloading the H.F. amplifier. This
was done with switches S, and S, closed to include the
valve coupling capacity C,, i.e., S, upwards and S, to
left-hand contact. The next step was to adjust C, to
the value of C,. With S, closed to the anode (up-
wards) and S, on the right-hand contact, condenser
C, was increased to replace C,, until substantially the
same meter reading was obtained. Switch S, was then
closed to C, (downwards) and C, adjusted until the same
meter reading was shown. This gave the correct set-
ting for C, as a substitute for C,,. S, was then closed
to the left and C, reduced to zero or to its original set-
ting. The meter reading was now noted. Switch S
was now thrown up, putting the valve capa ity C, in
parallel with C, which was reduced until the previously
noted reading was again obtained. The value by which

The illustration shows the chassis supporting the

The wire and tubular eclectrodes are inside and

C had to be changed gave the required capacity of the
valve,
Precautions were found to be necessary, as erratic or

TABLE T
Valve. No. Capacity (uuF).
hlazdgérséG» - 1 0.0085
2 0.0086
3 | 0.0072
4 0.0067
b 0.0072
| 6 | 0.008Y
Cosmos AC/S .., ... .. | 1 | 0.0072
| ) 0.0072
| ¥ 0.0067
4 | 0.0076
| 5 l 0.0074
| 6 | 0.0065
U.S.A. ITull Type | 1 J 0.012
j 2 0.012
| 3 ' 0.010
| |
ull Type AC/S ...... ‘! Al ! 0.0095

Since the capacity measurements shown in the above table were
taken, the Mazda 2158G and the Cosmos AC/S (now called the
Mazda AC/SG) valves have been altered in construction and the in-
terclectrode capacities have heen redueed respectively to 0.005 cms,
and 0.0045 cms.
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Measuring the Interelectrode Capacity of Screen-grid Valves.—
inconsistent readings are sometimes caused by high
resistance paths between the various electrodes inside
the valve, and may even prevent the capacity of the
valve being measured. 1t was, thercfore, found advis-
able to subject each valve to a high voltage insulation
test between the different pairs of electrodes before capa-
city measurements were attempted.

Results Obtained.

A large number of valves have been tested with the
apparatus described, covering values from 0.100 cms.
to 0.0017 cms. capacity, the accuracy obtained on the
lowest figure being within 10 per cent. Table I gives
results of measurements made on stock Mazda and
Cosmos valves, and includes also capacities of some
American type valves which may be of gencral interest,

An important point in connection with screen-grid

# Record Junk Sale.

An exceptionaily large number of components
were disposed of at the Junk Sale organised by
Slide Radio (Birmingham) at their last mect-
ing. The Society is now appealing for inore
members, and it is thought that there must e
mnbers of enthusiasts in the Birmingham dis-
trict. who may be unaw.re of the Society's
existence. Application for particulars shonld
be made to the lon. Secretary, 110, Hillaries
Road, Gravelly Hill, Birminghan.

ooao

Set Wiring Explained.

valves which does not appear to be generally realised
is that the interelectrode capacity should be reasonably
uniform between different valves of the same make and
type, otherwise when a valve is replaced instability may
result.

In conclusion, it may be stated that capacity measure-
ments have been made also on other types of valves
mentioned by Mr. Bligh, the results on which agree
generally with his.  In fact, a method similar to his has
been tested, using only 100 volts input and employing a
calibrated R.F. amplifier voltmeter tc compensate for
the low output voltage. The writer is grateful to Mr.
R. C. Clinker for his useful advice regarding the con-
struction of the standard condenser, and has to thank
the British Thomson-Houston Company, Ltd., for per-
mission to publish the results of the work done in the
Engineering Laboratory at Rugby.

I view of the interference ilow experienced
from the new broadeasting station at Drook-

: & mans Park. Mr. llaynes's remarks were mast
: © helprul. Valuable suggestions were made for

the cutting out of this station aund receiving
other stations gnite near in the wavelength

- THE CILUBS.
i o The lecturer also touched briely on the forih-

1 coming design of sets and outlined the modifi-
o cations whieh will take place next year. From
Mr. Haynes's rvemarks it wag clear that we
liave not yet reached finality in the design of

Stations While You wait,

An entertaining demonstration was given be-
fore the South Croydou and District Radio
Society on November 10tli, when Mr. Taylor, a
former member, showed the capabilities of the
Philips  All-Mains  4-valve set. Scarcely a
station named by niembers proved out of reach
of this fascinating receiver. its only apparent
shorteoming heing its inability to receive signals
without an aerfal. Tt was shown, however, that
even the merest apology for an aerial would
suftice, as, indeed, was proved when the chair-
man himself touched the aerial socket and pro-
vided the audience with the pick of Lurope’s
radio! The receiver emhodies two screen-grid
H.F. valves, leaky grid detection, and a pen-
tode stage to the foud speaker, all valves being
indivectly heated by AC.

Hon. Seeretary. Mr. k. L. Cumbers, I, Camp-
den Road, South (roydon.

6000
New Society in Essex

The opening of the new Brentwood and War
ley Wireless Club was celebrated in an auspi-
cions manuer on Wednesday last by a public
debate on ** The Merits and Demerits of the
Brookmans Park Transuitter.” which showed
that the first of the regional stations is a sub-
jeet of great .interest to listeners in Essex.

New members will be warmly welcomed.

The Hon. Secretary of the Brentwood Clnb
is Mr. M. B. Ydwards, 88, Junction Road,
Drentwoed.

coo0n

How Metal Rectifiers Work.

A cinemantograph display illustrating the use
of metal rectitiers was giveu in the course of
a lecture before the Kensington Radio Society
on November 14th by a representative of the
Westingliouse Brake and Saxby Signal Co., Ltd.
At th. Society's mecting on Decenmber 12th Mr.
Y. Waldo Emerson will demoustrate o 6-valve
receiver. The meeting will be held at 8.30 pan.
at 20, Penywern Road, S.W.5.

1Lon. Secretary, Mrv. G. T. lioyes, Tia, Elsham
Road, W.14.

0000
Valve Mysteries Explained.

Valuable teclinical data regarding the design
of radio valves was given at the miecting ol tlhe
Muswell 1iill and District Ruadio Society on
November 20th by a representative of the
AMuhard Company. The fundamental principles
of the screen-grid and pentode valves were
described. and members received some uselul
hints which cleared up several mysteries.

Han. secretary, Mr. C. J. Witt, Coniston
Road, Muswell Hill, N.10.

A 25

The Queen’s Park and Distriet Division of the
Wireless League are resuming their series of
monthly meetings on Thursday, December 5th,
AL 8 pan., when it is hoped to demonstrate the
wiring up of a well-known radio receiver. Ama-
teurs are cordially invited to attend these
meetings, which will he held on the first Thurs-
day in each month at 37, Enbrook Street,
Harrow Road, W.10.

I'utl particulars of these and other interest-
ing events gladly supplied by the Local Secre-
tary, Mr L. Batho. at the above address.

cooo

Sets of the Future.

A, Maynes, Assistant Lditor of The Wirel-«s
Waorld, tecently lecturcd before a large nudi-
ence of members of the Wembley Wireless
seciety, tidking as his subjeet the guestion of
selectivity.

wireless receiving sets, and m the future their
design and construction will call for conzider-
sble ingenuity from i mechanical as well as
an eleccrical point of view.

Hou. secretary, Mr. 1. E. Cowmben, 24, Park
Lane, Wembley.

GO0O0O.
Anode Converters.

Anode converters and motor gencrators as
applied to wireless and gramophone amplification
were discussed by Mr. Woodall, AMILEE., ol
the M-L Magneto Syundicate, at a recent meeting
of Slade Radio (Birmingham). A nmnher of
auode converters, rotary transformers, and motor
generator sets were on view. The evening con-
cluded with a demounstration given with the
assistance of the Radio Gramophone Develop-
ment. Co., who kindly supplied the necessary
apparatus.

RADIO AND THE ARCHITECT.—Broaacasting has fiven architects a new gouticet for

original expression.

The building shown above houses the Bucharest transmitter,

which provides Hungarian listeners with all-day progranunes on 550 metres, The
power is 20 kW,

www. americanradiohistorv. com
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Interpreting the Information given in

ROGRESS in receiver technique depends to a large
P extent on progress in valve design. The set is

built around its valves, and the hope of really suc-
cegsful perforinance can only be fulfilled if the various
valve constants now so willingly given by the manu-
facturers are understood and applied to the best advan-
tage. The separate valve data sheet accompanying this
issue is wider in its scope than that which we published
in February of this year. In it there are about 165
representative British valves
classified under five main
headings—a step rendered
necessary by the growing
list of special - purpose
valves, no two classes of
which can be easily cate-
gorised under the same sub-
headings. It is the aim in
these notes to explain
briefly the various data  in
each section which will be

taken seriatim.
Q000

is faken as 5 per cenf.

matter giving the maximum

amplifiers.

Screen - grid  Valves.
Certain data such as fila-
ment volts and amps. are
omitted as they are obvious in necarly every case from
the type name. The best performance will be obtained
with the maximum anode and screen voltages specified,
but anode voltages down to about 100 minimum may
be used with a slight reduction in screen volts.  Anode
voltages below this figure may bring the operating point
to the negative resistance ‘‘ kink '’ in the characteristic
which will result in uncontrollable oscillation.

A knowledge of anode current is necessary when it is
desired to reduce the voltage from an H.T. eliminator.
The value of the voltage-dropping resistance required,
for instance, to feed the anode of a Marconi S.410 valve
with 150 volts from an eliminator giving 230 volts is

80
230-150+3.8 mA. (expressed as amperes) == — -
30-150+3 (exp BELES) S e
20,000 ohms approx. The average anode current
higures given assume maximum anode voltage,

optimum screen volts. and 0.9 volt negative bias for
battery-fed valves and 1.5 volt bias for the indirectly
heated A.C. type.  There is very little * straight
portion in the grid volts-anode current curves of a
screened valve—the mutual conductance and hence

Wireless
World

liis issue contains a number of impo:lan! new fea-
fires which are the subjec! of discussion in these naotes.
The publication of (he A.C.
some &85 valves should make the scientific design of the
output stage of an amplifier considerably easier.
degree of unobjectionable distorfion which is permissible
second harmonic.

T[iE supplemnentary valve dufa sheet which accompanies

screen-grid valves taking inlto account interelecirode capacity
will undoubledly prove of assistance in constructing H.F.
All symbol: and formulwe used ars explained
in the appendix a! the end of he article.

DECEMBER 4th, 192q.
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The Wireless World”” Valve Data Sheet.

signal strength increasing as the signal is impressed
nearer and nearer to zero grid volts.

Taking into account the large H.F. stage gains now
obtained and the limited grid swing acceptance of the
detector, it is safe to allow about ¥-volt as the largest
signal which the valve preceding the detector will have
to handle. The bias need not exceed a fraction of a volt
provided that no grid current fows at zero grid volts.
This condition obtains in the battery-fed S.G. valves,
and a bias of 0.9 wvolt
is given as being conveni-
ently obtainable from the
special  battery developed
by Dessrs. Siemens for The
Wireless World. With in-
directly heated A.C. valves,
due chieflv to the fact that
there is no voltage differ-
ence between the ends of
the emitter, grid current
may flow when the grid is
quite a large fraction of a
volt negative and a bias of
14 volt is desirable.

Screen  current is - not
published, as it would be
unsatisfactory to obtain screen potential from a consider-
ably higher voltage source by the use of a series resist-
ance. A potentiometer should be employed passing
2 to 3 mA., which is about four times the screen current
of an average S.G. valve.  Mutual conductance is
omitted in favour of an H.F. performance factor given

power outpul in milliwatts of
The

The tabular
possible stage amplificalion of

73 . t . o
by——/;-x 100. This shows a true figure of merit for an
n

H.F. valve used with an H.F. transformer of optimum
ratio. For a given signal a valve with a performance
factor of 80 will give twice the H.F. output as compared
with one having a performance factor of 4o. If a Wire-
less World type of transformer wound with Litz on a 3in.
former with a fine wire primary is used as an inter-
valve coupling—and such is to be recommended on the
score of stabilitv when the receiver is mains driven, it
can be assumed that the dynamic resistance R of the
secondary is about 250,000 ohms. The optimum trans-

£ . - .
former ratio is '\/TI{\_ which in the circumstances
becomes 500 divided by the square root of the valve’s
A.C. resistance. VWhere the valve has a greater A.C.

A 26
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Valve Data.

resistance than 230,000 ohms and a step-down ratio
is theoretically correct, a 1 to I ratio is specified in the
tables as being a compromise between tolerable selec-
tivity and signal strength.  The stage amplifications
attained when using optimum transformer ratios arc

Wireless
World

-015

the amplification would drop to 6o—rather less than
that of the best neutralised triode. It is claimed that
if copper gauze of fine mesh be wrapped round the bulb
of the MSy valve and earthed, the internal capacity is
reduced from 0.0045 uuF. to 0.0025 upF., provided that
the valve is already contained within a screening com-

given by the expression fu N, but in nearly every case partment.  This would increase the maximum un-
the figure exceeds the limit neutralised  amplification
of stable amplification pos- to considerably over 200
sible (compare cols. giv- a T 1 1) times.
ing stage amp. neutralised & M 1 aP 0
and max. stage amp. un- % o8 = | Miscellaneous Valves.
neufralised).  This mecans < 90 =il - — From these threc- elec-
that therc are only one or = 80 ] 4 = trode valves having A.C.
two screencd valves on the Z 70 | resistances greater than
market which  will not Z 60 =8 | 13,000 ohms will be
oscillate when used with a E 50 20 chosen the neutralised
Wireless World tvpe of Y40 =140 . H.T¥. valves, certain anode
transformer of opiimumn g 30 Eg-160 and grid detectors, and
ratio unless neutralised. SR /Eg=180 early L.F. valves. As ex-
Where selectivity is ot & 1o ; plained in the screen-grid
the utmost importance, o Imint || section, if a Wireless
amplification must be | < 9700 200 300 400 6500 600 700 800 TWorid type of H.F. trans-
sacrificed by using fewer l ANODE VOLTAGE former is used the step-up
primary turns on the I ratio is obtained by divid-
transformer than are Fig. 1.—Anode volts—anode current curves for equal increments of ing 500 bv the square root

dictated by theorv \When
a 3 to 1 transformer, for
instance, of the type
already mentioned is used, stage amplification is given
NuR
by

R+N*R,
but one. The figures do not reach the limit of stable
amplification, and necutralisation is therefore unneces-
sary.  From this it will be scen that the removal of
primary turns is conducive to greater stability and better
selectivity, but signal strength is reduced.

We now come to the constant which makes or mars
the screen-grid valve from the point of view of maxi-
mum stable amplification, namely, residual anode-grid
capacity. By the expedient of arranging iwo screening
grids in cascade or by using a cross-mesh screcn the
interelectrode capacity has been reduced in two or threc
cases to the low figure of approximately o.005 puF.
Expression (a) in the appendix gives the maximum
possible amplification before oscillation sets in due to
the feed back through the small condenser formed by
the grid and plate of the valve. This formula is solved
for practically all the screen valves shown, and the
figures obtained are given under the heading—Max.
stage aniplification unneutralised—which is next to
the anode-grid capacity column. As an example of the
influence of interelectrode capacity it will be seen that
the Mazda 215 S.G. valve has a stable amplification of
153 with a capacity of 0.005 nul.; had this been o.03
ppuF.—still a very low figure—expression (a) shows that

and the results are given in the last column

grid voltage for a super-power valve.

seond harmonic scile at the operiting point O, the optimum load

line (i.e. loud speaker impedance) and the power output triangie
can be fouad for allowable distortion.

By pivoting the 5 per cent. - .
of the valve’s A.C. resist-

ance. As an example
let ns take the Mazda

AC/HL; the step-up ratio would be —ta
/13,500
and the stage amplification $uN=3%x%x35x4.3=75.
Similarly the Osram H.L.610 would require a step-up
. . 500

ratio of —=—
4/ 30,000

1x30x2.9=213. It would be as well not to choose a

valve for this function that has an H.F. performance

i

2.9 and the stage amplification=

factor — %100 | less than 14 The grid bias given
0

is for amplifying conditions, and should be doubled for

anode bend detection using the same anode voltage.

The average anode curtent hgures are uscful for calcu-

lating voltage «ropping resistances when deriving

current from the mains as explained earlier.

Anode bend detectors can be of two distinct classes ;
first, those chosen from among valves having A.C. re-
sistances greater than, sav, 15,000 ohms, which can only
accept peak voltages of 2 or 3, and must be followed by
resistance coupling, and secondly, those with A.C. resist-
ances less than 10,000 ohms which will accept peak
voltages up to, say, 10. and can be followed by an L.F.
transformer provided that its primary inductance is of
the order of 150 henrys under working conditions. The
first {ype will be found among the valves under discus-
sion, and will not throw any appreciable load on the

|
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FOR FIVE PERCENT DISTORTION

\

Fig. 2.—The 5 per cent, second harmonic distortion scale.
A 27

The divisions on thedeft of zero are 11 9ths those on the right.
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Valve Data.—
preceding tuned circuit, while the second type must be
selected trom the Output Valve section, and will load
the tuned circuit to a certain extent. Suitable valves
for this latter class are those having mutual conductances
of about 2 and A.C. resistances of about 8,000 ohms.
0000

Output Valves.—This section contains valves with
A.C. resistances less than 13,000 ohms, and as in the
last series the grid bias figures are for amplifying con-
ditions. The maximum undistorted output requires
some explanation. This constant is extremely valuable
in designing output stages under correct load conditions,
and it is hoped that by the time our next data sheet is
published the valve manufacturers will have agreed
upon a standard basis of measurement.  The figures
given must be considered as a useful guide, but because
two valves of obviously similar characteristics made by
two different firms differ by, say, 1o per cent., the valve
with the slightly higher output must not necessarily be
considered superior.  Valve makers differ in their
method of fixing the bias point, there are indications
in some cases of rather

Wireless
Worlad
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grid vollage curves are cut. Each of these curves must
represent equal voltages either side of the operating grid
voltage. For example, in Fig. 1 when the zero on the
scale is pivoted at the operating point O on the grid
voltage of 80, 10 on the left of zero will cut Eg=o0, while
10 on the right cuts Eg=160 if the scale is held at the
angle shown. In fact, A in Fig. 1 will be Xlths of B.
It will be noted that the distance between Eg= 160
and Eg=140 is less than that between Eg=o0 and
EEg=20', and as the anode voltage swings up and down
the load line, second harmonic distortion will take place.
It is generally agreed that 5 per cent. second harmonic
is the maximum unobjectionable distortion permissible.
The scale in Fig. 2 obtains the necessary load line for
this condition, and if the dotted sides of the triangle
shown in Tig. 1 are multiplied together as volts x amps.
and divided by 8 the resultant figure is the A.C. power
output in watts for 5 per cent. second harmonic (lis-
tortion. Expression (b) in the appendix which is due
to B. C. Brain® arrives at the same result from purely
mathematical considerations. The mutilating effect on
a pure sine wave by superimposing a second harmonic?®
(twice fundamental fre-

high biasing to obtain low
anode currents; this con-
tributes towards a slight
disparity between valves
of otherwise similar con-
stants. A moving coil /
speaker for home usc re-
quires approximately ¢
minimum of 1,000 milli- 2 \

watts to give satisfactory \ “
volume, for public address /

work and large halls 5,000 L v

milliwatts  upwards  is
necessarv, while a small

)

- SLEER. | Fig. 3.

/ easily than the eye.

quency) of 50 per cent.
~ amplitude is shown in
The case is, of
| course, exaggerated, but

the car can detect 5 per

cent. distortion  more

It is
often suggested that the
D.C. anode dissipation
(i.e., col. A xcol. C) multi-
plied by o.2 will give the
maximum A.C. watts, but
different classes of valves
require a different factor

cone loud speaker would
give very good volume if
it were {ed with 500 milli-
watts, and all the power that a portable set can give its
loud speaker when 2-volt valves are used with 100 volts
H.T. is about 150 milliwatts.

The graphical method of arriving at power output is
probably the most accurate; it is, however, rather too
laborious when 85 valves have to Dbe examined!
Typical valves of ditferent classes have becn checked by
this method, and have been found to give sensibly the
same figures as those derived from expression (b) in the
appendix which has been used for column D.  The
graphical method which it is hoped will become standard
is clearly described by K. S. Weaver in the November,
1929 issue of QST. The anode current-anode volts
curves at a number of fixed grid voltages differing
by equal increments are plotted as in Fig. 1. A scale
is then made as in Fig. 2, such that each division on
the left of o is Lths that of each division on the right.
The point of maximum anode current and voltage gives
the operating point O on one of the grid voltage curves,
and it now remains to pivot the zero of the scale on the
operating point to obtain the best angle (load line or
optimum loud speaker impedance) at which the scale
gives the same reading on either side of zero where two

Fig. 3.—Second harmonic distortion.
the fundamental and a 50 per cent. second harmonic (in dotted lines).
(b) The two waves in (a) combined to form a distorted wave.

(a) Sine wave representing —one must look up the
answer first and then
work out the problem!

In comparing power output figures it is only fair to
examine the grid bias (col. B) to see what input is
necessary, it is also interesting to note the anode voltage
required. The PN4, P650 and the AC/Pr1 should give
adequate volume with a moving coil loud speaker using
only 200 volts H.T. An interesting point is brought
forward in the article by B. C. Brain, namely, that the
power output is proportional to the 2.5 power of the
anode voltage. That is, if the anode voltage is doubled
the power output increases by 2§ =5.6 times—the
advantage of high anode voltages where these are pos-
sible is obvious.  The output from two valves in
parallel or push-pull is approximately double that of
one valve provided that the load is halved and doubled
respectively. There is a slight advantage in push-pull
in that even harmonics tend to be cancelled out, but
with mid-point biasing there is no serious gain.

Working Con-

' See article entitled “ The Pentode under
ditions ”* elsewhere in this issue.

* See Experimental ireless, March, 1929.

® See Kxperimental 1Wireless, July, 1926. Article entitled
“ Harmonies and their Effects on Wave Form,” by .J. . Herd.
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Pentode Valves.—It should be noted that out
of 15 valves, 6 require a screen voltage less than

that of the anode. This suggests a resistance to
drop the necessary volts, and at the same time to
decouple the screen cir-

Wireless
Werld

017

must be considered as part of the rectifier and not part of
the filter, 1s necessary to improve power factor (rectifi-
cation efficiency). The use of considerably more than
4 mfds. may damage the valve, while 2 mfds. would
mean a reduced output.  The reduction of rectified
output must never be car-

cuit.  The value of the a ried out by dimming the
screen current which 1s \ 7 filament as this tends io
ncc.eisary to calculate this / \ / > \ | saturatc_t the lva]vle and
resistance 1s  given 1 /. \ / \ causes its early destruc-
col. F.  Amplification | / \\ / \ tion; furthcrmore,  the
factor and A.C. resistance i T 7 == = impedance rises and the
are omitted as they change | s \ / / regulation curve becomes
considerably with small \ steep. The absorption of
alterations_ in screen and | \ / W N excess volts should be
control grid voltages, but E Py N\ b, ™ —~ | carried out with series
the mutual ¢€onductance, [ ] resistances and sub-

which is given, remains
fairly constant. In any
case the A.C. resistance of
perhaps some 40,000 ohms
is no guide to the speaker impedance which should be
about 7,000 or 8,000 ohms to avoid distortion and
dangerous over-voltages as explained e¢lsewhere in this
issne.  The power output in col. D is obtained
graphically from a family of anode volts-anode current
curves, and the limiting condition of distortion in this
case is the third harmonic which again has to be rednced
to 5 per cent. to become unobjectionable. In Fig. 4 a
third harmonic of 33} per cent. amplitude (dotted
cursye) is shown combined with its fundamental. The
resulting flat-topped wave (b) is particularly unpleasant.
The formula in the appendix for power output cannot be
used for pentodes. The enormous power output for
small input grid swing is the feature ot the pentode, as
will be shown by an examination of the data sheet.
There is an error in the valve data sheet in the pentode
section ; the grid bias sub-heading should read—for
A and E-—not-—for A and C.

0000

Rectifying Valves.—In choosing a rectifying valve
it is necessary to have the maker’s regulation curve to
sce what voltage will be avajlable at the terminals of the
filter 'with the known Joad of the receiver.  Connected
across the output of a rectjfying valve there must be a
condenser which it is understood has been standardised
at 4 mfds. by the manufacturers.  This condenser, which

Fig. 4. —Third harmonic distortion.

amplitude and of 3 times fundamental frequency when combined

with its fundamental gives a particularty objectionable flat-topped
wave (b).

potentiometers where the
feeds are extremely small.
The figures given for
maximun unsmoothed
D.C. assume a 4 mfd. shunted condenser, but allowance
is not made for any drop in output due to the resistance
of smoothing chokes.

A wave of 331 per cent.

APPENDIX.
Max. stage amplification (anneutralised) with S.G. valves
before threshold instability is reached at 200 metres taking into
account anode-grid capacity is given by
A l 7"7\/14‘}:2!‘12'0“’&»
wC R,

- /v
Milliwatts output = HIpl )

I

A=Stage amplification.

Cy=Anode-grd capacity in farads.

w=Amplification factor of valve.

Ry=A.U. resistance of valve (ohms).

R'=Dynamic resistance (ohms).

w=2m x frequency (at 200 metres, 0=10°x2x X 1.5).

N =5Step-up tarns ratio of H.F. transformer.

V., =Max. anode volts.

1. =Grid bias.

I =Anode current (mA.).

H =23 coefticient depending upon the rutio of external to
internal impedance in an output valve. If theve is
no watts dissipation limit, H=0.041, but with large
power valves the load impedance may have to ve up
to 4 times the A.C. resistance of the valve and H
beconies & minimum of 0.032.  Sce article by B. C
Brain already referred to.

K=A constant obtained from the maker's vaive curves.

E, from col. B

V_ is obtained from col. A;
and I from col. C.

A COMPLETE INDEX TO RADIO LITERATURE.

HI December number of our sister journal,
” Experimental Wireless, completes the volume
for the vear, and contains an index to the tech-
nical articles on radio subjects which have appeared
in all countries and in all languages during thc past
twelve months. From month to month Experimental
Wireless issues with each number a service of abstracts
and references to the world’s wireless literature, and
the December number contains the index to these
abstracts for the year.  The index is an invaluable
A 2Q

source of information, especially to those who happen
to specialise in the study of any particular branch of
the subject.

In addition to this index, the Decémber number
contains an article on the design and use of a new
type of valve voltmeter by Manfred von Ardenne,
and a study of the effect of the ground on downcoming
plane space-waves ; there is also an important contribu-
tion by R. Wilmotte on ‘“ A Comparison of the Power
Factors of Condensers.”
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IRCUITS

VAVAVAN !

Practical Hints on Applying an Improved Tuning System.

By H. F.

ITTER complaints have already becn registered by
those whose long-distance reception has been
eclipsed by the high-power transmissions from

Brookmans Park, but it seems likely that the storm that
has just subsided will renew itself witl: redoubled force
when the twin station starts work. Over a wide area,
listeners with out-of-date and unselective apparatus will
find themselves in the unenviable position of being
unable to receive even one programme without interfer-
ence until their sets are altered.

Indignant listeners may even go to the length of de-
manding a refund of their broadcast licence fees, but it
is certain that among the applicants there wil} be but few
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Fig. t.—Resonance curve of conventional single circuit (a) com-
pared with outputs ¢btainable from filter circuits.

Wireless World readers: to the true enthusiast, difficii-
ties of this kind exist only to be overcome. Of the several
possible lines of attack, none offers greater possibilities
than the use of tuned filter circuits, which have already
been discussed' at some length. It is suggested that an
hour or two may profitably be spent in acquiring practical
first-hand knowledge of the behaviour of these circuits in
their simplest form before attempting to incorporate them
in more complex and ambitious receivers. An attempt
will be made in this article to show how apparatus already
in the possession of the average set constructor may be
pressed into service for setting up a receiver that will
afford valuable experience, and, it is believed, convince
even the most sceptical of the worth of this method of
tuning.

Without retracing our footsteps over ground that has
already been covered, the reader may be reminded that
the kind of tuning we are now trying to avoid is that
represented diagrammatically in Fig. 1 (a), which shows

! The Wireless World, October 30th, 1029.

SMITH

the response (or H.F. vollage output relative to the audio-
trequency component or modulation of an incoming
carrier wave) of an ordinary *‘ good '’ tuned circuit under
actual working conditions. By linking together two such
circuits with verv loose coupling, no improvement is
effected with regard fo high-note retention, but selectivity
1s vastly improved.
Fiattening Qut Tuning Peaks.

As coupling between the circuits is made closer, there
15 a tendency for the composite circuit to give a maximum
response to two different frequencies, and it is this
property that is so valuable as an aid to obtaining real
selectivity combined with good quality. Tuning curves
of the kind provided by this arrangement are shown in
Fig. 1 (). The first (X) is what may be expected of low-
loss circuits. It is not ideal, as a little consideration will
show that, assuming a perfect detector and amplifier to
be operated from the voltages developed, there would be
over-emphasis of the higher andible frequencies. In
actual practice, this might well be unobjectionable, if
only because it is hard to avoid some high-note loss in the
amplifier, but, to be on the safe side, it is well (o aim at
something more like curve Y, which is afforded by
circuits of average ‘‘goodness,” used without any
abnormal precautions to avoid incidental losses.

The advantages of what is sensibly a flat-topped reson-
ance curve can be realised by careful operation of the
circuit given n Fig. 2, which represents an anode bend

detector, transformer-coupled to an output valve. This
ARy o
= HT.+
[
S 33
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Fig. 2.——A simple local-station receiver for testing the effect of

‘double-humped ' tuning. The anode bend detector valve should

have a reasonably low impedance and an L.F. transformer with a
large primary inductance should be used.

A 30

wWwWWwW americanradiohistorv com


www.americanradiohistory.com

DECEMBER 4th, 1929.

Operating Filter Circuits..—
combination can give really good loud speaker sigtals at
a distance of a few miles, and it is primarily suggested to
those living within ““ good crystal range’’ of a broad-
casting station. For our present purpose we are con-
cerned mainly with the tuning circuits, and considerable
latitude is permissible with regard to the L.F. amplifier ;
for example, resistance coupling will serve gnite well.
The secondary inductance L, may consist of about 56
turns of No. 24 D.C.C.
wire on a 3in. former. Its

g8 £ aia coupling coil L, may have

some 8§ turns of finer wire

S e st e e 2 wound on a sleeve which is

— = an easy sliding fit on the
Cw R |

main former, so that its
distance from L, (and con-
sequently the coupling)
may be readily adjusted.
A sectional sketch of these
windings is given in Fig.
& L, 3; connections are indi-
cated by lettering corre-
sponding with Fig. 2. A
more convenient form of
coupling (from the me-
chanical point of view)
can obviously be devised by those with the necessary
facilities.

Any reasonably good input coil (L) that is to hand
may be used. Failing anything else, a winding similar
to that specified for L, with a tapping at the 1oth turn
from the earthed end, will do admirably.

In order that inter-circuit coupling may be completely
under control, the secondary winding and its coupling
coil should be enclosed in a screening box, which may
also accommodate the detector valve if space permits.

At very short range, some method of preventing
detector overloading must be provided, particularly if the
aerial system is cfficient. A series aerial condenser (C) of
some 0.00025 mfd., though not-a perfect control, is effec-
tive enough, If one remembers that any variation in its
setting will call for slight retuning. It is, perhaps, as
well to state liere that the whole essence of filter circuit
operation is accurate tuning, and that the usual expedient
of reducing incoming signal strength by detuning is quite
out of the question.

Fig. 3.—Construction of a

coupler. Lettering of the

terminal points refers to
Fig 2.

Post-detection Volume Control.

Assuming that the input from the aerial is sufficient
fully to load our detector, some means of preventing
overloading of the subsequent valve must almost in-
variably be provided. For this purpose, a variable
resistance of some 200,000 ohms may be connected
across the L.F. transformer primary.

A sensitive milliammeter in the detector valve anode
circuit is shown ; this acts as an H.F. grid voltage indi-
cator, and is a highly desirable refinement, but is by no
means essential.

Having set up the circuit, local signals should frst be
tuned in accurately with the maximum possible separa-
tion between coils L, and L,, making quite sure that
there is no tendency towards double-humped tuning. If

A 3T
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necessary, aerial input should be reduced, as it is much
easier to work with a signal that is not overpoweringly
strong. The setting of C, should be as critical as when
““aperiodic *’ coupling s used, and a test may readily
be made by temporarily joining the aerial to point a on
L. after having removed the existing connection from this
poiut. Coupling should be adjusted so that signal
strength is changed as little as possible while making this
comparative test.

Critical Adjustment of Coupling.

Reverting to the two-circuit tuner, we now come to the
most critical operation—that of tightening coupling until
the circuits begin to ““ pull”” together and act as a true
filter. If a detector anode meter is available, the
simplest plan is to move the coupling coil towards the
closed circuit winding until a maximum reading is indi-
cated and then to make a further slight increase in the
coupling until a definite but slight drop in current is
registered. This is a sure indication that something
approaching the desired results have been achieved, but
a little experience is necessary to determine the best
coupling for producing the proper degree of flatness. A
good idea can be formed by noting the effect of rotating
the condenser C,; there should be little perceptible

COUPLING

CONDENSER
r __________ hl
+=C \\ val :
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! =
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Fig. 4.-~~Another experimental receiver circuit with capacity
coupling. A plate current galvanometer may be inserted at X.

change in signal strength (as indicated by the meter), as
its dial is turned through at least a single scale division,
or perhaps 2 degrees of a 0-180 scale.

If a meter is not available it is best to make progressive
increases in coupling, ‘‘feeling’’ at cach step for the
desired broadening of tuning. In any case, it is essential
that the variable condensers should be finally set exactly
‘“in the middle of the signal,”’ if the full benefit of a
filter circuit is to be retained.

Where high selectivity is required, it is often necessary
{o adjust coupling so that the tuning curve *‘ peaks '’ are
rather closgr together than shown in Fig. 1(b); in any
case it is necessary at least to make provision for doing
so when we come to deal with a long-range receiver with
H.F. amplification.
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Events of the Week in Brief Review.

THE ROYAL CONSTRUCTOR.

H.R.H. the Duke of York is reported to
have completed the construction of a wire-
less set in his *‘ workshiop " at 145, Picca-
dilly.

cooo
NEARING THE THREE MILLION
MARK.

In the House of Commons last week the
Postmaster-General reported that the
nuniher of hroadcast licences now issued
was 2,869,000. The number was increas-
ing, and he was confident that it would
reach 3,000,000 before very loug.

0000
THE ALL-SEEING EYE.

A wireless  “pirate” fined at the
Thames Police Court asked if he could he
informed of the names of the people who
give information about him.

Magistirate = You are not entitled to the
information, and yon must assume that
there is an all-sceing eye which sees these
things.

INVENTORS, FORWARD!

Louis Graveure, a Berlin concert singer,
1s appealing to scientists to invent a means
of broadcasting whereby the waves will
only be available to subscribers,

0000

THE WIRELESS LEAGUE.

Members of the Wireless League are
cordially invited to attend the annual
general meeting, which will be held at the
Royal Automobile Club. Pall Mall, S.W
on Friday next, December 6th, at 3 p.m.
Sir Arthur Stanley will he in the chair.

dooo

A NEW *“KDKA.”

KDKA, Pittsburgh, one of the pioneer
hroadeasting stations of the world, is to
have a sister station at Saxonburg, Peun.,
early i 1930, according to the plans of the
Westinghouse Electric Company. The
new ‘“ KDKA * will concentrate on short-
wave work, and for this reason the new
site hus been selected after an exhaustive
search. The new station should make it-
self heard in Britain.

FLYING LESSONS BY WIRELESS. The new wireless instailation at Heston Air Park
Schoo! was officially opened last week by Sir Sefton Brancker, who is here seen adjust-

ing the recelver.

An illustrated description of the equipment appeared in ¢ The Wireless

World "’ of November 20th.

wWWwWwW americanradiohistorv com

TONE CONTROL FOR ELECTRIC
GRAMOPHONES.

Dr. N. W. DMecLachlan, M.LEE.,
F.Inst.P., will give a lecture, with de-
monstration, entitled ‘‘ Experiments in
Tone Control for Electric Gramophones,”
at the annual general meeting of the In-
corporated Radio Society of Great Britain,
to be held on Friday, December 13th, at
6 p.m., at the Institution of Electrical
Engineers, Savoy Place, \V.C.2.

Qooo
WIRELESS PRIZE HUNT.

An observation test of unusual interest
will be provided in next week’s Wireless
World in the form of a Hidden Adver-
tisements Competition. Wireless appara-
tus amounting in value to £20 will be
offered to successful entrants, who will Le
able to choose their own prizes from goods
advertised in that issue.

While calling for no technical skill, this
intriguing test will challenge the com-
petitor's powers of olservation and his
ability to make the best use of the clues
provided. Full details will appear in our
advertisement pages next week.

0000

RADIO SOCIETY’S HOSPITAL GIFT.

The Sheffield Wireless Society is pre-
senting a broadeast receiving installation
to the TFirth Auxiliary Hospital for
Women.

0000
A TECHNICAL TEST.

A Nottingham listener fined for owning
and operating a set without a licence
pleaded that he was only testing it. He
admitted that he Lad committed a techni-
cal offence.

0000
WIRELESS FROM THE WILDS.

Short-wave wireless messages trans-
mitted Lv Mr. Hinds for Major C. Court-
Treatt. the British explorer, from a port-
able Marconi equipment in the wilds of
Sudan, have been received as far afield as
the United States of America.

Pitching their camps in the least-known
parts of the Western Sudan, Major and
Mrs. Court-Treatt and Mr. Hinds were
able to maintain communication with
Sudan  Governmént wireless stations
throughout their twelve months’ travels
in the jungle, where they were making the
British Instructional film ¢ Stampede.”’

Thus they were in regular touch with
London through the Government stations
and on a number of occasions their trans-
missions, on a wavelength of approxi
mately 30 metres, were heard at a distance
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of more than 5,000 miles in Detroit, Michi-
gan and Bostun, Massachusetts.

The wireless (ransmitter used was a
specially designed Marconi set of ex-
tremely small power and weight, the
power being supplied by turning the

handie of a small electrical generator.
: 0000

MUSIC WHILE YOU WAIT.
A Paris taxi ovwner has equipped his eal,
with broadcast veceiver. The loud
speaker is in the roof und is said to drown

traffic noises very effectively. Traffic
blocks are forgotten.
cooo
‘“ SMALL ADS.”
The relurn of the Christmas season
makes it necessary to close for press
carlier than usual with our issues of

December 18th and 25th.  Miscelluneous
advertisements for inclusion i these
1ssues can be aceepted up to the first post
on the Wednesduy preceding the date of
issue. ‘T'hose for the issue of Jannary 1st
should he received not later than fust
post on Tuesday, December 24th.
0000

THE STENODE.

At a demonstration on Thursday last,
Dr. James Robinson exhibited a receiver
of his own invention in which high selec
tivity is sought by utilising only a narrow
waveband. It is claimed that the
apparatus i3 capable of receiving the
modulated signal when sharply tuned to
the carvier frequency, the audio frequen-
cies being reproduced at their correct
relative amplitudes. The device is called
the Stenode.

The use of a narrow waveband has
always been contrary to the views of
The Wireless World as heing inimical to
quality reception; it is, therefore, pos-
sible that Dr. Robinson is making an
original coutribution of the first import-
ance to cur knowledge of the properties
of resonant circuits. Some scepticism
must prevail, however, pending the dis-
closure of precise technical details.

The device is understood to employ a
quartz erystal resonator in conjunction
with a superheterodyne which converts
the original frequency to the natural fre-
quency of the crystal.  Dr. Robinson
states that it is possible {0 vestrict re-
ceplion to a given transmission avoiding
interfering frequencies as close as 100
cycles {o that of the carrier.

0000
VALVE HOLDERS IN COURT.

In the Chancery Division of the High
Courts of Justice on November 19th M.
Justice Clausen delivered judgment in
favour of the plaintifis in the aclion
bronght hy Benjamin Electrie, Ltd.
against Garnett, Whiteley and Co., Ltd.
The plantiffs sued for infringement by the
defendunts of two patents, No. 222,086
(Benjamin Patent) and No. 240,918 (Burn
dept Patent), which relate to anti-micro-
phonic valve holders. Tn delivering judg-
ment, his Lordship said it Lecame clear
in the course of the case that if the plain-
tiffs’ Patents, setling aside two claims
. the Burndept Patent (which the plain-
tiffs asked leave {o disclaim as separate
claims), were valid, the defendants had
infringed them.

On the question as to whether the de-
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DRESDEN'S AERIAL.
the bank and municipal buildings.

The aerial system of the Dresden relay station overshadows
The station relays Leipzig on a waveiength of

319 metres,

fence of no subject-matter was to prevail,
his T.ordship said : It was said that the
plaintiffs’ device (the Benjamin valve-
holder) is a combination of old featuves;
and it may be trne that each separate
feature in the combination ecan le found
in some previous device. It appears to
me, however, that the comlination of
these separale features is not a mere
Juxtaposition of old features but has pro-
duced an article which operates as a whole
and is a new and useful article.”

WEDNESDAY, DECEMBER 4th.

Institution of Eleetrical Engincers, Wirelcss
Section.—.At 6 p.m. At the Institution,
Savoy IMlaee, W .('.2. Lecture: Narval
Wireless Telegraply Communications,” by
Mr. . Sheuring, B.Se., and Capt. J. W.S.
Dorling, 1.N.

Edinburgh and District Radio Society.—At
g;z.m. At 16, Royal Terruce. Awciion
ale.

Queen's Purk Radio Society.—At 8 pm. At
the Gddfellows’ Hall, 593, Harrow Road,
Paddington. Leeture by Messrs. W. F.
Flowd, A.lnst.P., and E. J. jteid. it.Se.

Muswell Hill and District Radio Society.
At 8 pm. At Tollingten School, Tether-
down, N.10. Lecture and Demonstration:
“The Elementury DPrinciples of Tele-
wvigion," by Mr. T. Andrews.

North Middlesex Radio Society.—At 8 p.m.
At St Paul's Ingtitute, Winehmore Hill.
N.21. Debate: " Is the Moving Coil Lowd
speaker Worth While?

THURSDAY, DECEMBER 5th.

Iiford and District Radio Socicty—Lecture
“ Operation from A.C. Mains,” by a re-
presentative of (he arconiphone Co.,
Lid.

FRIDAY, DECEMBER &th.

Bristol and District Radio Socirty.—At
7.30 pom.  In the Geographical Lecture
Theatre, University of Bristol. Lecture
and Demonstration: " The Philips Four-
Falve Set”” by alr. Cooper, oi Philips
Lamps. Ltd.

MONDAY, DECEMBER 9th.

Neweastie-upon-Tyne Radio  Society. — At
7 pm. In the Physics Theatre, Arm-
strong College.  Demonstration of Com
mereial and Amatewr Loud Spealers.

TUESDAY, DECEMBER 10th.

Ryde Radio Soeciety.—Visit to the Sandown

Radio Sociely.
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WIRELESS AT WESTMINSTER.
(From Our Parliamentary Correspondent.)

A New Wireless Act?

Duving the Committee stage last week
of the Expiring Laws Continnance Bill,
Captain Bourne, a TUnionist memher
moved to omit from the scope of the ‘Bill
the Wireless Telegraphy Act of 1904. He
explained that at the time the Aect was
passed ne one dreamt that we should get
the elaborate system of Lroadeasting that
we had to-day. A\ new Act should be
passed. he urged, which would bring the
Taw up to date.

Replyving to this and many other points
raised, Mr. Lees-Smith, the Postnuster-
General. said that there was to be a wire-
less international telegraphic confereuce in
Madrid in two or three years, and that the
conference was likely to adopt certain con-
ventions which would need legisktion in
the Parliaments of the ratifving States
so that the Government might have to
bring in a Bill on this subject in three or
four years” time. They did not want two
Bills.

©00O0
Brookmans Park Tests.

In regard to the experiments at Brook
mans Puark, said the Postinaster-General,
the station was still working on a single
wave. and the great change wonld come
when it worked on the double wave, which
would be initiated in a few weeks’ time.
It would not be initiated all at once, but
probably it would be increased as the
public acenstomed itself to the new de-
velopment. On the subject of television,
he said that the Baird Television Com-
pany now had the right to use the B.B.C.
stutions for half an hour on five duvs a
week out of hroadeasting hours.

As to evasion of the payment of wire-
less licences, that was hbeing gradually
reduced.
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SIMPLIFI

Part XI.
Capacity in A.C.
Circuits.

{Continucd from page 600 of
previous issue.)

HE behaviour of a condenser in an A.C. circuit is

I onc of the most important aspects of our subject.

Inductance and capacity together constitute the
key to all radio communication. To those studying the
cflect of capacity in an A.C. circuit for the first time,
some of the facts come as a complete surprise and others
prove most intriguing and interesting. For instance,
when it is known that no current can possibly flow
throngh a condenser from one sct of plates to the other
on account of the insulating medium between them, it
may come as a surprise to
learn that on an A.C.
source of supply a lamp
can be made to light when
connected in series with a
condenser. To those new
to the subject or those who
have given the matter no
thought, this must appear
to be a contradictory state
of affairs, because appa-
rently we have an alternating current flowing round a
circuit in which there is a gap across which no current
can pass.

It is a very common practice to speak of an alternating
current flowing through a condenser, but actually the
current does not get through at all. It is only apparent.
Our immediate object is to discuss this matter and see
what really does happen.

It has already been shown that the rate at which the
voltage between. the plates of a condenser huilds up 1s
exactly proportional to the value of the charging current.
If C is the capacity of the condenser in farads, the
charging current at any instant is given in amperes by

i=C x (rate of change of voltage) . . . .. . (1)

It will be realised that this relationship is of the same
form as e =1I x (rate of change of cwrent) for an inductive
coil, as explained in Part V (page 407), and we can
therefore apply the same reasoning for determining the
relationship between current and voltage when a con-
denser is connected to a source of A.C. supply.

¥ig. 1.—Simple circuit for

connecting a condenser C

across the lerminals of an
alternator A.

By S. O. PEARSON, B.Sc, AM.I.EE.

Nature of the Charging Current

Suppose that a condenser of capacity C farads is con-
nected through a switch S to the terminals of an alter-
nator A as shown in Fig. 1. It will be assumed that the
voltage at the terminals of the alternator varies accord-
ing to the sine law so that when plotted as a curve to an
angle base in the manner already described it gives a
sine wave as shown by the full line curve of Fig. 2. Let
E,, be the maximum value attained by the voltage every
half cycle. Then the sine wave can be represented by a
vector of length OE,, rotating about O at a speed of f
revolutions per sccond, where f is the frequency. This
means that the vector will have an angular speed of
2xf radians per second (see Part IV, October 16th issue).

Now suppose that the switch S is closed at an instant
when the voltage is passing through onc of its zero
values and is-increasing towards the positive maximum
value. This instant is indicated by O in the graph of
Fig. 2. Since the condenser C is now connected directly
across the alternator terminals the voltage across it will
be at every instant equal to the alternator voltage ; and
so, as the voltage rises, a charging current will flow
round from one plate of the condenser to the other, being
at every instant proportional to the rate at which the
voltage is changing.

Clearly the voltage is changing at its greatest rate just
as if passes through its zero values because the curve is
steepest at these points. Therefore the charging current
will have its maxrmum value when the voltage 1s zero.

onfE,
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Fig. 2.—The speed of the end of the vector OE,, gives the maxi-
mum rate of change of voltage. The current taken by a condenser
leads the applied voltage by a quarter of a cycle.

Just as the voltage is passing through its maximim
value, it is neither increasing nor decreasing—its rate of
change is zero—and thercfore at this instant, denoted by
A in Fig. 2, the condenser is being neither charged fur-
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Wireless Theory Simplified.—
ther nor discharged-—the charging current is zero. Be-
yond this point, when the voltage starts to fall again, the
condenser begins to lose its charge, showing that the
current must have reversed and is therefore negative.
Obviously, since the condenser is being charged up
in opposite directions alternately by the alternator, the
electrons representing the charges will be surging back-
wards and forwards round the external circuit, being
first piled up on one plate by the action of the alternator,
then withdrawn and piled up on the other, and so on.
But none of them passes through the insulation between
the plates. This surging backwards and forwards of the
electrons constitutes an alternating current and would be
indicated by an ammeter in the circuit. It has its
maximum value when the voltage is zero and falls to
zero when the voltageis a maximum as explained above.

A Condenser takes a Leading Current

We conclude then that the charging current is an alter-
nating one exactly a quarter of a cycle out of step with
respect to the voltage. Furthermore, this currenl will
have a positive maximum value when the voltage is zero
and increasing towards the positive value. So the current
can be represented by another wave in the position
shown by the dotted curve of Fig. 2. From these curves
we see that the current reaches its maximum positive
value a quarter of a cycle earlier than the voltage and
we arrive at the extremely important conclusion that
condenser in an A.C. circuit takes a current which leads
the voltage by exactly a quarter of a cycle or go°. This
is just the reverse of a pure inductance, which was found
to take a current lagging by a quarter of a cycle. This
opposition of phase angles is one of the things which
makes tuning possible.

No Power Consumed by a Perfect Condenser.

The average power consumed by a perfect condenser
m an A.C. circuit is zero for the same reason as that
given in connection with a pure inductance, namely that
the current and voltage are out of step by a quarter of
a cycle, the power factor being zero. The energy put
into the condenser during the first quarter cycle when it
15 being charged up is all recovered during the second
quarter cvcle, during which time it is completely dis-
charged again, and so on. In practice some very small
losses cccur in the di-electric and plates, but except in
special circumstances this may be entirely ignored.

The condenser and alternator combinafion of Fir. 1
can conveniently be compared, for purposes of mechani-
cal illustration, with a pump and divided air cylinder
similar to that described in Part IX, but in this case the
pump must be of a type designed to drive the air firs
one way through the pipe, and then the opposite way
alternately.

A possible arrangement of this sort is indicated in
Fig. 3, where C is the main air reservoir divided into
two equal compartments by a diaphragm D, and P is
a reversible air pump which is reversed at regular inter-
vals. In this way air is first withdrawn from compart-
ment A and added to that already in B, so creating a
pressure difference or back pressure between the two
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sides. When the pump begins to slow down hefore re-
versing, the excess air in compartment A starts to flow
back in exactly the same way that the condenser loses
its charge when the alternator voltage is falling,

When the pump is reversed the pressure in compart-
ment A falls below the normal and that in B rises, etc.
And so as the pump is periodically reversed the air
molecules will be surging backwards and forwards be-
tween the two compartments.

In exactly the same way the alternator may be looked
upon as a sort of electron pump which causes some of
the electrons in the circuit to surge backwards and for-
wards between the two plates of the condenser. A little

——> ALTERNATING
=——AIR -CURRENT

/
REVERSIALE ™ e
AIR PUMP )

Fig. 3.—Divided cylinder and reversible air bump arrangsement
lor illustrating tbe action of a condenser in an A.C. circuit.

consideration will show that the mechanical system and
the electric circuit in question are also similar as re-
gards stored cnergy, and as regards phase difference
if we assume that the air pressurc exerted by the pump
obeys a sine law with respect to time. The current of
air 1 the pipe stops flowing just as the pressure exerted
by the pump reaches its maximum value in the samc way
that the charging current of the condenser ceases at the
stant the alternator voltage reaches its maximum
value.

Finding the Value of a Current,

Now that we know the phase relationship between
current and voltage for a condenser we can find their
relationship as regards magnitude, also by the aid of
Fig. 2. The maximum value of the current will be
I=Cx (maximum rate of change of voltage) from equa-
tion (1) above. Now the maximum rate at which the
voltage is changing is exactly equal to the actual speed
of movement of the extremity of the vector OE,,, repre-
senting the E.M.F. wave as explained at some length
on page 491 of October 3oth issue in connection with
the induced E.M.F. in an inductive coil. In the pres-
ent case the speed, and therefore maximum rate of
change of voltage, is 2xf x E,, volts per second. Hence
the maximum value attained by the charging current of
the condenser will be:

I,=Cx2rfE, = 2:/CxE, amperes.
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Wireless Theory Simplified.—
But for sine waves the R.M.S. value is 0.707 of the
maximum value, and so to get the R.M.S. value of the
current we multiply each side of the last equation by
0.707, namely :
I1=0.7071,,=2=/C x0.707E,,
or I=27fC x E amperes,
where E and I are R.M.S. values.
Reactance of a Condenser.

It should be remembered that the ratio of I.M.F. to
current in a circuit is always expressed in ohms, but
whether this ratio gives resfstance, reactance or imped-
ance depends entirely on the phase relationship between
the current and voltage. 1f they are in phase their ratio
is a resistance, if they are a quarter of a cycle out of step
their ratio is a geactance, and if they are out of phase
by any odd angle between zero and go°, i.e., if they are
out of step by sonie fraction of a cycle less than a
quarter, their ratio gives the impedance.

Now we have seen that for a condenser the current
and voltage arc exactly a quarter of a cycle, or go°, out

of step, and hence the ratio—l% is in the nature of a pure

reactance. And so the reactance of a condenser is given
E 1 . oo
by X, I ZZ-”E_ ohms, where C is the capacity in farads

and { the frequency.

Comparison of Condensive Reactance with Inductive
Reactance.

It is evident that both capacity and inductance in an
A.C. circuit produce reactance ; each of them introduces
a phase displacement of a quarter of a cVele between the
current and voltage. But in other respects they are
fundamentally opposed : For instance, a condenser takes
a current leading the voltage by a quarter cycle, whereas
a pure inductance passes a current which lags behind the
voltage by 9o°. Hence if inductance and capacity are
present simultaneously in the same circuit, one will have
a neutralising effect on the other, and the results of this
are to be discussed in the next part. On account of these
opposing effects the reactance of a condenser must be
considered negative with respect to that of an inductive
coil when making calculations. To distinguish between
them the one is called condensive reactance, and the
other inductive reactanee, denoted bv X, and X
respectively.

Another aspect in which condensive reactance and
inductive reactance are in contrast lies in the manner
in which each depends on the frequency, and on the
value of capacity and inductance respectivelv. Whereas
inductive reactance is directly proportional to the fre-
quency and inductance, being given by 27fL, the react-
ance of a condenser is inversely proportional to the

. . . I .
frequency and capacity, being given by S fC This

means that if an alternating voltage of constant R.M.S.
value E is applied to a condenser of capacity C farads,
the current ‘“through’’ the condenser will be directly
proportional to the frequency, and if plotted as a graph
against frequency will give a straight line passing up-
wards from the origin O as shown in Fig. 4, where the
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reactance is also shown plotted against the frequency.
These curves should be contrasted with those of Fig. 5
of Part VI (October 3oth issue) for a circuit possessing
inductance only.

Numerical Calculation.

From the results obtained so far we conclude that a
condenser will pass no direct current at all but will allow
alternating cuwirent to flow to an extent proportional to
the frequency. As an cxample for numerical calculation
we can take the case of a by-pass condenser connected
between the plate and filament of the detector valve in a
receiver. The object of the condenser is to provide an
casy path to ‘‘ carth *” for the high-frequency component
of the plate current, whilst at the same time preventing
as far as possible the escape of the wanted currents of
audible frequency.

Suppose that the by-pass condenser has a capacity ot
0.0001 microfarad, the radio-frequency current has a
frequency of 1,000,000 cycles per second (correspond-
ing to a wavelength of 300 metres) and that the highest
note {requency with which we are concerned is 5,000
cycles per second. In caleulating the reactance the capa-
city must be expressed in farads, and is, therefore,
0.0001 = 10°, or 0.000I x 10~ furad.

CURRENT AND REACTANCE

FREQUENCY ——»

Fig. 4.—Curves showing how current and reactance vary with
frequency for a condenser.

At a frequency of one million, or 10* cycles per second,
the reactance is:
I 10°
27fC
and at 5,000 cycles per second the reactance is
10°
" 27 X 5000 x 0.0001
Thus if there were an anode resistance of 150,000
ohms in the plate circuit, about gg per cent. of the high-
frequency current would be conducted away *‘ through ™’
{he condenser, whereas only just over 3o per cent. of
the audio-frequency current would be lost in this way.
The next instalment will deal with the effects of capa-
city in A.C. circuits where resistance and inductance
are also present. (To be continued.)

=1,590 ohms;

- =318,000 ohms.
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A New Problem and Some Suggested Solutions.

By F. H.

YROUBLE is certain to arise in a mains-operated
set when the grid bias is produced by the inclu-
sion of dry cells. We can be quite sure that the

failure of the grid biasing cells will not be detected until
impaired performance is suspected, by which time
damage may have been sustained by the valves. Even
in the battery-operated set the grid cells are neglected
and in the mains set the possible existence of dry cells
contained within the cabinet is entirely forgotten.

As an alternative to the use of cells, grid bias is derived
by dropping part of the anode voltage across a resistance
mtroduced into the filament (or cathode) side of the H.T.
circuit (Fig. 1). This resis-
tance, R, also forms part of

the grid circuit, and the volt- THE chief problem in the design of mains sets is

; thal of providing ** free” g:id bias.

oj feedback coupling as well as mains hum are the

This article explains the

developiment of receiver circuils in which bias for will

all valves is derived from a reclified anode current
supply.

age set up across it is such
that the filament is positive
with regard to the grid or,
taking the filament as being
at zero potential, then the
grid is negative. To determine
a suitable value for this re- ..

sistance it is only necessary

to multiply the potential required by 1,000 and divide
by the average anode current in milliamperes. As a rule
only an approximate figure may be thus obtained, vet the
result is sufficiently reliable and an ervor as high as 5 per
cent. is not serious in view of the latitude in grid biasing
values. It should-be noted that the anode voltage is
reduced by the amount of the grid bias taken, and for
this reason it is not always economical to create in this
way biasing potentials of 100 or more volts as required
by super-power valves.

A resistance which forms a common path to both the
grid and anede circuits of a valve produces a coupling
between the output and input and may be responsible or
contributory in the bringing about of instability in a high
frequency amplifier or oscillation in a detector or low-
frequency stage. This undesirable coupling is sufficiently
removed by providing a path of low impedance to the
signal currents across the biasing resistance by means of
a shunt condenser. In a high-frequency circuit, includ-
ing a screen-grid valve combined with coils of average
resistance, a mica condenser of 0.01 mfd. should be re-
garded as the minimum capacity which can be safely
adopted in a set tuning to both wavebands. For a low-
frequency stage the shunt condenser will need to have a
value of not less than 2 infds. (Fig. 2). Coupling between
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grid and anode may be further localised in the case'df a
transformer-coupled L.F. or output stage by using a
filter feed anode circuit. For example, a voltage drop
from 300 to 60 as required by a leaky grid detector is
produced by an anode resistance of some 60,000 ohims
so that it becomes possible to feed the primary of the
intervalve transformer throngh a condenser connected
to the anode, thus avoiding incidentally an excessive
current being passed by the winding. The earth side of
the primary must now be returned, not to the common
H.T. —, but to the filament or heater circuit. Similarly,
in an output stage, the return lead of a filter-fed loud
speaker, instead of connecting
to the H.T. -, likewise runs
direct to the filament. In
this latter case it is advisable
to connect condensers in each
of the speaker leads, for it
be seen that an earth
connection or low insulation
occurring on the loud speaker
winding would produce a
short circuit across the resis-
tance which gives the grid bias.

When dealing with indirectly heated valves it is at
once obvious that a resistance connected in the cathode
lead will give the required biasing potential (Fig. 3). It
will also be noted that a common source of heater current
may be connected to the several valves while the biases
may differ. While such an arrangeiment will prove quite
satisfactory with certain valves, instances may arise
where mains hum is experienced, due to the difference
of potential which has been set up between heater and
cathode. Considering for a moment the actual circuit of
a screen-grid H.F. stage biased in this way, it will be
noted that while the dangers of grid-anode coupling
across a common resistance are still present, there is in
addition, a difference of voltage between heater and
emitter, these being in intimate contact within the valve.
Many indirectly heated valves mav, however, be success-
fullv operated in this way without trouble from A.C.
hum, and in arranging the biasing resistance it will be
found worth while to make it pass the current of the
screen potentiometer as well as the anode current (Figs.
3 and 4). By so doing, the value of the resistance will
be reduced owing to the appreciable increase in current
which is necessarily passed by the potentiometer and a
more constant value of bias will result.

Avoidance
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Main Sets and Grid Bias.—

Turning now to alternative circuits designed to avoid
differences of potential between heater and cathode, it is
pointed out that the use of a separate hcater winding
for each valve will prove inconvenient. In planning out
a circuit one should start by joining the mid-point of the
heater winding to a common return lead and to this lead
also all the cathodes should be directly connected. As

DECEMBER 4th, 1929.

tance which, by way of example, lias been shown hav-
ing a value of 20 ohms. In addition o this resistance is
a 250-ohm potentiometer from which the bias for an
anode-bend detector may be obtained or, alternatively,
such a potentiometer may serve as a volume control. By
means of this potentiometer, therefore, grid bias applied
to the H.F. valves may Dbe steadily increased up to the
point of extinction of the signal. A resistance of 0.5

shown in Fig. 5, the grid
biasing voltage is now pro-
duced across a resistance
connected directly in the grid
circuit, while no longer is
the H.T.— taken to the
common lead. . Applying
this principle to_a tuned-
grid circuit, it will be neces-
sary to connect the resis-
tance in series with the
inductance while the tuning
condenser may be taken
from grid to earth (Fig. 6).
The tuning condenser is
shown in this way as in
many sets its spindle will be
common to other (uning con-
densers and will therefore
be in contact through its
bearings with the frame of
the set. Iurther complica-
tion by way of the introduc-
tion of decoupling resis-
tances has been omitted as
it has been found in practice
that the other factors pre-
sent tending towards the
setting up of self-oscillation
arc far greater in their
effect than the common re-
sistance with its by-pass con-
denser. It will be seen that
this method can only be
applied to two tuned stages
when each requires the
same bias. This is due to
the biasing resistances being
connected across common
points in the circuit—the
H.T. - and frame. Thus
the biasing resistances are

Explanatory Notes on the Circuit Diagrams
reproduced on the opposite page.

1. When an anode current [ traverses the resistance R a bias
¥V = IR is applied to the grid.

2. Output stage in which the grid bias is produced by the voltage
dfp across a resistance. If the anode current is 20 mA.
and the resistance has a value of 1,000 ohms then a bias of
20 volts will be applied to the gnd. Note that the anode
voltage is reduced by the amount of grid bias.

. Biasing an H.F. stage. The cathode is connected to the
H.T. — through the resistance Ry and the voltage drop thus
produced is applied to the grid. This resistance (R)) forms
part of the screc;\? voltage potTntiometer (R>+ Ry).

» >0 max. voltage
R L), Vs R0 Rs ' Ry
mining Vo the comparatively low resistarc: of Ry may be
neglectd although 1t is carrying both the current of the
potentiometer and the valve.

. Practical crcuit developed from. Fig. 3 showing suggested

values for the resistances.

Modified schematic circuit of an indirectly heated screen-grid

valve in which the potential of the cathode is the same as the

mean potential of the heater.

6. The crcuit of Fig. 5 shown in practical form. As the ends
of the resistance R are connected to the common leads H.T. -
and earth. care must be taken when introducing a second
similarly biased stage.

7. In this arrangement the total anode current produces a voltage

difference across the resistances R, R and various voltages as

required may be passed to the several valve stages through suit-
able decoupling resistances (Rg). In thisinstance R, produces the

correct grid bias for the H.F. stages, while R, arranged as a
potentiometer serves as a volume control by increasing the bias.
Other resistances may be placed in parallel with Ri, R; to
produce other biasing potentials such as may be required by an
anode bend detector or when amplifying from a gramophcne
pick-up.

Anode bend detector circuit arranged to avoid difference of

potential between heater and cathode. The point X is con-

necled through a decoupling resistance to a point on the
resistance R of Fig. 7. Only when a reduction of anode
voltage is required will the potentiometer R, Ry be necessary

Leaky grid detector with positive bias, A high resistance
potential divider is connected between H.T. + and cathode
return lead and a small positive potential apphed to the grid

through the leak resistance. It should be noted that the low
voltage end of the potential divider must not connect direct
to the H.T. — when negative biasing resistances are interposed.

(2]

approximately. In deter-

&

22

i

megohm interposed in each
lead, carrying the bias to the
several stages is effective for
decoupling purposes when
associated with a fixed con-
denser of 0.0t mfd. Several
bias values are available by
making tappings along the
resistance  connccting  the
H.T. - to the common re-
turn lead, and if the potenti-
ometer prevents the pro-
vision of a tapping at a par-
ticular voltage, then an-
other resistance may be con-
nected in parallel so as to
provide a convenient point
of sub-divisior. Where
several chokes are used for
smoothing purposes there
is no objection to the resis-
tance of one of the chokes
being used as a means of
producing bias.

A mains-fed anode-bend
detector circuit is shown in
Fig. 8, and here again suit-
able bias is produced by
connecting to the point X a
lead from the main biasing
resistance. Leaky grid de-
tection involves no prob-
lems as regards bias. It is
only necessary to connect
the leak to the cathode.
When the grid current
characteristic, however, re-
veals that a definite applica-
tion of positive bias is
necessary it is best produced
by a connection to a high-
resistance potentiometer run-
Assuming a poten-

parallel-connected and the entire anode current of the
stages will be distributed between them.

In an endeavour to devise yet another method, atten-
tion is turned to the possibility of passing the entire anode
~urrent required by the receiver through a resistance con-
nected in the H.T. negative lead and stepping off biasing
potentials as may be required by the various stages. Fig.
7 shows such an arrangement. By far the largest
demand on the H.T. supply is made by the output stage,
so that the omission of the detector and other amplifying
stages from the circuit will not complicate a consideration
of its principle. A correct grid bias, producing maximum
signal, is obtained by the voltage drop across the resis-

ning from H.T. - to cathode.
tial of 250 volts evists between these points, the
positive bias of a volt will be obtained at the junction
between a 500- and a 125,000-ohm resistance (Fig. 9).

When a gramophone pick-up is to be introduced, a
well-insulated two-way switch may be fitted in the grid
circuit of the detector, connection to either tuned circuit,
or pick-up, while the earthed pick-up lcad may be taken
to a tapping on the negative biasing resistance. Wire-
wound biasing resistances usually possess a safer margin
of current-carrying capacity than those consisting of
deposited resistance material. The latter type should be
rated to dissipate at least 2 watts.
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A Review of Manufacturers’ Recent Products.

« WATCO» L.T. TERMINAL TAGS.

The restviction of space in portable,
and transportable sels often necessitates
accommodating the L.T. accamulator i
4 rather inaccessible position, with the
result that one's patience is occasionally
seriously taxed in making satisfactory
connection between the L.T. leads and
the cell. The operation of connecting and
disconnecting the cell for recharging pur-
poses can be made delightfully easy by
fitting the extension lugs supplied by the
Waterloo Tool Co., Ltd., 21 aud 23, York
Road, Lambeth, London, S.E.1 These
arve made from soft lead coated with non-
corrosive paint and provided with a ter-
minal at one end and shaped lugs at the

s Watco '’ extension terminal tags for use
in portablc sets where the L.T. cell is not
readily accessible.

other for gripping under the terminals on
the battery. They ave supplied in red
and black colours as a means of identify-
ing the polarity of the battery. The price
has been fixed at 6d. the pair.

AMPLION STANDARD CABINET CONE
LOUD SPEAKER.

This new speaker, o be known as
Model A.B.6, has been introduced to re-
place the earlier Models A.C.25 to A.C.29,
and is the only balanced armature model
loud speaker made by this firm. It ocen-
pies an intermediate position between the

Awplion Lion and the cheaper * Juanior '
types. It is housed in a handsome cabinet
measuring 144in. x 1450 x8in. deep, with
an ormamental front, and is aconstically

Cone

Standard Cabinet
Loud Spcaker, Model A.B.6, in polished
oak case.

Amplion new

open at the back. Four large-diameter
holes provide free egress for the sound-
waves emitted from the back of the cone.
The confining of these waves often leads
to bad cabinet resonance and impatrs
reproduction:

A feature of special interesi is the pvo:
vision of tlnee input terminals, which
aives the choice of three different loud
speaker impedances, and enables that most
suited 1o the particular output valve fitied
to be employed. For test purposes the
eceiver used was fitted with an output
valve having an A.C. resistance of 1,600
ohms and an output filter. With this
arrangement the medinh impedance wind-
ing gave the best all-round results. The
high impedance winding should be used
with valves of between 2,500 and 4,000
ohms A.C. resistance.

wwWw. americanradiohistorv. com

A practical test showed that with normal
electrical inpmts the frequency band to
which the instriiment gave good audible
response was from about 150 cycles up to
4.500 cycles. The speaker favoured the
frequencies below 800 cycles, and showed
a noticeable cnl-off at 150 cvcles.

The instrument is semsitive, and will
accept quite large inputs before showing
signs of distress.

The makers are Messrs. Graham Amp-
lion, L.td., 26, Savile Row, Regent Street,
T.ondon, W.1, and the price of the Model
A.B.6 in a polished ouk cabinet is £4 10s.

P0G
“ GOLTONE > SPRING WANDER-
PLUG.

Two parts only are used in this wander
plug. The prong and wire anchorage are
stamped in one piece from havd brass,

s+ Goltone » spring wander-plug.

and the bared end of the flex is gripped
Ly fist threading this through two holes
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and pushing a sleeve of insulated material
over the shank,

The prong is “ D ” shaped and given a
shight taper to enable the plug to accom-
modate itself to different-sized sockets in
the H.T. batlery. To differentinte be-
tween positive and negative leads, sleeves
in red and black coloured material ave
supplied. The makers are Messrs. Ward
and Goldstone, Ltd., Frederick Road
Pendleton, Manchester, and the price
has been fixed at 14d. each,

cvoo

BELLING-LEE “RADIQ-LEGS.”

A simple but effective device for cou-
verting a table type receiver into a
pedestal model has been introduced re-
cently. by Messrs. Belling-lee, Ltd.,
Queensway Works, Ponders End, Middle-
sex, This consists of a cleverly designed
folding leg type tuble, hut without the
usual top. Attachinent is a very simple
matter, and the device is adjustable to
accomnodate most sizes of cabinets from
a small lond speaker to that required to
house a five- or six-valve set.

Belling-Lee ** Radio-Legis ™' convert a tuble
model set into a pedestal tvpe and are
adjustable to suit any sized cabinet.

The legs ave first pulled out to the width
of the cabinet and locked Ly the small
nuts provided.  Having opened out the
cross legs to slightly more than the depth
of the set, they are held temporarily
position by a chain at hoth sides. The
set is then pliced in the claws on the
top of eich leg, und two wing nuts
tighteried until the chains are taut. The
set will then be rigidly attached to the
legs and can be carried alout with ease,
ab the same time possessing the advantage
that 1t can be placed in any convenient
corner,

These legs can be used also to support
portable and cabinet type gramophones.
They are available in ouk or mahogany
finish and sell at 15s. 6d. the set.

[oReRallv]

RADIO-GRAMOPHONE CABINET.

The Premier Supply Storves, 165, I7[eet,
Street, London, E.C.4, has introduced re-
cently a radio-gramophone ecabinet pro-
vided with spacious compartments for
loud speaker, hLatteries, receiving appar-
atus and gramophoue equipment. I{ will
accommodate a set measuring 22in, long,
8in. high, and 16in. deep. The overall
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dimeunsions of the cabinet are 36in.

high,
2%in. wide, and 19in. deep. A

well is

provided to accommodate the gramophone
turntable and toue arm.
is made of nine-ply wood.

The motor board

Handsomely finished radio--gramophone
cabinet by The Premicr Supply Stores.

the cubinet is handsomely finished in
polished oak and the price has been fixed
at £4 19s. 6d.  An ehonite panel, cut to
size, finished and polished in either black
or ““ malioganite,”” and measuving 21 x 7in.,
can be supplied for an additional 3s. 6d.

“TWIN-CONE’* TWENTY.

Linen diuphragms mounted back-lo-
back, with their apices touching, have
been found to give surprisingly good re-
production, the suppleness of the material
preveuting well-defined diapluagm reson-
ance.  Best results are obtained when
the two coues ave of dissimilar size.

The constructional work involved neces-
sitates aceess to a well-equipped worksliop,
but now this need not defer the homno
constructor, since Messrs. Green and Faul-
conbridge, Itd., Coventry, have placed on
the market a kit containing all the parts
required for the eonstruction of a double-
cone linen diaphragm.

629

The kit consists of 17 packets and con-
ldins 149 parts,  The maimrframe is as-
sembled from ivon bars, and the sides from
stout  cardboard finished to resemble
griined  wood.  The finished article
measures 20in. square and 8in,’ deep.

A cabinet is unnecessary, unless particu-
larly desired, since the diaphragm mna-
terial is not displeasing in appearance and
the stout cardboard sides give the impres-
sion of a wooden case.  Four rubber feet
are included to prevent damage (and to
absorb vibration) should the loud speaker
be rested on a polished cubinet or table.

Provision has heen made to enable most
of the well-known cone movements to be
used. However, the makers offer a special
movement for building into the case : this
1s referred to as the * Twiu-Cone "’ move-
ment, and sells at 15s. ‘Ihe price of the
kit is 21s.

A slight modification has been made in
recent outfits. Lighter corner-picces are
now included as standard and, as an alter-
native to the stout linen for the dia
phragm, thinner material can be supplied.
This renders the speaker more sensitive
and is recommended when small power ont-
pnt valves wre used.

o000

It has been brought to our notice that
the price of the l’ilot *t Resistograd ™ re.
viewed in our issue of October 30th last
should be 5s. and not ds. 3d., as stated.
The errvor on the descriptive leaflet was
not notified in time to inchide the correct
price.

o000

In our issue of October 30th last men-
tion was made of the Calton Stewart H.F.
choke under * Laborvatory Tests.” The
address of the manmifacturers should read
28, St. Enoch Square, Glasgow, and not
as stated. the business having bLeen trans-
ferred from Edinburgh some time ago.

ocoo

TRADE NOTE.

On  November 18th the Carrington
Manufactwring Co., Ltd., opened tleir
uew showrcoms and sales department at
24, Hatton Ginden, London., E.C.1. The
showrooms are open from 9.30 a.m. to
5.45 p.m. daily, with tlhe exception of
Saturdays, wheu they close at 12.30 p.nt.
Small stocks are kept for emergency plir-
poses only. Orders should le sent, as
hitherto, to the main depot at Camco
Works, Sanderstead Road, South Croydon.

Complete set of parts contained in the kit of the linen diaphragm

“ Twin-Cone

Twenty.”
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- THE PENTODE
Under Working Conditions,

Calculating the Power Qutput of Triodes and
Pentodes under Correct Load Conditions.

(Contribiited by the Research Department of the General Electric Company )

TN dealing  with  threes sttt —..on the grid the anode cur-
electrode valves from the | THE intelligent operation of a loud speaker is de- rent will be 22.5 mA. and the
p_oint of view of the cor- pendent ripon an understanding of the properties I)Oi”t P 01‘1‘Fig. 3 will repre-

rect impedance to connect " “of the output valve. Thought must be given to the correet  S€Dt conditions in the valve
into the anode circuit to ob- | conditions of load necessary to oblain the maximum un- . as to anode current, anode
tain the maximum output it | gistorted outpul. Attention is drawn in this article to the volts and grid volts (assum-
is best to use curves in which | excessivevoliages developed when using a pentode incorreetly. . ing negligible D.C. voltage
ordinates are anode current | - = 7 ¢ drop in the choke).

and abscisse anode volts : If now an A.C. voltage is

with curves drawn for constant grid voltages; Fig. 1 applied to the grid, there will be an A.C. component of _

shows such a set of curves for an LS5 valve. tlie anode current—if the anode current increases by 81

Suppose a valve is connected up as in Fig. 2 to a re- amps the current through R will be 31 amps; the
sistance load with an inductance that has a much greater  voltage across R will be R81, and hence the anode
impedance and a condenser that has a much lower im-  voltage will drop by an amount R81. Thus, if on Fig. 3

pedance than the load resistance. a straight line is drawn through P such that its slope in
Suppose now normally the H.T. voltage is 300 and i volts change _
the grid bias is —30. Then with no alternating voltage current change (amps)

then whatever voltage is
1T applied to the grid the cor-
T responding anode  volts-
T anode current state will be

EEm ]
RN N . el
: IRl % detill‘mlrllgci by a point lying
[ ] 5 A T S HRNEEN on this line.
A 21 s | __7[. Iy ) _}__.—( T 1 % In Fig. 3 XPY is the line
. —+ bt - through P ocorresponding to
—- — 1 T R ==10,000 ohms ; this figure
’ [ is checked, for by consider-
ing the points where the line
cuts the axes it is seen that
an increase of 520 volis
causes a decrease of 352
mA. ; hence the correspond-
ing resistance is:
520
0.052
1/ ‘* o ; ] Having our 10,000-ohm
yanlE] /T | line through P we can now
study what happens when
the grid voltage is varied;
T | ~ when the grid has been
500y 600 700 890 500 w0 | swung from 10 volts + from
ANOpE_VOLTS 1 its normal biased condition
Fig. 1.—Anode current-anode voltage curves for an LS5 valve, The power output triangle Of~ ~30 VLS 1 VOltage
i P, (; P, represents (”;’nly a fraction of the permissible l())utput. P will be —20 and the anode
A 42
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The Pentode Under Working Conditions.-

current and volts will be given by the pomt where the
line XY cuts the —20 volis grid line, ie., the point
marked P,.

Similarly, when the grid voltage has been increased by
30 volts, the grid voltage will be zero and the pownt P,
where XY cuts the Eg=o0
line will give the corre-
sponding anode current
and voltage.

Here we come up to a
limitation, for if we swing
the grid more positive still
i we shall have grid current
which will cause distortion
of the input voltage. Thus
the useful portion of the
line XY extends upwards
from P to P,; as the
voltage applied to the grid
will  be  symmetrical we
shall require to swing the
grid negative by an equal
amount ; since we are to
swing upward from - 30
to o we shall have to swing from —30 to —60 volts on
the grid arriving at the point P4. Thus with 30 volts bias
we can swing the grid from 0 to —60 and our anode
current and volts will follow the line P P,. The
total change in anode cur-

HT.+

Fig. 2,—Circuit with load R
connected to valve output.
The Inductance has an im-
pedance greater than the
load and the condenser im-
pedance is tess than the load.
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current and vollage, thus the cuirent through R is
practically a distortionless replica of the grid volts.
This may not be always so, for sippose as in Fig. 1
we had set the anode voltage at 400, the grid bias a:
— 60 and as before take R =10,0c0 ohas. Then if we
proceed as before we might say that we could swing
upward from —60 to o, but it is necessary now to
consider the other half of the swing frem — 60 down-
wards.

It is seen at once that soon after the grid has swung
more than an additional 40 negative volts to point P,
difficulties arise in that there ceases to be any anode
current at all, and further that during the part of the
swing —8o to — 100 between the points P, and P, th
change in anode current per unit change in grid volts is
less than throughout the portion P, to P, of the curve
since the length P, P, is less than P, P,, P,P or FP,. This
will cause distortion and we can say with this setting
that we should not swing past P,. This limits us in the
other direction and thus P, to P, is the extent of the
distortionless part of the XY line that we may use.

In practice neither the settings given in Figs. 1 or 3
would be used, but we should by trial and error obtain
a line so that the mean bias point P comes in the centre
of the usable portion of the line XY, that is the part
between the line Eg=o0 and the point where distortion
occurs due to the curvature of the lower parts of the
characteristics.

For example, with a resistance of 10,000 ohms we

rent will be the difference
of the currents correspond-

ing to the points P, and P, k|
and  will be 33-12=21 !
milliamps.  This will be Xk
twice the peak value of 50

the A.C. component of the
anode current so that the
R.M.S5. A.C. current through

408
R will be 21_:7.5 mA.
2y2
approximately.  Similarly, -
the total voltage swing

across R is the difference of
the voltages corresponding to
P, and P, and is 405 — 180 =
225, and here again to get the
RMS. wvalue we must

divide by 24/2; hence the

ANODE CURRENT IN MILLIAMPERES
N

1 . 225
R.M.S. voltage is 8o
/ 2+/2

B 1
| 1

T
] 17

T

11

| | T

4 - - "'
1 1[;17 }—-
RN
Ll I [ ]
(] ""'['J“"I_
T 7"‘!—L

volfs approximately. Thus

500 700

] i ] I
500 ¥ 600 760 800 900
ANODE VOLTS

the power delivered to R is
Sox7.5 watts=0.6 watt.

We may note that if we draw a right-angled triangle
P,QP, the watts are proportional to the area of this
triangle, and are in fact equal to one quarter of its
area in volt amps. In the present case we note that
each volt change on the grid as we pass from P, to P,
along the line P,P, produces equal changes in anode

A 43

Fig. 3.—Operating conditions for an LS5 valve with 300 volts H.T. and 30 volts bias.
that the 10 watt dissipation curve is not cut.

Note

merely have to draw a number of lines on Fig. 3
parallel to the line XY and pick out the most suitable:
this can be done for a number of values of resistance
and the maximum watts on each case tabulated ; we can
then pick out the optimum conditions. When, as is the
case with small valves, there is a limitation on the anode
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The Pentode Under Working Conditions.

volts usually the optimum resistance is about twice the
internal resistance of the valve. With larger power vatves
and power modulators where there is a limitation on the

Wireless
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corresponding decreases when the grid swings to —6.

Since the anode current changes are proportional to
the anode voltage changes there is corresponding anode
current distortion.

A further examination shows that

standing anode watts loss, the optimum

resistance may be much more than twice
the valve resistance.

Pentodes.

Pentodes, which we shall now
examine, however, give quite different
results, for we shall find that the
optimum load resistance is much less
than the internal resistance of the
valve.

Curves of a pentode are shown in
Fig. 4 and we can proceed in an exactly
similar way to determine the optimum
condition.

In Fig. 4 the line XY is the line cor-
responding to a 60,000-ohm load with
150 volts on anode and screen and —9
volts grid bias.

Suppose we swing the grid voltage
from —6 to —12, i.e, 3 volts on either
side of the bias, then we note that the
lenglhs intercepted on XY on either side
of P are very unequal in swing up to

]

30 b

20+ g

ANODE CURRENT IN MILLIAMPERES

T
41

fe==12Vi

__]_ = ; ‘_
SRR s s awn L
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[
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20 160

ANODE VOLTS

200 280

6 on the grid; the anode volt swings
down from Is0 to 42, a difference of
108 volts, but in swinging down to — 12
volts the anode swings up to the point
¢= —12 voit line cuts the XY line: this

Fig. 5.—Pentode power ontput triangles for 5,000 and 10,000-0hm loads.

where the
is off the

with this loading we ought not to swing the grid more
than about 14 volts above and below —g volts if we
1{f we were to swing

are to avoid serious distortion.

diagram, but is about 450 volts, so that the increase in

anode volts is 450

150 =300, nearly three times these

IN MILLIAMPERES

ANODE CURRENT

ANODE

VOLTS

Fig. 4.—1f a high resistance load is connected in the anode circuit of a pentade as

shown at XY, dangerously high voltages are developed.

) The line XY would meet

the —18 grid voltage line at about 1,100 volts H.T.

WWW- americanradiohistorv com

the grid from o to —18, then the maximum anode

voltage would be the point where the
Eg= —18 line cuts XY. This is well oft
the diagram and would be somewhere
about 1,100 volts, entailing, of course,
grcat  distortion, besides being very
dangerous.  These high peak voltages
can be readily observed by using a
peak voltmeter.! Let us now draw a
10,000-ohm line as in Fig. 5 with the
same initial conditions; we now see that
we can swing from o to —18 without
any very excessive distortion. It is true
that the equal changes in grid volts do
not cause equal changes in anode cur-
rent and volts, but the variations are
not excessive. Again in Fig. 5 the
5,000-ohm line is drawn, and here again
we can swing from o to —18 without
anv very serious distortion.

The triangles giving the full power are
drawn and for 10,000 and 5,000 ohms
they are about equal areas. 1If we de-
crease the load resistance Dbelow 5,000
ohms the area of the triangle and conse-
quently the available output decreases.
On the other hand, if we increase the

1 Cf. Sims, The Wireless Waorld, Jan. 16, 1929,
A 44
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The Pentode Under Working Conditions.

load much above 10,000 ohms we have to restrict the
grid swing, and again the output goes down. Hence
for such a pentode the optimum load is roughly between
5,000 and 10,000 ochms.

We have dealt only with resistance loads, whereas in
practice the loud speakers are inductive. The treatment
of the inductive load is considerably more complicated,
but all that has been said about distortion applies equally
well. Many loud speakers of the cone or horn type have
impedances of 20,000 to 30,000 ohms or more at fre-
quencies of 5,000 cycles, and if used directly with
pentodes will give voltage peaks of 5 to 7 times the

Wireless
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H.T. battery voltage. These high peak voltages, apart
trom the unpleasant distortion, are more than the valve
or loud. speaker can reasonably be expected to with-
stand.

A suitable transformer in which the winding having
the fewer turns connected to the valve and the winding
with the larger number of turns to the loud speaker
may be of service. ‘

A transformer connected the other way round will,
with most loud speakers, of course, give more ‘‘ noise ’’
for a very small input voltage; but if the signal is in-
creased unpleasant distortion and dangerous over-
voltages will occur.

CORRESPONDENCE.

The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, ** The Wireless World,”” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

B.B.C. TRANSMISSIONS.

Sir,—One of the most seasible and well-reasoned letters ever
published in 7he Wireless World was that by AMri. MeCornuck
on October 23rd last regarding B.B.C. transmissions. Any
intelligent listener with a wireless set having a performance

urve above the level of the first gramophone would agree with
him when he says that the ouly ‘“first-rate ** transmissions wre
the direct or ““local ™’ ones, und that the majority of listeners
(outside the London area, at auy rate) receive as a rule third to
tenth-rate transmissions.

It, therefore, causes me agony of soul to read the letler it vour
issue of November 13th by ** Fair Play,” of York, Yorks.

Mr. Fair Play's argumeat is : * Who are vou, Sir, to criticise
the B.B.C. unless you can first prove that your set and loud
speaker are perfect? How dave a mere catter, bobber, or
shingler of side-bunds talk of decent reproduction?  Who are we
~—with our trivial bits of amatenr apparatus—to stand up in the
market place and deride the oninipotent B.B.C, 7

Now this is very quaint. My tuste, hearing, sight, and seuse
of smell and tonch are not what they used to he. I have lived,
and smoked, and sat up late, and done many things which I
should not have done ; consequently, my senses are by no means
perfect. We all suffer in this way when we have passed the age
of callow voutl. And vet . . . do I nct know a good, succulent,
well-done cliop when I bite it? Do T not appreciate a well-sung
song when I hear it? Do I not love the original water-colont
better than the cheap reproduction’ Do I not prefer the adour
of real lavender water to the syuthetic variety which comes from
the penny-in-the-slot machine? Do I not respond (o the feel of
high-class woollies on a cold day? I do. I and my five senses
may not be immaculate, but T flatter myself that I can separiate
the good from the indifferent and bad.

And so0 it is with my wireless set. Tt does not boast perfection.
It is a thing, no doubt, of weird curves rather than splendid
manly, straight lines. It cuts off side-bands as ruthlessly as 1
cut off my own side-whiskers every morning of my life. But—
m spite of all its tervible, almost-human imperfections—it can
always tell me when a long land-line transmission is torturin T a
work of art.  The Manchester Halié Concerts. as disgorged by
2L0O, cut e to the quick far, far more deeply than my set euts
the side-bands. The Bournemouth Orchestia (as relayed from
the glass-und-iron concert hall in that delectable spot) makes e
sigh for the melody of the first phonograph and the verv, very
first Edison-Bell record. And when 2LO gives me a poisonous
dose of some remote spot like Plymouth, Cardiff, or Pwll-some-
thing-or-other, I feel so despondent that, but for my belief in
silver linings, I should drink the acid in the aceumulators and
waft myself to the place where the music wonld be worth while.

An interesting but very harassing experiment which T some-
times try is to gather together the children {whose appreciation
of wood veproduction is by no means perfect), give them a few
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ninutes with the 2LO uncles and aunis, and then switch over
to the Birmingham-via-5GB ('hildren’s Hour. They invariably
ask me why the second lot of aunts talk with plums in their
mouths. T reply, sadly, that this is due to *“ attenuation of the
higher frequencies in the land-line ” aid not to side-band am.
putation. They are good children. Thev believe me—because
they kunow from experience that Daddy always speaks the trutis
Which he does !

Ii is a poor set which will not show the lack of brilliance, or
the harshness, or the undercurrent of extrancous noise. or the
surfeit of plums in female mouths, when a long land-line traws-
mission is in full blast. (Eastborne, for some peculiar reason,
excepted ')  Aud it is a very poor sei which cannot make mani.
fest the difference between a good transmission and an indifferent
one.

Therefore, [ say that Mr. McCormack's letter is sound
commonsense, and Me. Fair Play, of York, Yorks. is talking
avrant nonsense. Let us not creep too humbly upon the earth’s
surface, or we shall get from the self-satisfied B.B.C. precisel
what we shall des»ive—third- to tenth-rate junk.

Twickenharm, BERTRAM MUNN.

Sir,—8Burely it speaks well for vour broadminded attitude to
your readers’ views that you should print the letter from ** Fair
Play.”  What Mr. McCormack said was perfectly corvect and
not a hit exaggerated. Tf * Fair Play’s " receiver is not capable
of distingnishing hetween the first-rate transmissions from 5GB
and 2L0, especially when the programs are from a local sonrce.
and the terrible noises that are sent out when a relay from most
of the more distant stations is atlempted, either it is very poor
indeed or his hearing is at fault. Of counrse there is some side-
band attenuation at 1lie receiving end in most cases, but nothing
to compare with the horrible attenuation of even the medium
high-frequencies that most land-lines cive,

Until the advent of 5GB and the new 2LO, listeners in the
Midlands were in the position of having receivers considerably 1
advance of the transmitters—or some of us had. Perhaps * Faiy
Play ” has never heard a good receiver working on a goori
transmission ?

If & gale puts the ncrmal land-lines to Daveniry out of com
mission we are giver spexch of a gnality which, apparently,
satisfies * Fair Play.”” but which we think horrible.

Birnungham, F. (. SACKETT.

8ir,—The impression which the B.B.C. seems to wish to convey
about the quality of their transmissions is that thev are well
nigh perfect. One is driven to this conclusian : (1) By positive
statements to that effect which appear from time to time; (2) by
the fact that whilst their official organ contains pages of ecriti
cisms, often of a futile kind, about the subject-matter of their
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programs, criticisms of the quality of their transmissions are
absent; and (3) by the fact that when anybody is rash enough to
comment on the transmissions in your valued journal, or else-
where, somebody eise immediately pops up and tells the critic
that e should ** look to his set.”

‘Fhat onr receiving sets are imperfect, more or less, everybody
who has the most elementary knowledge of wireless will be ready
to admit. That is not, I weuld submit, really the point at all.
"I'ke real point is this . When we hear horrid sounds proceeding
from our L.S.. are we bound to assume that the fault 1s aiways
at.our end My submission is that most certainly we arve not,
if only for the reason that, though faults at the transmitting end
are commonly discounted, nevertheless, in recent times, rather
arudging admissions have appeared which urge difficulties asso-
ciated with land-lines and ** transients.”

'These admissions raise 1 number of questions, as, for example :
\WWhat steps avc being taken to get over the land-line trounble?
What progress, if any, is being made in dealing with transients?
And, thirdly, are land-line troubles and transients the only
canses of the horrid sounds? As regards the third of these
«questions, let us take one or two examples

(1) The first few bars of a choral item are ewmitted by my
L.S. They suggest that the singers have been dining ou coarse
fish and that some of the bones have stuck in their throats.  Then
here is a kind of rumpling sound from the I..S., and 90 per cent.
of the fish-bones seem to have heen swallowed. Was this
rumpling sound due to tha swallewing of the fish-houes or the
swallowing of transienis. or was it, perchance, due to a Bwiteh ?

(2) A ptano recital from the studio begins in such a way as
tn suggest that the pianist lms, with his opening chords, broken
80 per cent. of the strings of the piano. Suddenly the volume is
lowered by 200 per cent. and only about 10 per cent. of the
strings appear to have been damaged What is it that has
brought about this curious change?

(3) 1 listen to a piano item from Queen’s Hall. Tt is a
remarkably gond veproduction of **the real thing.”” The con
cert ends, the voice of a girnt tells me what the weather has
Leen like io-day. I tone down the giant with my velume control.
In due course he finishes aund is followed Ly the usual piano
item. 1 observe that, though I am receiving this piano item at
only about one-eighth of the volume of the item from Queen’s
Hall. nevertheless the studic item produces the hroken string
eliect. whereas the Queen’s Hall item .did not—or only very
ulightly. How exactly is this expluined in terms of land-lines
and transients?

(4) The announcer stales that Thiv Thamuel Thmiti ith about
to give on2 of hith thathinating dithcourtheth. Is the mmouncer
speaking across a land-line from his bedroom, as depicied by Mo,
Hammond, p. 334 of the B.B.C.. Year 300k ? O is it that ny
<ol is incapable of dealing with such high frequencies as the ss
and ({7 Well, I am forced to the conclusion that My. Ham-
moud’s picture of the amouncer is not quite so innocent a joke
as might appear at first sight.  For when Sir Samuel begins, not
only do the ss and fs appear clearly hut the ss actually whistle!

Now, sir, criticism is of litle use if not.constructive. So lere
are some suggestions : (1) That vou continue the good work of
publishing letiers commenting on the quality of the B.B.C". trans-
mission.  (2) That vou let us have an article or series of articles
showing the kind of faults whiel we may reasonably attribute
to faulty transmission and not to our sets. (3) 'That if the
B.B.C. are unwilling to undertake the work themselves and tell
us about it, some other public hody, equipped with all the neces-
sarv and expensive instrurents—perhaps the National Physical
Laboratory —should carry out periedical and exact tests of trans
missions under varving conditions and publish the results. (4)
That we amateurs should, somehow or other. get together and
evolve a scheme wheveby we cian cotnpare notes abont the trans-
missions and so help each other to decide whether the faults we
notice are to he attributed to our end or to the transmitting end.
This last suggestion may be diffienlt o carry out, but surely it is
not impossible. Perhaps some of vour veaders mav he able to
make helpful suggestions about it? E. C. RICHARDSON.

Sir,—Such touching faith as that expressed by ¢ Fair Play ™
in his letter published in vour issne of November®13th is, in
these days, maost refreshing.

Most of your readers will, however, not be prepared to accept
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“ Fair Phiy ' as a competent judge, for he does not appear to
be situated in such a position as to be able to take advantage of
wireless reception under ideal conditions.

Situated as I am, less than two miles from 22Y, T can, and do,
nsa ** high loss’ coils which effectively prevent loss of side-
hands, together with an ampiifier which follows B.B.C. prac-
tice closely and which is admitted to amplify fairly evenly all
frequencies between 25 eycles and 6,000-7,000 cycles, and I
unhesitatingly endarse My, McCormack’s comments on land -line
transmissions.

One has only to hear a transmission from 27Y of the Northern
Wireless Orchestra (playing in the new studio) and to compare
it with any land-iine transmission from 21,0 (of an orchestra, of
course) to realise the enormous difference. In the case of the
land-line transmission (whether from the London studio or from
the Queen’s Hall) the bass lacks ** body,” the drums are ex-
tremely poor, and vielins are thin and lack the characteristic
vimbie of a violin.

But, apart from the technical aspect of the matter. why shounld
London listeners benefit at the expense of that great hody of
provincial listeners, in numbers many times greater thai listeners
to 2L.O7

Wiy should not the National Orciiestra ov B.B.C. Symphony
Ovehestra be formed in Manchester, where the finest bodyv of
orchestrai musicians in this country resides and where, in addi-
tion. there is the finest broadcast studio in lurope?

Manchester. JAS. HUDSON,

CONCERTS FROM RADIO PARIS.

Sir.-—1t will ne doubt be of interest to your readers to know
{hat we have artanged for a servies of weekly récitals 1o he
iven each Sunday. broadcast from Radio Paris.

I'hese recitals will last an hour aund will counsist of vavied
popular musie, the concert for Sunday, Dec. 1st, for instance,
wis dance music played on Decca records hy leading Decca dance
Lands from 2 to 3 p.m.

We believe that we are the first gramophone company t{o
hook an exclusive hour for the entertainment of listeners.

THE DECCA RECORD CO., Ltd.

London, S.W.9.

NON-RADIATING SETS.

Sir, I would like to express my sympathy with Mr. Hemy W.
Moss.

I have had the swme trouble for the last eighteen months and
on all wavelengths covered by the “ Everyman Four.”

Tt is very seldom I ean listen to a programme without inter
ference of one kind or another, either ‘‘howling'™ or *silent-
point > osciliation. (I reported the matter to the B.B.C. in
June or July, 1928, and the G.P.0. Las been dealing with it for
over {welve months and ean give me no hopes whatever.)

T also know of a voad less than a mile from heve where one
listener switches off and anotier says he will give up wireless
owing to interierence.

1 certainly think reaction ought to be prohibited, hecause
1 feel sure all this trouble is caused by people “playing  with
their sets, and the quality of transmissions must e improved
if the ether could he cleared of these ‘‘heterodyne howls.”

T.ondon, S.\W.8. A, W. SNARE.

Sir.—Mr. Moss, in vour issue of November 6th, proposed that
legislation should be 1ntroduced prohibiting the use of veaction.
1 assume, of course. that he weant this to apply ouly to sets
intended for rveception on bLroadcasting wavelengths, since it
would render amatewr cominunication on short waves more
ditticult.

Although anyone who lives in a crowded district will heartily
agree to it, this idea is 100 Utopian to be useful. If, as in
Trauce, the larger percentage of sets weve commercially built,
the legislation could be enforced by Jimiting manufacturers to
circuits without reaction. But in England T think home coun-
structors predominate. Tt would need an enormous {and inci-
dentally expensive) army of men to go to every house having
an aerial and examine the set.

Theve is another considziation. A wman who is an inveierate
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fiddler will, if he has no reaclion control with which to play,
The final 1'esul{ of his
unskilled efforts will be further oscillation, and the situation

adjust some other part of the receiver.

will then be as bad az bLefore.

Sir,—1I read tiie letter from Henry W. Moss in your issue of

November 6th - with great sympathy,

My own set has a neutralised H.F. aumiplifier, and I am quite
1 would, however, willingly
conform to such legislatiou as he suggests, and make the ncces-
sary alterations to my set, if such legislation would relieve me
of thie intolerable interference caused by the howls of

satisfied causes no interference.

neighhours.

L recently sent a complaiut {o the B.B.{.,

has visited the neighhourhood,

Girimsby.

EMPIRE BROADCASTING.
Sir,—One has always understood

products,

Conditions were better for a
few days, but are again lecoming as bad as hefore.

“FELLOW SUFFERER.”

that" the purpose of the
Empire Marketing Board was to stimulate the sale of Empire
not to provide entertainment for Empirve listeners,
May one make another suggestion—that KEmpire broadcasting

Wireless
Werld

“R.N.”
ties.

Broadecast ?

trade is suffering.
of 400 ohms,

my

and a P.O. official

also vour promise,
length.
best judge.

SUPERHETS.
Sir

be regarded as a matter for the Fmperial Government, that the
B.B.C. do the actual transmission, and that the money be pro-

vided by the Post Office ; they keep plenty of it!

The following extract fiom a lelter from a reader in Singa-
pore was received hy Mr. Gerald Marcuse,
Radio Society of Great Britain, und is published as of . encral

¥ > Vi 9

mterest —

Though I am not personally known to you, vou are well
known to me through vour trausmissious in the

had a two-valve set,

morning when I vead your letter in 7'
11.9.29 just to hand,
in the near future again.

Having no broadeast stations in this country, T went to the
expense of getting the present set purely m the hope of getting
S3W in a satisfactory state, but all to no purpnse,
metres is in the midst of a nest of Morse stations,
15 kW. are simply swamped out. I and my family are sending
you our grateful thanks for the trouble you, as an amateur.

Hobbies, Ltd., Dereham. Norfolk.—
Autumn edition of Fretworkers’ Weekly
Jonrnal (October 5th, 1929) containing a
design for a Pedestal Wireless Calyinet.

0000

Higgs Motors, Witton, Birmingham.—
Stock list of 1-, 2- and 3-phase induction
motors for 50-cycle supplies; also D.(.
dynamos and motors.  There is a wide
range of small machines of less than one
bohop. voo o

Mullard Wircless Service Co., Ltd.,
* Mullard House,” Charing Cross Tload,
London, W.C.2.—Descriptive leaflets of
P.M. Filament Transformer and P.M.
H.T. Supply Unit foor A .C. mains.

0000

The D.P. Battery Co., Ltd., Bakewell,
Derbyshire.—Illustrated folder of D.P.
Kathanode large capacity L.T. accumu-
lators.

0coo

The Varley Co., Kingsway House, 103,
Kingsway, TLondon, W.C2._Loose-leaf
illustrated catalogue of Varley main sets
and wireless components; also 15-page in-
structional hook on the use and applica-
tion of this firm's products.
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Now [ am armed with a McMichael six-
valve short-wave superhet , and I was extremely gratified this
i Wireless World of the
promising us your excellent transmissions

TELEVISION.
Ct. M. PART, '

20th inst.,
President of the
broadeasting. The

past, when I

Society feels, however,
be done in this respect without
of the trade and conmmercial interests concerned, who should he
prepared to meet in a vound-talle conference together with re-
presentatives of the B.B.C. and representatives of this Society.
The Society wonld, I think, welcome such a conference as being
in the very hest interests of that branch of applied science for

035

going to tuke for the benefit of us amateurs in the outposts of
the Empire, devoid of ull help.
heen continually writing to the local papers in the hope that
our lamentations may some day reach the local or home authori-
Will it not be possible for vou to wet someone in Parlia-
ment to put the question at one of the meetings as to this KEmpire
The Dutel in North Indies and the Americans in
the Philippines ave gaining ground,

For my part, at least, I have

and the British wireless

The other day I went to buy a potentiometer
I had to come home with a German:made potentio-
meter of 600 ohms and *fix it in my set !
kind obtainable at any price.

I have again written to the local Press to-day and mentioned
I shall send a
Kindly give us some notice hefore you start and state wave-
I rather prefer you to stick to alout 20, as there is too
much atmospheric interfevence ot 40. Of course, you are the

And this was the only

utting in a couple of days,

Your correspondent’s article on the Paris Radio Show
was very interesting.
is as universal over there as straight sets are here,
give me three veasons for the apparent unpopularity here?

He gives three reasons why the superhet.
Can anyone

SUPER HET.

Siry—In reply to the Jast paragraph of your editorial of the
I would say
the desirability of « comprehensive survey being nmade with the
object of establishing the
and, further, of clarifving

that the Television Society is alive to

reasons for the present situation,
the future prospects of television
that very little can
the whole-hearted co-operation

which we all share an interest.

Twenly-five
and its

London. W.C.2.

are

- CATALOGUES RECEIVED.

Messrs. C. A. Vandervell and Co., Lid.
Acton, London, W.3 —Iitustrated cata-
logue of C.A.V. high- and low-tension
accumulators for wireless uses; also folder
dealing with non-spilluble cells for port-
able sets.

000 O

Messrs. Wingrove and Rogers, Lid.,
Arundel Chambers, 188-9, Strand, London,
W.C.2.—TIlustrated leaflet of ** Polwr ™
differential reaction condenser.

o000

Messrs. J. H. Taylor and Co., Macaulay
Street, Huddersfield.—Tllustrated price list
of proprietary wireless components stocked
by this firm.

cooo

Burae-Jones and Co., Ltd., Magnum
House, 296, Borough High Street, - Lon-
don, 8.E.l.—Descriptive folder of the
“ Magnum ”* short-wave converter. This
is used in conjunction with the I.F. por-
tion of the broadeast set, and includes
short-wave delector and reaction circuit,

wwiw americantadiohistorv com

I can say at once that the number of members of the Society
who systematically receive the television broadeasts as at present
arranged is very limited, and there ure probubly not more than
ten of our members who do so.

The Television Society,

W. G. W. MITCHELL,
Joint Hon. Secretary.

Marconi Wireless Telegraph Co., Ltd.,
Marconi House, Strand, W.C.2. Leaflets
Nos. 1082/2, 1101, 1097 and 1103 itlus-
trating and describing their 100-watt and
S00-watt fixed wavelength telephone sets
NMBLa and XMC2; the 500-watt tele-
uraph teansmitter tyvpes MCCa and MC3),
and the 1.5 kW. (telegraph transmitter
MC13.

o000

A, J. Dew and Co.. 32-34, Rathhone
Place, Oxford Street, London. W.1.-
General wireless catalogue of proprietary
receivers, compontents and accessories
stocked for the season 1929-1930.

0000

Oldham and Sons, Ltd., Denton, Mun-
chester.—32-page handboolk entitled
 Radio Power Problems,” dealing with
“Oldham 7 LT, and L.T. accumulators
and tvickle chargers,

[elle o0}

L. McMichael, Ltd., Wexham Road,
Slough. Bucks.—Illustrated and descrip-
tive folders dealing with the **Supei-
Screencd  Portable  Four,” ‘‘ Screened
Dimic Three,” and mains-operated re-
ceivers. Also full constructional details
for the “ Home Constructors’ Screened
Three’’ receiver,
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By Our Special Correspondent.

DECEMBER jth, 1929.
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Progress at Portland Place.—Broadcasting in Parliament.—Christmas Programmes.

Broadcasting House.

The Portland Place sito is now rveady
for the massive building desianed by Col.
Val Myer to house the B.B.C. head-
quarters. Tenders have now been invited
for the coustructional work and should
be in the hands of the owning syndicate
within the next week.

Building operations will occupy more
than a year, and it is doubtfnl whether
e opening ceremony can take place much
hefore April or May, 1931

oocQco

P.M.G. and Brookmans Park.

Seldom dues the House of Commons
spend so much time on wireless matters as
it did on Tuesday of last week —West-
minster’s wireless day. Besides dubbing
himself *“the policeman of the ether.
the Postmaster-General (Mr. Lees-Smith)
had several interesting things to say ve-
garding the activities of the B.B.C., and
he made o mnew disclosure concerning
future policy at Brookmans Purk. The
twin transmutter, which begins tests in a
few weeks® time, will commence on low
power, gradually increasing its output as
the public habituate themselves to the new
development. I understand that the first
tests will probably mnot employ more
than 5 kW,

cooo
A Ticklish Question.

Ii the Postmaster-General’s proviso is
{0 be strictly observed, I imagine that the
power increase of the twin {ransmitter
will Le exceedingly slow. Who is to say
when the public have habituated them-
selves to a broadcasting system which
calls for uncommoniy selective sets and
the virtual abolition of the crystal?

cooo

B.B.C. to Borrow Money.

Another disclosure, whieh was not -
expected by those who have studied the
B.B.C.’s present financial position, was
contained in  the Postmaster-General’s
remarks concerning the development of
the regional scheme. Up to the present
the Corporation has finunced its stations
from its reserves, but it is now anticipated
that as the scheme develops it may be
neeessary for the B.B.C. to ulilise its
power to raise a loan.

"The only alternative is to let the scheme
hang fire until sufficient funds have
accumulated from licence revenue, by
which time the B.B.C. might have learnt
too much about twin wave transmission !

Savoy Hill and the Pirates.
With a scareity of funds Jooming aheud
it is not surprising that Savoy Hill

regards the © pirate’ question with
pathetic interest. Questions in the House
evoked the P.M.G's statement that
licence evasions weve heing gradually

reduced, but Savoy Hill ryewaius sad-
aved, the opinion there being that afler
seven vears ot broadcasting there should
now be 4,000,000 set owners. Licencees
number barely 3,000.000.

0000

Modulation of B.B.C. Transmitters.

A corvespondent in last week’s issue of
The Wireless World pleaded for an equal
degree of modulatioh from all B.B.C.
transmitters. An official at Savoy Hill
solemuly informs me that uniformity in
this direction is always sought by the
B.B.C. engineers, and that the degree of
modulation never exceeds the boundaries
ol 2 and 30 per cenl.

0000
A Disappearing Landmark.

The first and second 2LOs are both

plant is already in (he lust stuges of dis-
solution and will not be long survived by
the installation in Oxiord Street, which
will also lose its masts by the end of this
month.

Thus Brookmans Park will have no
standby.
0000
A Broadcast Christmas.
Seven Christmas seasons have leen

enriched with broadeasting, and now that
we are approaching the eighth it needs an
effort of memory to recall those prehistoric
feskivals when we had to muke our own
musie or listen to the waits.

The Christmas clement in the transmis-
sions will begin on December 23rd withthe
broadcasting of the Nativity Play from
st. Hilary’s Chureh, Marazion, Cornwall.
Two carol programmes will he given on
Christinas Eve, while on Christmas morn-
ing 2LO and nearly all stations will hroad-
cast the service from York Minster. Mis-
cellaneous Christmas fare will make up
the rest of the day's programme. In the
afternoon Bransby Williams will give his

being dismantled.  The Marconi House well-known impression of Scrooge.
g T N R T S R PR T s g S
% i - 3 : 2 :
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BROADCASTING IN
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THE AUSTRIAN TYROL.—The relay station at Innsbruck
which distributes the Vienna programmes to mountain dwellers.
svithout a regular wavelength but is working

The station is
provisionally on 287.4 metres.
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The Service is subject to the rules of
the  Department, ‘which are prinled
below, these must be strictly enforced
in the interest of readers themselves.

“The Wireless W/

Designing Tuning Coils.

Have you ever published informotion for
desiyning inductance coils to specifi
1.V, resistance values? Inspired by
a recent arbicle, 1 am thinking of try-
vy filter circuits © lence my ques-
tion, E. B.

Stmple graphs for the design of coils of
different H.I". resixtances were given in
our issue of January 11th, 1928 The
range dealt with should be suflicient for
vour purpose.

coo0C

“ Push-Button Regional Receiver.”

With  reference 1o your reply o
TP 8. wunder the above leading
i your issue of Novcmber 15th, /1
should like to know if it is possible
o simplify the urrangement shoiwn by
using a tapping on cach of the coils,
inslead of an extia semi-variable con-
denser for each tuned cireuit.

T. C. W,

It might he possible to obtain satis-
factory results from a simple arrange-
ment of this kind, but it would be found
that the operation of tuning by varyving

& tapping point on an inductance coil

would be a very inconvenient procedure ;

indeed, it would be almost impossible in

a set which, by the very nature of the

work it is intended for, must have r asoh-

ably selective circuits.

Provision for coutinuons adjustment of
inductance over a limited range can be
made by winding a few turns of the coil

RULES.

(1.) Onuly one question (ehich st deal will,
a single specific poinl) can be answered.  Letters
Mmusl be concrsely worded and headed * Tuior-
wmalion Department.”

(2.) Queries must be written on one gide of
the paper. and diagrams drawrn on o separale
sheel, 1 self-addressed stamped envelope must
be enclosed for postul repy.

(3.) Designs or circuit divgrams for complete
receivers cannol he given ; vnder present-day
conditions justice cqnnot he done to questions
of this Iind in the course of « letler.

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

(3.) Designs for eomponenls sveh as L.F.
choles. power Iransformers, ele., cannot he
supplied,

(6.) Queries arising frow the construction or
operation of receirers jpust he confined to con-
struetional  sets  described in ** The HWireless
World * or lo standard manufochurers’ receivers.

Readers desiving  informalion on matters
beyond the scope of Ihe Information Depart-
ment are invited to submil sugyestions vegarding
subjecls to be lreated in Julure ariicles or
paragriapls,
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ou a rotatable former (variometer
fashion), hut this would he no simpler
and probably no cheaper than a second
semi-variable condenser.
oCCc o0
“Pentode Two >’ Conversion.

bly ** Pentode Two” receiver gave en-
tirely satisfactory results up to the
time when Iroolmans Parke started
operations; now 1 find that inter-
ference is so bad that it is a difficult
mualler to receive any station except
5GB and one or two other tranzimis-
sions in the neighbourhood of 500
wmetres on the normal broadeast” hand.
It 18 found that spreading of signals
can be minimised by fitting a gmaller
series aerial condenser, hut reduction
lo « wvalue tLhat is really effective
renders the set extreme ly 1ngensi
tive.  Can you suygest a method of
oltering the receiver? [ shonld not
object to rebuilding it in a laryer
cilinet, lut do not care to qo 1o th
expense of “ gcrupping ” a nmumber
of existing parts, and perhops add-
my an [{.F. stage. R. F. B.

We suggest that vou should rebuild
your receiver to the geneval circuit
arrangement of the *‘ Two-Circuit-Two ”’
receiver, described in our issue of Feh-
ruary 6th.

The two sets are not widely dissimilar,
and vou will find that all vour present
parts can be used, and that little addi-
tional apparatus will be required.

c00O0
Testing a Variable Condenser.

! have reason to suspect cn fntermittent
short-circuit heticeen the vanes of one
of my variable condensers, and, in
order to wmake n lest, connected a
flash -l p battery and dry cell ncress
the terminals.  The lamp glowed af,
apparently, full brilliancy, irrespec-
tive of the position of the moving
plates.  Does this sugyest that there
i8 a short-circuit across the frame of
the condenser, as the glow was ol-
served when the morving plates weie
obriously clear of the stator vanes?

H.C. T

Tt may be that there is, as vou say, a
complete short-circuit in the frame of the
condenser, hut this would entirely prevent
the reception of signals, and we are more
inclined to think that you have forgotien
the fact that, in a normal receiver, the

wWWWwW americanradiohistorvy com

A selection  of queries of general

inlerest is dealt with below, in sane

cases al greater length than would be
possible in a lelter.

orld” Supplies a Free Service of Technical Information.

variuble condenser is hridged by a tuning
coil with windiugs of low ohmic resist
ance, znd, consequeutly, your test lamp
will glow whether the plates are making
contact with each other or not.

Before making o test of this sort the
tuning coil should be disconnected.

0000

The * Foreign Listeners’ Four.?’
When an indirectly heated wvalve is wsed
a8 a grid detector, with an applied
1U.T. woltage not excecding some 60
or 10 volts, | understand that there
15 1o need to provide uny posilive
bias jor its grid. 1t is proposed to
tule advantuge of this in tntroducing
a slight modification to the *“ Foreigu
Listeners’ Four™ . consequently the
grid leak will be connected directly
to the walve cathode. With this
arrangement 16 would seem that «
very simple addition should male (je
set suitable for gramophone veproduc.
tion; awill you please give wme « cireuit
diagram showing how th necessary
additions may be made, bearing in
mind that [ wish to.get ** free” grid
bias if possible. W. G. L.
Your proposed scheme is quite sound,
and, indeed, there is a good deal in its
favour. We suggest the simple method

A

6000

J J

Fig. §.—Connections of a gramophone
pick~up in the detector grid circuit of the
** Foreign Listeners' Four."

ot connection shown in Fig. 1. This
necessitates the addition of a biasing re-
sistance in the cathode lead, and also of
a grid circuit switch to make the appro-
priate changes for gramophone or radio
reproduction : as usual, it is desirable that
this ewitch should have very good iusula
tion and low self-capacity.
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Isolating ihe Aerial Circuit.

I am about to add a tuned aeridl circuit
to my receiver and to provide an H. g
feed from my D.C. mains (220 volts
awith positive earth). Some time ago it
was stated in * The Wireless World ™
that the gerial circuit should, in these
conditions, bhe isolated from the
mains, and it has been suggested that
« double-wound aerial transformner,
wilh no metallic connection between
primary and secondary, is of aduvan-
tage : is it possible to bring about this
isolation when wusing @ bwo-circuit
aerial tuner with capacity coupling?
I have studied several cirewit dia-
grams of this areangement, but it
seems to me that they all provide a
direct path to earth for the ma[qie.

C. R.

So far as isolation of the mains from
{he normal wireless “earth’ is coui-
cerned, the capacity-coupled two-circuil
aervial tuner does not confer any advan-

COUPLING
CONDENSER

RECEIVER

.||l|

Fig. 2.—A safety precaution for D.C.
mains users: a capacity-coupled tuned
aerial circuit may he isolated from the
supply leads by fitting an extra condenscer.

tage over any other arrangement, and, if
used in the ovdinary way, it 1s necessary
to fit the conventional "‘earth’ con-
denser; to be on the safe side, a second
gondenser should be inserted in the aerial
lead. The need for this can be entirely
overcome by filting a small mica con-
denser (of about 0.001 mfd.) between the
curthed end of the aerial coil and the
carth terminal of the set in the manner
shown in Fig. 2, where the extra con-
denser 1s marked <.’

It may be added that this arrangement
confers little benefit as compared with
the more conventional method, hbut it
does prevent the aerial cotl and condenser
from becoming *‘live ~’—u inatter of sume
importance when these components ave
mounied outside the receiver cabinet

occo

The Best Variable Condenser Capacity.
! am going to buy three high-grade rari-

able condensers, with the ideu of

uring them jor erperiments connected

with H.I'. ampiification, What colue

of capacity do you consider 1o he the
most generally vseful ? & G B

1t is rather difficult to dogmatise on

{his matter, but, on the whole, we think

Wireless
World

you would be well advised to choose a
value slightly over 0.0003 mfd.—say,
0.00035 mid. This value is highly suit-
able for use in modern circuits, as it en-
ables one to cover the normal broadcast
waveband very satisfactorily, without de-
pending too much on the lower end of
the condenser scale.

By choosing condensers of 0.0005 mfd.
vou would be safe enough, as they would
be suitable for use with coils of any
reasonable inductance, hut scale readings
would be unnecessarily close together
with the more popular arrangements.

coo0oQ0

Mistaken Economy.

10 1s proposed to wse a Muzda 2-volt S.G.
valve in the H.F,| position in my re-
ceiver, with Guobt valves for detec-
tion and L.F. amplification. Instead
of inserting a vesistauce in series with
the filament of {he H.F. valve, in
order to absorb surplus voltage, would.
it ot be more economical to feed it
throuyl an extra lead fromn the 71081
tive terminal of the first cell (count-
ing from the negative end) of my 6-
volt L.T. Lattery? S. M. E.

We are sure that it would be a mistake
to adopt this plan, as the need for re-
charging vour L.1. Lattery will be de-
termined by the condition of the cell from
which most cnergy is taken, In your
case this will be the first one, from which,
with vour proposed method of connection,
more current will be drawn than from
the others, Unless special precautions
ave taken in recharging, individual cells
are likely to be either over-charged ov
under-charged.

oo0Co
A Simple Bias Rule.

Is it to be ussumed that the correct value
of negative grid bias of an amplify-
ing valve is dependent upon impe-
dance, and that an  iucrease an
impedance  automatically implics @
yeduction in nmegative grid bias, dl
other conditions being unchanged:

P. R I

Genevally speaking, this is a safe rule

{o follow, hoth with regurd to amnplifying

valves and anode bend detectors. It

should not be applied too hastily when
dealing with H.F. amplifiers, which ave
seldom required to accepl any very con
siderable. input voltage. It 1s wsnal to
take advantage of he improved chaac-

{eristics resulting from the applicatiou of

the smallest bians necessary to prevent the

flow of grid current.

A Point of Difference.

There seenms to me to e very little dif-
Jerence Uetween filter circuits and
loosely coupled separately  1un d
aerial cireuils of the type with which
we are all familiar. Possibly, how
ever, there is some difference De-
Lween the tiwo that I have overlooked:
will you please yive me a few words
0f explanation? T. W. M.

Basically there is no real difference,

Lut the term °*filter civenit” is conveni-

ently applied to an arrangement of two

coupled circuits in which a deliberate
attempt is made to avoid loss of high
notes (or side-band cutting) by so arrang-
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ing the coupling between them so that

something  approaching a  ‘* double-

humped ** resonance curve is produced.
[*N el e o)
An Apparent Inconsistency.

After reading a recent article on the sub-
ject of H.F. transformer design, I
was interested enough to compure the
optimum ratios between primary and
secondary windings given therc with
those used in recent receivers de-
seribed in your journal. 1 was rather
surprised to find that in_hardly u
single instance are the primaries of
these sets as large as theoretical con-
siderations would: indicate that they
might be; this would suygest that it
is considered desiralle to sacrifice a
certain amownt of amplification, but
passibly theve is some other explana-
tion: S. G

This is another case of compromise, and
a good deul depends on the desiguer’s
views, although careful consideration will
show vou that there is something ap-
proaching unanimity on this question.
The problem of selectivity is at the voot
of the matter; generally speaking, it is
considered best to sacrifice a certain
amount of amplification in order to im-
prove the performance of the receiver
with regard to the elimination of inter-
fereuce.

In some cases screening enters into the
question, and, where complete isolation
of the circuits cannot be easily and econo-
mically arranged, it is sometimes neces-
sary to forgo amplification to attain com-
plete stability.

(Russia).
Geographical position: 35°42” N. 37°39' E.

Approximate air line from London: 1,552
miles
Wavelength: 1,481 m. Frequency:
202.5 ke. Power: 40 kW.
Time : Eastern European (2 hours in ad-

vance of GM.T)).

Standard Daily Transmissions.

GMT. 4 am. and 515 am. physical
exercises followed by gramophone re-
cords: 14.10 gramophone records;
16.15 music lesson ; 18.00 main even-
ing concert ; 20.00 dance music (Sun-
days only); 21.55 relay of hoiscs from
the Red "Square followed at 22.00 by
time signal and midnight chimes (to
the melody of the Infernationale) re-
layed from the Spassky Tower, Kremlin.

M-le announcer.  Call:  Sloeschaitje !
Sloeschaitje ! sdic goworit Moskwa.

Interval call : Radio Moskwa.

On most evenings after 22.00 G.M.T. news

bulletins are broadcast ; they are read
slowly and repeated, in order to allow
of transcription.

Broadcast

‘“ Foreign
Guide.,”” we are arranging to publish a series of

Under the heading

paneis in this form, g!i}'il\lﬂ details regarding
foreign broadcast transmissions.
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A RADIO CHRISTMAS.

NCE again Christmas is approaching, and with it,
@ naturally, come thoughts of entertainment round

the fireside. To-day winter evenings round the
fireside can scarcely be regarded as up to date unless
wireless is present to complete the picture. In the matter
of giving presents, wireless offers great attractions by
reason of the fact that there is so much that is new from
which a choice can be made, whilst the variety of
apparatus and sets makes it possible to make a selection

to suit every pocket.
ono00

OURSELVES.

A 7 E feel that it would be ungrateful on our part if
we neglected to express our very keen appre-
ciation of the way in which our readers have

reacted to our decision to increase the price of The
Wireless Werld from 3d. to 4d., following the announce-
ment which appeared in our issue of November 27th.
We had no reason to expect communications approving
of our policy, so that to have received quite a large post
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conveying expressions of opinion from readers which
amount almost to congratulations on our decision is
extremely gratifying.

We think it would be of interest to quote {rom a
representative few of the letters which we have
received. ‘I do not think any reasonable person
would grumble at the increased price of your journal.
Some people have wondered how such a well-produced
technical weekly could have been published at 3d.—
R. B. Smith, Tyr Pwll, Abergavenny.”” ‘‘ Don’t, for
goodness sake, drop the quality of The Wireless World,
even at the cost of 6d. It is the only paper worth
while in the opinion of really interested people.—R. T.
Ashton, Hanley, Staffs.”” ‘‘ Regarding the increased
price of The Wireless World, 1 believe the great bulk

of your subscribers will willingly pay the small
addition I feel sure you are taking the right
course Those whose sole criterion is cheap-

ness, will always be able to indulge it.—A. F.,
Southampton.” ‘I have often wondered how much
longer we were to have our favourite journal for 3d.
Here is one only too pleased to pay 4d. or more if
required. More power to your elbow.-—L.. H. Pepler,
Ipswich.””  ** T observe that the price of The Wireless
World is to be increased to 4d. May I say that'jf it
were treble the amount it would still be the best avail-
able value for money? The Wireless World caters for
a large section of the wireless community for whom
other periodicals are valueless.—C. J. Carter, Chalforit
St. Giles.”

One must find an exception to prove the rule, and
up to the time of writing we have received only one
letter condemning us for our action. This comes from
Mr. E. H. Brown, of South Norwood, who disagrees
with our statement as to the time and care required
before we are able to give publication to the design of
a modern receiver. Our critic states, ‘*“ If you had,
say, a fortnight’s work in the experimental workshop
with the manufacturers’ co-operation, plus the services
of a draughtsman to make a drawing of it, it would
sound feasible.”” We are told that in regard to our
technical information service we should pass over the
bulk of our queries ‘‘ to component manufacturers, who
are only too pleased to give technical information, as I
have often proved.”” This communication concludes
with the assurance that ‘‘ further editions at 4d. per
copy can remain on the bookstall so far as I am con-
cermed.”  We must express regret at the loss of a
reader, but we feel, at the same time, that Mr. Brown
could never have been warmly attached to a paper of
which he appears to have so poor an opinion.
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How Decisions are Affected by Changing Conditions.

i| D ROADCASTING technique in this country is
B passing through a period of transition, and it

hehoves everyone who is faced with the task of
deciding upon the desirable features of a new set, no
matter if it is to be bought ready-made or assembled
at home, to keep an eye on probable developments of
the near future. Naturally, this applies equally to those
who, at this season of the

vear, are giving wireless
apparatus as presents, or
who are acting in the

capacity of adviser to those
who are less well informed
on the subject.

It is havdly necessary to
renund the reader that it /ff
present plans come to
maturity the whole country
will  be served, within a
couple of vears or so,
by alternative programmes
radiated from powerful twin
stations i1 London (Brook-
mans Park), at Daventry
on the Lancashire-Yorkshire
border, in Scotland, and on

the Bristol Channel. These
stations are expected to
provide signals strong

enough to be practically immune from fading difficulties
or any ordinary form of interference within a radius of
up to 8o miles, and considerably more in the case of
5XX, whoese long wavelength is subject to less
attenuation.

Choice of a suitable set for given requirements is

A three-valve .VF.-det.-L.F. set is a safe choice for sutisfying
average requirements, as it combines rcasonable selectivity and
sensitivity with enough velume for ordinary needs.

much more a matter of geography than is generally
appreciated—at short ranges, a few miles more or less
in distance from ihe local station makes a world of
difference in the *‘ spreading ™’ of its signals—and it
might seem at first sight that this opportunity might
profitably be used to discuss the best circuit arrange-
ment for operation in various areas. Unfortunately,
such a course is impossible,
for the 'very good reason
that there is still nothing
approaching unanimity as
to what is best even for the
jeast complex set of con-
ditions imaginable.  The
writer cannot hope 1o do
more than deal with general
considerations that should
be taken into account,
avoiding as far as possible
a superfluity of *“ ifs *’ and
““buts *’ that are apt to be
so wearisome when one
attempts briefly to discuss a
number of points.
Before attempting to
make a choice it is wise o
devote some thought f{o
forming a fairly clear idea
of what is required of the
apparatus. Many of us, influenced perhaps in the early
days of broadcasting by ill-informed and ill-advised
pronouncements as to what a wireless set should do,
have set an unduly high standard ; it is more than ever
difficult to combine superlative quality reproduction
with long range in one simple piece of apparatus, and
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On Choosing a Set.—

there may be a tendency for the popular general-purpose
set—jack of all trades and master of none—to give way
to more highly specialised circuit combinations.

Be this as it may, it seems likely that a new type
of listener will arise, asking for nothing more than the
alternative programmes from his local station. Except
when he lives on the borderland between the service
areas of two regional stations his requirements are
easily satisfied. Much has been written on the nced

The table portable set—completely self-contained, with built-in

loud specaker and frame aerial—is one of this season’s innovations,

and is proving increasingly popular.
availuble.

Mains-fed models are

for selectivity that will manifest itself when the twin
stations come into being, but it is always tacitly assumed
that other transmissions will be required; if they are
not, the problem resolves itself into one of reducing
input from the aerial.

Imagine a listener living at a distance of a mile
from Brookmans Park; a comparatively crude 2-valve
receiver will provide volume only limited by the
capabilities of the type of output valve customarily fitted
without allowing any mutual interference between the
transmissions.  All the user has to do is to try various
short lengths of aerial until a sufficient, but not exces-
sive, input to the detector is obtained.  Of course,
similar results may be attained by the use of a fixed
aerial and a suitable input volume control.

Disproportionate Cost of an Extra Programme.

Briefly, the position may be summed up by saying
that a set with sufficient selectivity to separate the two
stations at its maximum range is bound to be capable
of separating them at any distance, however short, pro-
vided that aerial input can be reduced to simulate con-
ditions existing at a distant point. This proviso implies
that the direct pick-up of coils and wiring is negligibly
small, or at any rate can be made so by screening.

B I5
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But let our hypothetical listener try for signals from
Daventry 5GB, some 60 or 70 miles away—at first
sight a modest enough addition to the repertoire of
his set. This station may be within its range, but, to
obtain sufficient sensitivity, he must increase the dimen-
sions of his aerial—or its coupling, which comes to very
much the same thing if a large acrial is normally used—
to such an extent that serious interference from the
local station will almost certainly make itsclf felt.
This interference can be eliminated only by adding a
complicated system of extra tuned circuits, in conjunc-
tion with at least one H.F. amplifying valve, and our
ideal of a simple and inexpensive receiver is at once
shattered in order that a trifling gain may be achieved.

Admittedly this is an extreme case, but it gocs to
prove that, under anticipated conditions, the reception
of anything beyond the local twin transmissions will
often be accomplished by considerably increased expense
and complexity. In circumstances anything like those
envisaged the possibilitics of the purely two-station
receiver should not be ignored, even if it is used only
as an auxiliary to a long-distance outfit which may, of
necessity, be rather too elaborate for everyday use.

Lameants from Potters Bar.

Influenced no doubt by the minority who loudly
voice their complaints regarding interference and the
Regional Scheme, onc is apt to place undue emphasis
on the trials and tribulations of those living in the
wipe-out areas surrounding the new stations—existing
or projected. No onc will grudge them their share of
the limelight, and it is only right that their peculiar
difficulties should have attention focused on them,
although actually they will always be in a minority,
and most wireless users will find that the better sets
of present design are amply selective. Before attempt-
ing to discuss any particular circuit arrangement it is
as well to consider one or two general principles about
which there has recently been some revision of ideas.

There are still those who profess a distrust of mains-
operated receivers, and until quite lately one is bound
to admit that there was some justification for their
attitude. But now, thanks to a fuller appreciation of

The single highly efficlent H.F. stage, with complete metallic
screening, scores largely on the grounds of low upkeep cost.
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On Choosing a Set.—

the principles underlying power rectification, smoothing,
and, most important of all, the ‘ decoupling >’ of indi-
vidual circuits, the general performance and reliability
of ““ mains "’ sets leaves little to be desired ; indeed, it
is now considered that battery users are almost pre-
cluded, by financial and practical limitations, from
obtaining the realistic volume that is so readily available
to those with access to a mains supply.

The above applies more particularly to alternating
current circuits; although very satisfactory D.C. sets
have been produced, it is by no means unusual to
depend on the mains for H.T. current, and perhaps
for grid bias as well, using an accumulator for filament
supply. Incidentally, two-volt valves are now so extra-
ordinarily good, as compared with those of a vear or
two ago, that there is a noticeable tendency to us¢
them even in the case of quite ambitious sets wherc
6-volt filaments would previously have been chosen.
The upkeep of a ““ D.C.”" set with no other Dbattery
than a single large L.T. cell is a very simple matter.

Some Eliminator Considerations.

The days when a receiver and an eliminator intended
to work together were bought scparately and more or
less at random are almost over; indeed, the tendency
of to-day is to combine the two. If thie eliminator is
not specifically designed to work with the set concerned,
the prospective purchaser should assure himself that
the necessary interconnections to the various anode
circuits can be readily made.

In the matter of price the mains-fed receiver scores

Typical arrangement of components in a multi-stage H.F. ampli-
fter, as included in the most ambitious receivers. Separate
screening for the valves is usually provided.

heavily when maintenance expenditurc is considered,
although its initial cost is apparently disproportionately
high until all the factors concerned are properly con-
sidered.

This is not the place to discuss the relative merits
of ‘* portable "” and fixed receivers; the weaknesses of
the former are well known, but there is sometimes a
tendency to over-emphasise these wecaknesses and to
ignore the many advantages of a completcly self-con-
tained receiver. In any case, the great British pubhc

Wireless
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has signified its approval of this type of set in an almost’
unqualified manner, so it must have a very real appeal.
Possibly it will eventually be displaced by the ‘‘ mains
transportable,”” which, with obvious limitations, has
its advantages without its handicap of a limited power
output and a rather heavy upkeep cost

1'he peossibilities of ** chassis’’ receivers, suitable for mounting

in existing pieces of furniture, etc., should not be overlooked.

Several examples of this type of construction are available
commercially.

Recent articles dealing with the trend of modern
receiver design show that a three-valve combination
of H.I'. amplifier, detector, and L.I. valve—very often
a pentode is provided in the latter position—is the most
popular circuit arrangement of to-day—at any rate for
fixed receivers. It will be generally agreed that public
taste is thoroughly well justified in this matter, and that
for average requirements such a set is a safe choice.
It has inherent freedom from serious L.F. instability,
Is at least reasonably selective,” by virtue of its two
or sometimes three tuned circuits, and is sufficiently
sensitive for use almost anywhere for reception of the
nearer slations with a consistent ‘‘ programme ’’ value,
while the better designs can be depended upon for long-
distance reception when conditions arc reasonably
favourable, particularly after dark.

Desirable Points in Design.

A tour-valve receiver, with one H.F. amplifier and
two L.F. stages, will have o greater reserve of amplifi-
cation and is consequently to be recommended for more
difficult situations and more exacting requirements. It
is nowadays considered almost essential that such a set
should have a post-detection volume control whereby
the very considerable magnification afforded by its two
L.F. stages may be reduced. Similarly, it is desirable
that specific precautions should be taken to prevent
undesirable interaction between the various anode cir-
cuits: at the best, such interaction will be productive
of more or less serious distortion, and, at the worst,
will cause motor-boating or L.F. oscillation. To
minimise the possibilities of these troubles there is a
tendency to rearrange the valves, and to provide two
H.F. amplifiers with a single L.F. stage. Sets of this
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On Choosing a Set.—

type are rather more difficult to design and operate,
but are more sensitive to weak inputs, and also much
more sclective. On the other hand, the H.F.-det.-2 L.F.
combination scores where a very great power output
is required.  Sects with parallel or push-pull output
valves come in this category, as they include the same
number of stages.

The ““ two-H.F.”" set considered above is quite suit-
able for use with a frame aerial, and should have
ample sensitivity for reception of stations near enough
and powerful cnough to provide -consistently good
signals.  Due to the comparatively poor pick-up of
this type of collector, regular long-distance reception
implies either two stages of exceptional efficiency, or,
better, of three H.F. valves. This brings us to the
luxury class of set, whether for open aerial, frame, or

Wireless
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short indoor aerial, with a multi-stage high-frequency
amplifier having comparatively flat circuits, and, more
often than not, a system of mechanically linked wvariable
condensers. For consistent long-distance reception, this
is unquestionably the best type of receiver.

Reverting to the question of selectivity, mention
should be made of a point likely to be overlooked in
deciding upon "a receiver for operation near a twin
regional station. This concerns input volume control ;
it is highly desirable that some means of regulating
the signal voltage applied to the first vaive should he
provided. Detuning may not be permissible, due to
the fact that a suthcient variation of thc condenser
capacity would probably bring in the unwanted
alternative station. The ideal input volume control does
not seem to exist, but very effective regulation can be
arranged by providing variable coupling for the aerial.

Transmissions on 5 Metres.

Tests on the 5-metre waveband ave
being carried out from G6XN and G5QB
throughout December and January at the
following times :—

Euch Sunday, 10.00-10.10, 10.20-10.40,
11.00-11.10, 11.20-11.40, 14.00-14.10, and
for ten minutes past each sunbsequent
hour and half-hour until 22.40 G.M.T.

Transmissions will take place alterna-
tivelv from G5QB and G6XN, and will
consist of series of Vs followed by the
call-sign, or of the word “Test’ fol-
lowed by the call-sign, and an announce-
ment of the frequency.

In addition, automatic signals will be
sent from G5QB between 9 p.m. and 10
p.m. on each weekday trom Monday to
Friday inclnsive.

Reports should be sent direct to G6XN,
5, Pembroke Mansions, Canfield Gardens,
London, N.W.6. or to G&QB, 120, Mill
Laue, London, N.W.6.

0000
Paris Experimental Station.

A French short-wave station which is
now being heard in Great Britain is Paris
Experimenial Radio. Transmissions of
gramophone records and speech are made
on 31.65 metres (9479kC.) with a power
of 1 kilowatt, four days a week at the
following times : 10.00-11.30 a.m. G.M.T.
Sunday, 21.30 Tuesday, 18.00-19.15
Thursday, and at 19.00 on Friday. The
interval signal adopted is that of a metro-
nome with 120 beats perr minute. The
station closes down with the playing of
the well-known French military march,
““ Entre Sambre et Meuse.” '

coCO
Federated Malay States.

Mr. G. D. Forbes (VS 2AT), writing
from Kinta Kellas Estate, Batu Gajah,
tells us that a Radio Society is being
formed in the Federated Malay States,
and that it is hoped to institute a broad-
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casting service.
respondence whiclh has passed bhetween us
that experimenters in the Malay States arve

We gather {from the cor-

few in number and somewhat widely
scattered, but that their enthusiasin is
almost unbounded.

0000

South Africa.

With reference to the noté on page 417
of our issue of O¢tober 9th, we hear that
Mr. E. R. Cook (ex G6UOQ) has been
allotted the call-sign ZULJ, and that his
present address is 6, Annandale Street
Gardens. Cape Town. He generally works
on the 2l-metre waveband every Wednes-
day at about 16.00 (:.M.T., and would
greatly appreciate reports from anyone
hearing him in this conntry.

[oNeRolel
French Experimental Transmissions.
The TFrench National Meterological

Office, in collaboration with the Adminis-
tration of Posts and Telegraphs, trans-
mits twice in each month a series of
signals on various wavelengths for the
purpose of obtaining records of the
signal-strength of the respective wave-
lengths in different parts of the world.
The transmitting stations are Lyons FYS,
with an aerial outpnt of about 500 watts ;
Lyons FYR, with 6 to 10 kW., and Paris
FLE, with about 1 kW.

The December series is from Paris only ;
the transmissions on December 12th will
comprise only the 1st, 3rd and 6th groups,
and that on December 14th the complete
series. Each transmission will consist of
repetitions of the signal ..— .. inter-
spersed with groups of five figures, con-
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* following times :

tinuing for nine minutes, and followed hy
five minutes of telephony, one of the
ohjects of the test being to discover the
regions wheve distortion of speech occurs,

The series consists of :

Ist group, 11.40-11.54 & M.T. on 24
metres, 11.55-12.09 on 26 metres,
12.10-12.24 on 56 metres, and 12.25
12.39 on 95 inetres.

The succeeding groups are similar. The
second ‘group will be transmitted from
13.40-14.29, the third from 15.40-16.39.
the fourth from 17.40-18.39, the fifth from
19.40-20.39, the sixth from 21.40-22.39, and
the seventh from 23.40-00.39.

On January 11th and 18th of next year
both the Lyons and Paris stations will
transmit, this time on telegraphy only, the
signals being repetitions of .. — . . inter
spersed cvery two minutes with the call-
sign and an indicating group of five
fizures. The programme for the first
group will be :-

12.00-12.10 ¢.M.T. Lyons FYS on 38
metres 12.10-12.20 Lyons FYR on. 38
metres, 12.2012.70 Paris FLE on 36.7
metres, 12.70-12.40 Lyons FYS on 25.75
metres, 12.20-12.50 Lvons FYR on 25.75
metres, 12.50-13.00 Pavis FLE on 735
metres, 13.00-13.10 Lyons TYS on 151
melres, 13.10-13.20 Lyons FYR on 60
inetres.

The succeeding three groups will be
similar, and will be transmitted at the
2nd group at 14,00-
15.20; 3rd group, 16.00-17.20; 4th group,
17.70.18.50. 'The 5th group at 19.20 and
the 7th at 23.20 will comprise Lyons FYR
on 60 metres, Lvons FYS on 28 metves.
Lyons FYR on 38 metres, Paris FLE on
36.7 and 73.5 metres. Tovons I'V'S on 25.75
metres, and Lyons FYR on 25.75 metres.
each transmission lasting ten minutes; the
6th group at 21.20 will omit transntissions
from Paris. The tests on January 11th
will only include groups 1, 3 and 6, but
those on January 18th will be in full.
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How Resistance=condenser
Coupling Affects the
Transformer Characteristic.

“[IYHE modern tendency in the design of receivers is
towards simplification of external connections and
improvement of the quality of reproduction. The

introduction and increasing use of the anode feed resists
ance scheme has contributed to both of these by
climinating the need for
tappings on the H.T. supply
and reducing the back
coupling caused by its re-
sistance. In the case of
high-power receivers, the
resistance plays a further
part in that it reduces the
voltage of the H.T. from
the high value required for
the last stage, to a value
more suitable for the earhier
valves.

When a valve is followed by a transformer and the
H.T. voltage is such as to permit (or demand) the use
of a resistance in series with the H.T. supply, an im-
provement of the results obtained may be given by re-
arranging the actual components used, together with a
more cxact choice of their values.

The actual circuit of the rearrangement is shown in
I1g. 2b. Contrasted with Fig. 1, which shows the usual
layout, it will be scen that the only wiring changes are
as follows:—First, the
lead from the resistance to

OW-FREQUENCY

intervelve fransformers

permeability cores are becoming increasingly popular; due
10 good performance combined with small physical dimensions.
The steady anode current must, however, be deflecled from
their primary windings by a suitable resistance capacity filler,
the practical study of which forms the subject of this article.
The small disadvantages of the agrangement are undoubledly
ontweighed by the advantages, not the least of which is free-

dom from motorboaling.

DECIEMBER 11th,

By F. AUGHTIE, Ph.D.,, M.Sc.,

and
W. F. COPE, B.A.

1029,
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primary self-inductance of the transformer is not reduced
from its ““ open circuit '’ value, as is the case when the
steady current flows through the primary, and as a
consequence—quite apart from other effects which will
be discussed later—the amplification is maintained down
fo a lower frequency. In
other words, the lowet
“cut-off ’ frequency is re
duced in value.

With modern  trans-
formers tolerating little—if
any —. polarising current,
and modern valves taking
larger and larger anode cur-
rents, this factor alone is
sufficient to warrant serious
consideration . for the
change.

But there is a second effect which even further in-
proves the performance at low frequencies. It is well
known that a valve when amplifving may be regarded
as a source of (alternating) E.M.F. in series with a
resistance equal to its anode slope resistance (*“ imped-
ance "’). This permits us to draw the ciicuit of I'ig. 2
in the form of Fig. 3, where the voltage pe in scries
with a resistance R, replaces the valve. Now ignoring
for a moment the cffect of the resistance R, it will be

seen that the transformer

with  high

the transformer is trans-
ferred from one terminal
to the other, giving Fig.
2a; secondly, the order of
the condenser and trans-
former is reversed. This
second change has no
effect on the electrical con-
stants of the circuit, and 1s

‘—?‘—_Jﬂ
made solely to isolate the -T—- .L.
transformer {rom the H.T. , ! I

primary and the con-
denser are in series across
the valve; the resistance
R representing the trans-
former primary resistance.
We sce that we have our
old friend the tuned cir-
cuit once more with all
quantities much larger
than are cncountered in
ordinary (R.F.) tuned cir-
cuits.  The first impres-

HT. +

supply : it can be omitted

sion therefore is that the

if desired. But the change
from Fig. 1 to Fig. 2a,
while simpie on paper,
profoundly alters the performance of the assembly in
ways which it is the purpose of this article to explain.
First of all, it should be noted that in Fig. 2a the
D.C. feed current of the valve flows only through the
resistance and nof through the primary of the trans-
former as well. The immediate result of this is that the

Fig. 1.—The conventional! anode-feed resistance or decoupling
scheme applied to a L.F. transformer stage to prevent feedback.

arrangement will be selec-
tive, amplifying one fre-
quency very strongly and
others weakly. This will be so if the components are
wrongly chosen, but by a suitable choice of values (all
practicable) quite a different result may be obtained.

The ideal result is that, for a constant input voltage
to the grid of the valve, the voltage applied to the grid
of the succeeding valve shall be the same at all
B I8
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and this can be made to compensate to a considerable
extent for the drop of voltage across Ra, which, of
course, also increases as the current increases.

This all looks so much like getting something for
nothing that the reader is probably wondering ‘“ Where

The Parallel-fed L.F. Amplifier.
frequencies: this means that (for medium and low
frequencies with which we are solely concerned in this
treatment) the voltage across the primary must be
independent of frequency. This 1s obtained if the
(audio-frequency) current is inversely proportional to
the frequency. This occurs with the normal circuit (over
the usual frequency range) by letting the current be
limited by the impedance of the- primary, which, of
course, increases with frequency, that is, by making R,
small compared with the impedance of the transformer
primary. This is merely a long way of saying that the
voltage across R, must always be small.

The amplification can be maintained at its steady

HT. +

—000000

4
. TI L
[T
(@

=

Fig. 2.—(a) The first step In the conversion of the circuit of Fig. 1

to u resistance filter-fed stage where the D.C. is prevented from

passing through the transformer primary. (b) The complete
conversion.

value down to a lower frequency if as the frequency
is reduced an extra voltage be applied to the trans-
former primary additional to that at the output terminals
of the valve.  Now this is just what the condenser does
in the circuit of Fig. 2, since when a condenser and
inductance are placed in series across an alternating
voltage, this applied voltage is the (arithmetic) difference
between the voltage across the condenser and inductance
respectively. Hence at least one (and not infrequently
both) are greater than the applied voltage.

Looking at the peiformance from another point of
view, the condenser reduces the impedance of the circuit
and thereby permits a larger current; this gives an
increased voltage across the transformer. The reduc-
tion of the impedance given by the condenser increases
as the frequency decreases (down to a limiting point),

B 19

is the catch?”
cation 1s slightly reduced—
untess an unlimited H.T.
voltage is available! This
is due to the resistance R
now heing a shunt with the
primary of the trans-
former.  \We can see its
cifect by forgetting for the
moment the condenser and
transformer primary; re-
drawing the circuit (Fig.
4), it is seen to be the
usual resistance coupling
arrangement, the output
voltage of which is known
neR

to be
R+ Ra’

which 1is

645

The catch is simply that the amplifi-

Fig. 3.—A valve when amplify-

ing should be regarded as a

source of alternating E.M.F, in

serles with a resistance equal to

its anode A.C. resistance. The

equivalent circuit of Fig. 2 is
here shown,

obviously less than pue. Now, looking at the complete
diagram once more we see that it is this reduced voltage
which is applied to the transformer through the con-
denser. As the ‘' boosting ’' effect of the condenser
only affects the low frequencies it is clear that at medium
frequencies the amplification is reduced.

The loss of amplification can be made small by
making R large, but unfortunately this means using.
large H.T. voltages, and in practice a compromise has
to be made. The average reduction is 20 per cent., an
amount which is too small to be detected by the
average ear.

Avoiding a Resonant Circuit.

Hanging over cur heads all this time is the *‘ tuned
circuit ”’ threat mentioned at the commencement. For-
tunately the mathematical analysis of the circuit shows
how this can be avoided and gives quite a simple
formula connecting the constants of the circuit.  The
full analysis is somewhat beyond the scope of the
present paper. The design formula is given in the
Appendix,

Note that the steady
value of the amplification
over the useful range is

that

HT.+

b . .
— times obtained

B
with the wusual circuit. e
\WWhen the constants of the
circuit satisfy this rela-
tion the amplihcation
curve rises smoothly up
to the valne at medium
frequencies without rising
above this value, i.e.,
there is no hump in the
curve. It is important to
note that the value of L
to insert in the formula is the open-circuit inductance
of the transformer primary. This is the value usually

Fig. 4.—The normal resistance

coupling arrangement In which

the stage amplification must be

less than the amplification fac-
tor of the valve.
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The Parallel-fed L.F. Amplifier.
given in the maker’s specification unless otherwise stated.

In practice the values of the constants will deviate

from their ‘‘ nominal *’ values given by the makers;

fortunately this causes no serious modification of the
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As the usual tendency is for Ra to be greater than
the rated value, and L to be less, a smaller value of
condenser than that given by the formula is often satis-
factory. This is cheaper and causes no scrious modifi-
cation of the curve. A value of three-quarters of that
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Figs. 5, 6 and 7.—Coupling efficiency-frequency characteristics. In Fig. 5 the effect of varving valve resistance is shown. Curve A

is for a nominal resistance of 5,000 ohms; curve B for 20 per cent. increase and curve C for 20 per cent. reduction (i.e. 6,000 and

4,000 ohms respectively).. C=4mfd.; L =45 hearys; R = 20,000 ohms.

45 henrys; B = 11 per cent. reduction = 40 henrys; C == 11 per
C=4mfd. Fig. 7.—Varylng capacity values. Curve A = 4 mld.
=2 mld. R, =

coupling efficiency-frequency curves, as may be seen
from Figs. 5, 6 and 7, which shows the effect of such
deviation from the nominal values as are likely to occur
in practice.

Fig. 6.—The eifect of varying inductance. Curve A =
cent. increase = 50 henrys. R, = 5,000 ohms; R - 20,000 ohms;
; B = 25 per cent. reduction =3 mfd.; C = 50 per cent. reduction

5,000 ohms; R = 20,000 ohms ; L = 45 henrys.

given by the formula is suggested as being satisfactory
in mest cases.

To facilitate design, in Fig. 8 a number of curves
have been prepared showing the correct coupling con-
denscr for various primary

20

= &
inductances and valve

resistances.
A further set of curves,
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Iig. 9, gives the corre-
sponding cut-off frequen-
cies. The cut-oft frequency
is defined as the frequency
at which the amplification
has fallen to 70 per cent.

I . :
<T> of its value at
N2
medium frequencies.
""'0}"’” It will be mnoted that
5+ % |- 2000 = a ;
figures are given for low-
a-'/,o}uzao resistance valves; this is
p-%jr-2500 | because the circuit is par-

ticularly suitable for the
penultimiate stage of a
high-power receiver where
comnsiderable grid swing is
required for the output
stage.

There i1s one other
feature of the circuit to
which reference may profit-
ably be made. It can be
shown that the magnitude

RESISTANCE IN OHMS

Fig. 8.

Fig. 8.—Showing the correct coupling condensers for various primary inductances and valve
Fig. 9.—How varying valve resistance affects cut-off frequency.

resistances.

of the audio-frequency cur-
rent flowing through the
H.T. supply falls as the

B 20

Fig. 9.
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The Parallel-fed L.F. Amplifier.—

trequency is reduced down to the cut-off frequency.
This is of importance because the internal im-
pedance of practically all eliminators rises as the
frequency is reduced. The circuit shown is therefore
free from ‘‘ motorboating *’ under ordinary conditions,
but the usual choke-filter should be retained in the last
stage.

Cut-off Frequency Considerations.

The rise of audio-frequency current through the H.T.
supply for frequencies below the cut-off is of little
importance because the amplification is very small at
these frequencies. There is therefore no tendency to
oscillate at a frequency below this value.

Wireless
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APPENDIX.
The design forimula is:—
. By R
( 5 it N = o a =
I (A> Where A =R, -+r “pr
- R 4 Br
R
B = =y
A R

The amplification at any frequency is given by
wl.

Moo =t
> \/:\2+B:(a)L-'-—C>
!

Where in addition to the above:—w=2wX{requency, p=
amplification factor of valve, o=voltage ratio of transformer.

Except at high frequencies the product u.o is constant, and
thus we are concerned mainly with the third factor. This 1s
conveniently termed the ‘‘ Coupling Efficiency.”

THE ROBINSON “STENODE RADIOSTAT.”
A Receiving Set Designed to Separate Two Stations One Kilocycle Apart,

afforded an oppcrtunity of inspecting a remark-

able receiving set designed by J. Robinson, D.Sc.,

the former head of the Wireless Section of the Royal
Air Force, embodying a new circuit system for selec-
tive reception known as the ‘‘ Stenode Radiostat.” It
is understood that, owing to the patent situation, details
cannot be disclosed at present, but the performance of
the apparatus seems to show that Dr. Robinson has
succeeded in producing a device of unusual sclectivity
combined with good quality of reproduction. )
The set consists of two cabinets, one of which is
scaled, while the other is fitted with a varable tuning
condenser for coarse adjustment, and a small fine-
control air condenser for accurate setting. The maxi-
mum variation possible with the latter is only about

T-HE WIRELESS WORLD has recently been

The selectivity produced is demonstrated hy a superheterodyne provided with a
fine-tuning condenser of exceedingly small capacity connected across the oscillator

control.

dyne note on a normal receiver is readily removed and a broadcast transmission
Dr. Robinson is seen examining the crystal con-

recelved with good quality.
trolled unit.

B 21

An interfering signal from an H.F. escillator while producing a hetero-

6 mmfd.,, and a change of a fraction of I mmid.
brings in 2LO strongly, so that the selectivity is enor-
mous. In spite of the great selectivity, the quality of
reproduction is as good as could be desired.

In order to test the effect of an interfering transmitiing
station, a local oscillator was set up to give a heterodyne
note withh 2LLO. This note could be clearly heard on an
ordinary receiver, but no trace of it appeared with Dr.
Robinson’s set, even when the local oscillator was tuned
to a frequency only 1 kilocycle off 2L.O. It was not until
the heterodyne note dropped to a frequency of 300 or
4oo that it began to cut into the broadcast.

A Partial Explanation.

Dr. Robinson has supplied a few details, which amount
to a hint as to the method which he uses rather than an
explanation. If we construct a tuned circuit containing
a coil whose ratio of reactance to resistance is very large,
say 3,000 (the amateur’s usual figure is 150), then the
signal will build up slowly, and the circuit will continue
to ring after the incoming signal has ceased (Fig. 1,
curve A). If, however, we chop the wave into equal
sections and reverse the phase in each
alternate section, the energy which
builds up in the receiving tuned circuit
during one section will be completely
destroyed during the next, owing to the
phase reversal (Fig. 1, curve B). The
circuit evidently remains as selective as
ever, that is, the shape of the usual
resonance curve is unaltered, but the
sluggishness has becn greatly reduced as
curve B3 shows, while the amplification
is smaller.

Fig. 2 shows how the incoming wave
is chopped. Two screen-grid valves in
parallel receive the incoming signal in
opposite phases. This arrangement
would, of course, neutralise the signal,
and no effect would be transmitted to
the detector valve. A device is added
which is the essence of the alfair. The
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The Robinson *Stenode Radiostat.”’—

lwo screens are wobbled up and down at supersonic fre-
quency, and hence the valves come into action alter-
nately. A train of waves is transmitted by one valve

TIME IN THOUSANDTHS OF A SECOND

Fig. 1.—(a) Signal given by a tuned circuit of magnification

3,000 when receiving waves on 300 metres. (h) Signal produced

by the same circuit when the incoming wave is chopped with
reversal of phase at each interruption.

when its screen is up ; on the next wobble this valve shuts
down, and the waves come through the other valve with
a reversal of phase.

Still a Mystery.

The above explanation certainly discloses an ingeni-
ous method by which ringing might be prevented on a
sct of high selectivity, but it does not explain why the
sidebands in broadcast transmission get through on such
a set.  We are still puzzled by the result that an inter-
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fering station 1 kc. away is cut out, while-the quality
of reproduction would suggest that sidebands up to 5 kc.
away may be getting through. It is to be hoped that
Dr. Robinson will explain this phenomenon at an early
date.

While this new circuit system appears to have
numerous important applications, Dr. Robinson claims
that it is now possible to cstablish some fifty broadcast
stations in an arca where only one_transmitting station
cann operate under existing conditions. Broadcast
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Fig. 2.—The signal is received in opposite phase by two parallel~

connected screen-grid valvea. A supersonic oscillator connected

in the leads to the screen grids upsets the batance and brings the

valves alternately into action. In the demonstration apparatus

the screen—-grid valves follow the intermediate amplifier of a

superheterodyne receiver, and the supersonic oscillator is a piczo-
electric crystal.

receivers, it is stated, can be constructed at popular
prices which will receive existing programmes without
mutual interference.

CHRISTMAS RECORDS.
A Good Selection of Seasonable Music.

r" HE increasing number of readers who employ

| clectrical methods for the reproduction of gramo-

phone music adds special interest at this season

to the selection of Christinas records. which have just

been issued by Columbia. We have had the opportunity

of testing a number of these, and consider that they
are a most attractive series,

An exceptionally fine rccord is one entitled ““ An
Organist’s Yuletide,”” which is contributed by Mr. Quen-
tin MacLean, the organist of the Regal Cinema, London.
It is a fine example of modern recording, and consists
of a delightful Christmas medley, including snatches of
carols and traditional tuncs.

Savoy Christmas Medleys, a record which has had
great popularity in the past, has been remade this
season by Debroy Somers’ band.

A particularly fine record by the Ketelby Concert
Orchestra, with W. G. Webber playing the organ of
Westminster Central Hall, and Nellie Walker singing
with a full chorus, is ““ A Dream of Christmas.”” The

theme is that it is Christmas Eve, and the mother has
been relating bedtime stories to her little child, who
afterwards falls asleep and dreams ot the carol singers
and fairics.

The Christinas list of new records includes some of
the most popular carols and hymns, beautifully rendered
by the St. George’s Singers. They are six in number,
and include ‘‘ We Three Kings of Orient Are,”” ** Was-
sail Song,”” “* What Child is This,”” “ The Moon Shines
Bright,”” ‘T Saw Three Ships,” and “* The Holly and
the Ivy.”” Three carols are contained on each record.
All are sung unaccompanied, and those who have heard
the madrigal records of this talented body .of singers
will not need to be told how beautifully the carols have
been performed. The B.B.C. Choir and Wireless Mili-
tary Band have also contributed to the Christmas vocal
list with ‘“ Once in Royal David’s City’’ and ‘* While
Shepherds Watched,”” and the fullness of tone produced
by choir, band and organ makes an interesting contrast
to the simplicity of ‘he St. George’s singers.

B 22
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Can the of
Mechanism by which the
Ear Detects Sounds of
Varied Amplitude and
Frequency be Applied in |

Radio ? k

Principles

By R.

to design an instrument which would be sensitive
to all audible tones, which would detect a change
in pitch of less than a sixtieth of a semitone over most
of the range, and register changes in loudness of the
order of 10 per cent., which would be capable of
operating a relay in response to the chirp of a cricket
or the roll of thunder, and, lastly, work day by day
for some fifty years without attention, executing its own
repairs, keeping itself clean, and costing a penny per
day for running expenses, what sort of machine would
the committce recommend to satisfy these terrifying
demands embracing so many exacting conditions?
No such machine would

I[F a committee of scicntists and engineers were asked

-

Wireless
Worla

T. BEATTY, M.A,, B.E.,, D.Sc.

The. whole affair would cost a million pounds; it
would be served by thousands of operators, and would
fill the great hall at Olympia.

Nature’s Curious Device.

Nature, working by her savage formless methods over
a space of many million years, advancing by trial and

~error, with life or death to mark success or failure, has

solved the problem. Those who have ears to hear are
drawing their royalties on Nature’s invention.
What, then, is her solution? -
It is the little affair like a snail shell with a bundle
of nerve fibres passing from it to the brain; the whole
thing could be enclosed

be produced.

But if thought were
taken for the first four
conditions only, a solution
could be arrived at. One
would imagine that it
would take a form of

. EAR
long racks carrying some FLAP™
twenty thousand resonators

—64 to the semitone over

the musical range—with a

tiny coil of heated wire in

the neck of each resonator OUTER ——

CHANNEL

to be alternately warmed
and chilled by the throb
of sound. Each coil
would be connected to a
valve amplifier, and the
output wires would be led
through a maze of switches

within the shell of a
hazel nut, and the nerve
bundle with its thousands.
of ftibres could be
threaded through a tube
of macaroni.

It is music’s analyser;
the brain is its interpreter ;
and the partnership is one
of the sweetest gifts which
has been given to man.

The snail shell, or
cochlea, consists of a
hollow tube of bone coiled
into a spiral of 2% turns
and filled with liquid. In
all mammals, with but one
exception, this spiral shape
is found, but if we
imnagine that man, who is

STIRRUP

to an inconceivable num-
ber of relays.

B 25

Fig. 1.—Sound is collected by the ear dap, passcd along the outer
channel, and transmitted via the ear drum and tbe hammer,
anvil, and stirrup, to the oval window shown in Fig. 2.
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ber of convolutions in his
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brain, is similarly favoured by possessing the greatest
number of turns in his cochlea, we are at once humili-
ated by the fact that pride of place must be given lo
the common pig, with 3} turns.

The cochlea if.uncoiled would appear as a straight
tube 30 mm. long with an average mternal diameter of
1.5 inm. This tube is divided lengthwise into two parts
by a tightly stretched membrane, the basilar membrane,
which runs along its entire length.

One end of the long tube is enlarged and is fitted
with two thin membranous windows; one of these, the
oval window, carries a piston which conveys the vibra-
tions of sound from the vuter ear; the other, the round
window, relieves by its motion the pressure set up in
the fluid by the motion of the piston.

Man’s Miniature-Harp.

Under the microscope the basilar membrane is seen
to consist of some 24,000 tightly stretched fibres running
crosswise, each fibre being held in tension by ligaments.
Thesc fibres are connected to each other by a thin
membrane, and they increase in length from 0.13 mm.
near the piston to 0.4 mm. at the other end of the tube.
The whole structure irresistiblv sugeests a set of tuned

1

SEMI- CIRCULAR
CANALS

COCHLEA

OVAL WINDOW

ROUND VVINDO_W

Figg. 2.—The sturrup (#1g. 1}, whicn ts attached hy a membrane

10 the oval window, transmits vibrations to the fiuid filling the

cochlea, across the basilar memhrane, and back along the cochiea

to the round window.

strings, and all the facts patiently unearthed by ana-
tomists and physicists confirm' the conviction that this
1s indeed Nature’s harp which, by the resonance of its
strings, analyses the vibrant messages from the external
world.  Thousands of years before the first savage
crouched to evoke rude music from his bowstring, this
marvellous instrument lay fully developed in the ears
of mankind ready to interpret the rustle of leaves, the
song of birds, the roar of the carnivore, to the still
lowly brain, deaf as yet to all but material needs.

The Ear as a Whole.
The ear lap (Fig. 1), which is now but a rudimentary
collector of sound waves, compared with the large
mobile ears of the horse or the dog, passes the sound

Wireless
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down the outer channel to the ear drum which actuates
a chain of three bones—the hammer, anvil, and stirrup
—the three forming a lever system with a reduction in
amplitude of 1} to 1. The end of the stirrup is inserted

UPPER
GALLERY

BONY SHELF

LOWER
GALLERY

Fig. 3.—Cross-section o! the bony cochlea :
is not shown.

the basilar membrane

into the membrane which closes the oval window (Fig. 2)
of the bony labyrinth. In addition to the cochlea three
curious formations will be noticed looking like handles.
These have nothing to do with hearing, but give us in-
formation about our position in space, and guide our
movements in turning, leaping, ov bending. They form
the oldest part of the car; they are found, but with no
cochliea attached, in fishes, which do not need to hear
but whose life depends on their ability to make accurate
and well-timed movements.

A cross-section of the bony cochlea is shown in Fig. 3.
A spiral tube winds upwards to the apex, and is almost
divided in two by a spiral bony shelf; one end of the
basilar membrane is attached to the edge of this shelf
(Fig. 4), and stretches across to the opposite side where
it is held in tension by a strong ligament, so that the
spiral tube is actually divided into an upper and a
lower gallery.

The Simplified Lar.

A mechanical model, Fig. 5, may be constructed
to represent what is generally believed to be the mode
of action of the car. When a puff of air strikes the outer
ear the drum and the lever system move forward so
that the stirrup transmits pressure to the liquid in the
upper gallery ; the motion is communicated through the
opening at the apex to the lower gallery, and the round
window bulges slightly in cousequence. In addition, of
course, the pressure may be partly relieved by yielding
of the basilar membrane, and if a pure tone of given
frequency is nsed we would expect that any portion of
the basilar membrane which is tuned to this frequency
would be set into resonance, and convey a message to
the brain by the nerves which are attached to it. This
indeed was the original Drilliant suggestion of Helm-
holtz, and is a remarkable instance of scientific fore-
sight. He recognised that the only known way of analys-

B 26
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ing complex sounds was by the use of resonators, and
that the transverse fibres ot the basilar membrane, with
their progressive variation in length, might act as a
system of this kind.

Three Points which Support the Resonator Theory.

As we pass along the spiral tube of the cochlea from
base to apex, we find that the fibres of the basilar mem-
brane increase in length from 0.13 mm. at one end to
0.40 mm. at the other. Further, the spiral ligament
which holds the membrane taut decreases in bulk from
basc to apex ; near the apex, indeed, it consists of only
a few thin fibres. Again, when resonance is set up in
any section of the membrane, the mass moved 1s not
only that of the membrane, but also that of the double
column of liquid, as shown in Fig. 6, so that the loading
of the fibres increases from base to apex.

Now, the formnula for the frequency of vibration of a
stretched string is:—

I / tension

twice length\ mass per unit length
and we have just seen that in going from base to apex
length and mass increase while fension diminishes. It
appears, then, that all three factors vary as they should

I'requency

LIGAMENT

UPPER GALLERY

BONY SHELF

NERVES OWER
GALLERY

BASILAR
MEMBRANE

Fig. {.—Cross=section of the cochlear galleries: the basilar mem-—

brane is held in tension by strong ligaments, and nerves run from

it through channels in the bony shelf and are led away through the

central opening shown in Fig. 3.

if the bass strings are to be located at the basal end and
the treble strings at the apical end of the cochlea. Helm-
holtz was aware of but one of these factors; had the
other two been known in his time few can doubt that
the resonator theory would have been established so
firmly that no rival theories would ever have emerged.

Jan the Fibres Stand the Required Tension ?

The greatest tension will be needed for the strings
tuned to the highest audible frequency, which is about
30,000 cycles per second. Since we can find the length
and mass from microscopical observations we can cal-
culate the tension from the formula given above. It
works out that we require a tension of 44 milligrammes
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to tune a single fibre to this note. taking the diameter
of a fibre as 0.003 mum.

Now, it is found from experiments on animal tendons
and fibres such as human bair or silkworm gut that

HINGE

\ HINGE
/
\ / OVAL WINDOW
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&'/ /UPPER GALLERY
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Fig. 5.—The action of the car demonstrated by means of a
mechanical model.

their breaking stress for the same cross-section is from
four to cight times the figure just given. It seems, then,
that the theory makes no impossible demands on the
strength of the resonating elements.

Those who think in terms of the piano or harp may
still, however, feel that an instrument on the cochlear
scale is unworkable. The deepest string of the piano
is several feet long, while the longest string of the
cochlea is only o.4 mm.; how can these ridiculously
different lengths be tuned to the same note?

The answer is that the dimensions of the piano are
large because the instrument is required to deliver a
large volume of sound. The cochlear strings, on the
other hand, need only vibrate through a few millionths
of a millimetre to excite the nerve endings with which
they are connected. Scale has nothing to do with the
question of resonance; if we compensate for decreased
length and mass by decreased tension we can pass to
an instrument whose smallness is only limited by the
size of the molecules themselves.

Experimental Evidence.for the Resonator Theory.

Twenty years ago a remarkable experiment was
carried out on the guinea-pig, which has a well-
developed cochlea of four turns. A loud note was
sounded close to the animal’s hutch and maintained
for many hours. The guinea-pig was then killed and
its cochlea examined under the microscope, whereupon

'OVAL WINDOW

STIRRUP _/
%}r
=]

|

ROUND WINDOW VIBRATING PART

OF MEMBRANE

Fig. 6.—From this mecHanical model it is seen that not only the
membrane vibrates but also a double column of liquid, so that the
loading of the flbres increases from base to apex.
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a portion of the basilar membrane was found to have
degenerated, the same being true for the nerves attached
to it. Similar experiments were carried out with notes
of different pitches, and in all cases the position of the
injured part depended only on the pitch of the note
which had been used. Fig. 7 represents a section of
the cochlea of the guinea-pig, and the positions of the
injured areas are marked corresponding to tlie exciting
frequencies. Below are shown the four turns-of the
basilar membrane uncoiled with the damaged portions
shaded.

This experiment, through indicating that the mem-
brane is differentiated for frequency along its length
and that low notes affect the region near the apex, is
not quite convincing, since in each case a long strip
is injured, whereas we should expect the damage to
extend over a few fibres only. However, the notes
were excessively loud, so that probably a great many
fibres were set into forced oscillation in addition to
those which vibrated with their own natural frequency.

Last year results of a much more definite nature were
obtained in a Leipsic laboratory. A very fine drill, only

700
1.000 E)/
4,000
15T TURN | 28D TurN | 3RD TURN ATH TURN
S S 7 | N 7\ .
L L 4,000'1,000 —700— 1200

Fig. 7.—Section of a cochlea of a guinea pig, showing how different
portions may become damaged by sounding notes of particular
frequencies.
ig mm. in diameter, was used {o bore a hole into the
wall of the bony cochlea so as to break sonie threads
of the ligament which exerts tension on the basilar
membrane (Fig. 8). Subsequent microscopical examina-
tion showed that neither the membrane itself had been
injured nor the nerves which pass from it and leave
the cochlea on the opposite side from the point of
entry of the drill. The tension, and consequently the
natural frequency of the membrane, must, howcver,

have been decreased.

1t has long been known that the guinea-pig responds
to any note within its range of hearing by a tremor
of its ear muscle.  Previous to the operation the
animal responded in this way to all the notes of a
series of tuning forks spaced a semi-tone apart from
a frequency of 1,000 to 40,000 cycles per second.

After the operation a region of deafness was found
whose position varied with the location of the drilled
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hole and which extended over a frequency breadth not
exceeding a single tone. The positions of the holes
in different cxperiments are shown at the bottom of
Fig. 8 with the corresponding {requencies where deal-
ness was noted by the absence of the ear muscle reflex.
It will be scen that the positions agree with the
theory that the fibres are tuned to higher and higher
frequencies as the base of the cochlea is approached.

BASILAR
MEMBRANE

R
SEENES N LIGAMENT
X — BROKEN HERE
1 g
18 TURN 2% TURN 3% TURN 4™ TuRN

6000 5000

4000

Fig. 8.—Breaking of some of the threads of the ligament which
exerts tension on the basilar membrane produces a deafness over
narrow bands of frequency.

The most remarkable fact of all is that the narrow
band of deafness disappeared after three weeks. The
ligament must have recovered its former tension, but
that it should have done so, and applied exactly the
right amount of pull to the corresponding elements of
the membrane, seems to be a marvellous thing.

The Telephone Theory.

Though the resonator theory is so attractive and so
powerfully supported by the facts whici have beeu
already cited it is not universally aecepted. There are
some who hold that the basilar membrane has no power
of analysis, but that it faithfully follows every change
in pressure of the sound waves and by its motion as a
whole transmits messages to the thousands of fibrils
which make up the auditory nerve.  These fibrils
accordingly act like telephone wires in parallel, and
the onus of analysing the messages is thrown entirely
on the bram,

It we accept this theory we must be puzzled by the
complex structure of the basilar membrane; a much
simpler device would scem to be adequate if no analysis
is performed till the brain is reached: a few nerves
attached to the ear-drum might suffice.

But a more formidable difficulty arises from the
recent discoveries of physiologists as to the response
of nerves to rapid impulses,

(To be concluded.)

» ~8
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Twin Transmission on Trial.—The Modulation Question.—Appeal to

Regional Scheme on Trial.

Before these lines appear the behaviour
of the Brookmans Park transmitters work-
ing in double harness will have been ruth-
lessly scrutinised by legions of listeners.
The B.B.C., is ou trial; and T should be
surprised if there were any recommenda-
tion for mercy if the scheme proved to be
beyond the technical resources of the
pupulace.

0200
Is 261 Metres Too Low?

For one hour and a half daily (Mondays
to Tridays) the mnormal London pro-
gramme is beiny broadcast on the wave-
length of 261 metres, and many listeners
have never yet descended to such a depth.
The importance of becoming familiar with
this wavelength is realised when one notes
that it will be used for the * general
interest or national programme”’

The B.B.C. are wise in limiting the
alternative transinission to apeech; and 1t
is also a shrewd move to allow an hour’s
transmission daily on the shorter wave-
length without the encumbrance of the
366 metre signal.

cooo
When to Listen.

The full schedule of tests, until further

notice, is as follows :—

MORNING :

11.30 a.m. to 12 noon
fMonday to Friday
inchisive).

1230 pan. to 1.0 pan. * Special programme on
{Saturday ouly). the 261 metre wave-

length and 5XX

120 noon to 1.0 p.m. The normal published

5XX Programme on 261
metre  wavelength.

{Monday to Iriday programme on the 261
‘nclusive). metre wavelength.
1.0 pm. to 2 pm. Special programme on

the 356 mectre wave-
length.

The 356 metre wave-
length returns to the

(Saturdays only).

1.0 p.m. onwards (Mon-
day to Friday in:

Z.JIQ;.Srir;/.eLn\x'ards {Satur- normal published pro-
day only). gramme.
EVENING :

Dance music as published
on the 261 metre wave-
length only.

Dance music as puab-
lished on the 261 metre
wavelength and special
programme on the
350 metre wavelength.

N 5NN at all times does its normal published
programme, in addition to the special programme on
Saturday mornings E

There will be no test transmissions on

Sundays, Christmas Day and Boxing
Day, but the usual programme will he
radiated on 356 and 1554 metres.

0000

A Springtime Service.
The length of the tests is still a matter
for debate in B.B.C. engineering circles,

B 19

First half-hour of dance

music period.
Remainder  of  dance
music period.

By Our Special Correspondent.

but I think that my original prediction,
that we shall have the season of spring
and portables upon us before regular twiu
programmes, will not be far wrong.

000Q
Over-modulation.
The question of the modulation of
BB.C. transmitters, recently raised in

The Wireless World, has excited consider-
able interest at Savoy Hill. That the
B.B.C. stations are models of rectitude
in this direction is proved, say the ofli-
cials, by the ncws that the Union Inter-
nationale de Radiodiffusion is holding up
the B.B.C. as an example to transgressors
on the Continent. It appears that much
ol the trduble with the Prague Plan is
definitely aseribed to over-modulation by
European broadeasters.  To those who
froth over the Union says: *“Look at
5GB and Brookmans Park. Mark the de-
lightful manner in which they are received
abroad.”
cooo0

The Clapham Test.

At its Clapham research station on a
recent Saturday, the B.B.C. conducted a
little experiment in  self-vindication,
selecting the transmission of Radio Tou-
louse for the purpose. Radio Toulouse is
an 8 kW station with an estimated aerial
power of 6§ k\W. Signal measurement tests
revealed a strength at Clapham of 0.8

FEPIEC o eren

Vel

{

HAVE YOU HEARD THIS ONE ? The

Czech station at Moravska-Ostrava, which

is not difficult to receive in this country.

The power is 10 kW and the wavelength
263 metres.

www americanradiohistory com

Pirates.

millivolts per metre. Now, says the
B.B.C., one of our stations operating on
the same power would not vield a higher
signal strength than 0.25 millivolts at such
a distance. Therefore Radio Toulouse is
over-modulating. Q.E.D.!

-
0000

The Decline of the Oscillator.

That the old breed is slowly ddying out
is shown by some revealing figares col-
lected by the B.B.C. anent oscillation
complaints. In October and November,
1927, complaints of oscillation numbered
2,204. In the corresponding period of
1928 the figure dropped to 1,603.  This
year it is only 1,651, The figures as they
stand tell less than the truth, for in Octo:
ber, 1927, there were only 2,337,733 licen-
sces as compared with 2,862,924 two yeurs
later. 0600

To the Radio Pirates of the World.

Oscillators and pirates are all nuisances,
but in most cases there is a chasm of
moral difference between the two classes.

The ordinary methods of overcoming
piracy being rather slow, the B.B.C.
might take a tip from the Polish broad:
casting authorities, who are seeking tc
overwhelm the pirate by an appeal to his
Letter nature. 1o-morrow (Thursday) the
Vilna broadcasting station will broadcast
a programme addressed to ‘‘the radio
pirates of the world.” In a special ad-
dress to this ignoble fraternity, con:
demnation will be tempered with exhorta-

tions to repent. What stony-hearted
knob-twiddler conld stand this?
0000

British and German Licence Figures.

‘The human element asserted itsell dis-
tressingly in a recent paragraph in which
I stated that the increase in British re-
ceiving licences amounted to 17.025 in
the previous quarter. This figure actnally
vepresents the monthly increase, so the
comparison with the German quarterly
advance of 16941 sheds a vyet more
glorious light on the populavity of the
B.B.C. programmes.

¢COo0OO0

The Microphone in Fleet Street.

Readers who wonder what Fleet Street
is like and how a newspaper is produced
should listen to the broadcast from 2LO
and 6XX on December 16 of a tour of a
newspaper office.

The Editor’'s room, the news room, the
composing department, the foundry and
the machine room will be visited.
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. By S. O. PEARSON, B.Sc,, AM.LE.E.
A

Part XII. \
A.C. Circuits with '\\.

Resistance, Inductance
and Capacity.

(Continued from page 624 of v
previous issue.)

P to the present we have dealt with resistance,
] inductance and capacity singly and have dis-

cussed the -Jaws applying to ecach as regards
alternating currents. We have also considered the com-
bined effects of inductance and resistance in series,
where impedance and power factor introduced them-
selves. We have now to take into account those circuits
in which capacity is present together with one or other,
or both, of the constants resistance and inductance. As
we have learned all the rules applying to cach of the
three constants individually, the solving of a circuit
where two or all three of them are present merely
resolves itself into combining the effects according to
the known laws of each. In simple series or parallel
circuits this is quite an casy matter, but for circuits
where there are both series and parallel portions it is
sometimes very difficult.  Fortunately we need only
concern ourselves with the simpler circuits to enable us
to understand and deal in a practical manner with the
great majority of circuit

R and that required to drive the current ‘‘ through ”’
the condenser C. (N.B.—The same current flows
through each element of a series circuit.) Denote these
voltages by E, and E, respectively, as shown in Fig. 1.

We have then E, =1IR volts, being in phase with I (rule
for a pure resistance), and E,=1X, volts, lagging behind
I by a quarter of a cycle, becaunse for a condenser the
current leads the voliage by go®. X, is the reactance
of the condenser, its value being —I—,— ohms.

2 2xfC

So if we draw a simple vector diagram for the circuit
we must draw the lines OE, and OE, at right-angles
to each other, as shown in Fig. 1 (b), where OE, is i
line with the current vector OI.  The total voltage
required between the ends of the circuit is then given
by the length of the diagonal OE. Thus
E=VE*+E =y (IR)*+(IX)*=IyR?*+ X2 volts.

It will be realised that this is the same expression
as used for resistance and inductance in series, except
that in the present case we have the condensive re-
actance in place of the inductive reactance. /R?+X,2
1s the impedance Z of the circuit in ohms. A further
difference lies in the fact that the current leads the
applied vollage by an angle ¢, where cos (p:lé as

For the inductive circuit it was a lagging
The impedance triangle for the circuit is shown

at (¢) in Fig. 1, the reac-

before.
angle.

arrangements in a modern
wireless receiver.

Capacity and ‘Resistance
in Series.

In the first place let us
consider a circuit consist-
ing of a resistance R 1in
series with a condenser of
capacity C as shown in
Fig. 1 (a). Suppose that
it is desired to drive an
alternating current whose
R.M.S. value is I amperes
through the circuit. Then
the total voltage required
will be made up of two

tance line X being drawn
vertically downwards this
time because condensive
reactance is negative with
respect to inductive reac-
tance,

To illustrate the calcula-
tion of such a circuit as
that of Fig. 1 (a) in prac-
tice, suppose that the
resistance R has a wvalue
of 500 ohms and the con-
denser C a capacity of 10
microfarads and that we
require to know the cur-
© rent taken when 100 volts

(R.M.S. value) at 50 cycles

components, namely, that
necessary to drive the cur-
rent through the resistance

Fig. 1.—(a) Circuit with resistance and capacity in series,
(b) Vectors showing the phase angles of the various voltages,
(¢) The impedance triangle for the circuit.

per second is applied to

the ends of the circuit. The

reactance of the condenser
B 30
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Wireless Theory Simplified.—
I 10°

is then X= = ——— =318 ohms. The
27xfC 27 X 50 x 10
impedance Z is therefore v 500*+ 318 =583 ohms, and
so the current will be I:F.—_—{quo.1713 ampere. This
Z 583
current leads the voltage applied to the circuit by an
S 00 o
angle whose cosine 1is 7 283': 0.857, and this is the

power factor of the circuit. Hence the power absorbed
is P=EI cos ¢=100x0.1713 x 0.857=14.7 walts; or
by another method : P=1"R=0.1713* x 500 =14.7 watts.

Condenser and Resistance in Parallel.

In a circuit where the components are conneceted in
parallel the same voltage is applied to cach, and the
best way to treat such a circuit if the applied voltage
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ampere so that OI, would be 2 inches long. Then draw
OI, at right angles to OE to the left, because it is a
current leading the voltage by go®. Its length to the
same scale will be 3.14 inches. On completing the
rectangle, the length of the diagonal OI will give the
value of the total current to the same scale. It leads the
voltage by the angle ¢ which can be read off in the
ordinary way with a protractor.

On the other hand the value of the current can be

very easily calculated, since OI= 4/ (OI,)*+(OL,)%
Hence I=4/0.2"4 0.314*°=0.372 ampere. The imped-

o E 100
ance of the circuit is thus Z = 1 :6—' ;:209 ohms, and
it should be noted that this is less than either the resist-
ance or the reactance of the respective branches. From
the diagram we see that the cosine of the angle of lead
. I, o=

of the current is cos ===
1 o0.372 = -
power tactor for the circuit

=0.538, being the

is known is {o calculate the current through - each
branch separately, and

find its phasc relation to the -
voltage. The currents can . &

as a whole. But the power

then be added together in
the proper manner, taking I,
the phasc differences into 600 0

account. It is perhaps

factor is not given hy 7

as it was for the series cir-

-

cuit. It happens to be

not out of place to remind
the reader that currents or
voltages must always be
added by the parallelo-

10 mfds
(] To

]
@

R
this time, but this must
not be taken as a general
rule for a parallel circuit.

®

gram method when there ar
phase differences between
them. Let us take as an ex-
ample a circuit consisting
of a 500-ohm resistance connected in parallel with a
10-microfarad condenser and assume that 100 volts at
50 cycles per second are applied to the ends of the
circuit, as shown in Fig. 2 (¢). We shall calculate the
current{ and power taken by the circuit as a whole.
Let 1, be the current in the resistance branch, I, the
current in the condenser branch and I the total current
taken by the circuit.  Then the current I, in the

. . E 100
resistance will be ~ ="
500

R
in phase with the voltage.

Ol = 0.2 amp., Ol
when E

current.

=o0.2 ampere, and this will be
Similarly the current in

the condenser branch will be I,= But X, for a

K
Xe
10-mfd. condenser at 50 cycles per second was found
to be 318 ohms in the previous calculation: So the

: . 100
current in the condenser branch is Iﬂzgﬁ ~0.314

ampere, and this leads the voltage by a quarter of a
cycle.
How to Use Vectors.

Knowing the value of each current and the phase
angle of each with respect to the voltage, we could
draw to scale a simple vector diagram as shown at (b)
in Fig. 2. First draw the voltage vector OF of any
convenient length, not necessarily to scale, and in any
position. Since there is only one voltage value in a
parallel circuit we take the voltage as the starting point.
Now draw the current vector OI, =0.2 ampere in line
with OE and to a suitable scale of, say, 1 inch=o0.1

B 31

Fig. 2.—(a) Circuit with resistance and capacity in parallel.
(b) Vectors giving the currents in the branches and the total

100 volts at 50 cycles.

There are two methods
of calculating the power in
this  particular  circuit:
(a) DBy multiplying to-
gether the volts, amps. and power factor for the com-
plete circuit in the usual manner, or (b) by calculating
the power in cach branch separately and adding the
values together to get the aggregate. By the former
method the power is E.I x (power factor) =10 x 0.372 x
0.538=20 watts. Now in employing the second method
we know that a condenser takes no power, and thercfore
that the whole of the power taken by the circuit is
absorbed by the resistance, where the current was found
to be 0.2 amp. Hence power=0.2 x 100==20 watts as
before.

0.314 amp., OI = 0.372 amp.

Resistance, Inductance and Capacity.

Next we come to one of the most important circuits
as far as wireless is concerned, namely, one in which
all three constants, resistance, inductance and capacity
are present. Under certain conditions, as every reader
knows, such a circuit can be made to respond strongly
to one particular frequency whilst giving but feeble
response to otlier frequencies.  We shall treat a series
circuit first in a general way, and then lead on to the
theory of the tuned circuit.

Suppose that a resistance of R ohms, an inductance L
henrys, and a capacity C farads are all connected in
series as shown in Fig. 3 (a), and that we desire to find
what voltage E will be 1ecessary to drive a current of
I amperes through the circuit when the frequency is
f cycles per second. The resistance R and inductance
L might very well belong to a single coil, but for the
sake of clearness we can imagine them separated.

WwWWwWWwW americanradiohistorv com
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Wireless Theory Simplified. —
So R stands for the
circuit.

In the first place the same current I flows through
each part of the circuit, and so we can write down the
value of the voltage required by each portion separately,
in terms of the current and the *“ constant ** of that part.
For instance, the voltage E, required to drive the cur-
rent I through the resistance R is given by E,=1.R.
volts, and this is 1n phase with the current. In drawing
the diagram of vectors the current vector OI is drawn
first, in any position, and the voltage vector OE, for the
resistance portion of the circuit is drawn in line with OI
as these two are in phase.. The complete vector
diagram for the circuit is given in Fig. 3(b).

The reactance of the inductive portion of the circuit
41s Np=2=fl. ohms, and the voltage required to drive

resistance of the whole

Wireless
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at the same instant that the other has a negative maxi-
mum value.  So the voltage required to drive the
carrent through the inductance and capacity of the cir-
cuit, apart from the resistance, is E,—E, or E,-F,
according to which of the voltages is the larger.

Power Factor for Series Circuit.

They might be equal, but for the present we shall
assume that E, is larger than E,, and therefore the
voltage required by the inductance and capacity
together will be E, — E,, this voltage still being a quarter
of a cycle out of step with respect to the current, as
shown by the vector diagram of Fig. 3 (b). E,-E,
may be called the total reactive voltage of the circuit.

Now we must add to this the voltage E, required by
the resistance R. Since E, is in phase with I it is out
of phase by 9o° with respect to the reactive voltage

the current through it 15 E,=TIX,; volts.  Since the E,—E,. Hence the total voltage for the complete
current lags for an induct- circuit is given by the
ance it follows that this =} diagonal  vector  OE,
vollage E, must be ahead ; its value being E

of the current by a quarter ' vE+ (E,—E,)? volts.
of a cvcle. So in the - Ey — i Eg | But E =IR, E,=IX_and
vector diagram the vector L | E,=IX.; and so

OFE, is drawn at right O——AMAAMA~ LHOTT J——o F'-—I R 1 (X — X2
angles to OI to the left - @ £ P = 1 VR + (X - X
Al GSITO o the lef volts.  From this we gtt

(see Fig. 3 (b)).
For the condenser the re-

the impedance of the com-
plete circuit, namely, Z=

2

; : i I / T
reactance is N, = —, /RE-FIZZfI—' = )
2nfC z )? I N 27.'/(,
ohms, and the voltage re- ' ohms.
quired to drive I amperes » ; 3 This is the fundamental
“through ” it will be — i = equation for a circuit in
E,=1X, volts, and this (N (© which aH the constants are
lags behind the current by present In  series. The
o ] /
90° because a condenser antity (asf 2 Y
el g : Fig. 3.—(a) Series circuit with resistance, inductance and quantity -7"f — <) 18
takes a leadlng Curre{‘t' capacity. (b) Vectors giving the phase angles of the various ( 2”./(’" 1
Hence in the vector dija- voltages. (c) Impedance triangle for the circuit. the resultant reactance due

gram the vector OE, is
drawn to the right.

Now the total voltage E required by the whole cir-
cuit will be equal to the sum of the scparate voltages
E,, E, and E;. But these three voltages are all at
different phase angles, and in adding them the phase
angles must be taken into account.  However, the
addition is a fairly simple one because the two voltages
E, and E; are in direct opposition, one leading the
current by go® and the other lagging by 90°. Hence
we can combine these two first, by the simple process
of subtraction—the one has its maximum positive value

J. JJ. Eastick and Sons, 118, Bunhill

to the combined effects of
inductance and capacity in series, and if we denote
it by X we arrive back at our original equation
Z=#R?*+X? ohms. The impedance triangle for the
circuit is given in Fig. 3 (c), and by its aid we see that
the power of cos ¢ is given by 7 also in agreement with

our previous-results. From this we can conclude that the
-. R 3 L
power factor is 7 for any series circuit.

(To be continued.)

special reference to their remole control

Row, London, E.C.—‘ Eelex Radio Bulle-
tin ** for Oclober, 1929. ponents for 1930.
o000

Keith Prowse and Co., Ltd., 159, New
Oxford Street, London, W.1.—Illustrated
catalogue of proprietary portable and
transportable sets now stocked.

0000

Igranic Electric Co., Ltd., 149, Queen
Victoria Street, London, EK.C.4.—Illus-
trated loose-leaf catalogune of vadio com-

Catalogues Received.

Also  descriplive
folders dealing with the ‘¢ Neuntrosonic
Short Wave Receiver,” emlodying the
superheterodyne principle, and particu-
lurs of the Igranic ¢ A.C.3,” an all-elec-
tric broadcast veceiver.
0000
Garnett, Whiteley and Co., Ltd., Lotus
Works, Mill Lane, Liverpool.—Illustrated
catalogue of ‘ Lotus” components with

WWW americantradiohistorv. com

system for mains operated receivers.

0000
Claude Lyons, Ltd., 76, Old Hall
Street, Liverpool. —Descriptive hoolklet

of the “ Grassmann’’ moving coil speaker,
cooo
Standard Wet Battery Co., 184, 188,
Shaftesbury Avenue, London, W.C.2.—
Tlustrated folder dealing with tests that
can be made with the Wates Volt-Amp.
meter.
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Events of the Week in

GWTC.

No known station hears this call-sign,
but the letters are a useful memory
Jogger on shopping expeditions, meaning,
of course,  (iive Wireless This Churist-
mas.

0000

THE WIRELESS TREASURE HUNT.

An invitation to participate in a search
for “* buried treasure’ 1is extended to
readers in our advertisement pages this
week, prizes amounting in value to £20
being offered to successful entrunts.
The winners choose their own prizes.

ocooo
THIS WIRELESS AGAIN.

“Wireless in Court”’ was the descrip
vion applied by several daily newspapers
to. recent experiments in Bow Street
Police Courl with a microphone and
speech amplifier system.

dooo
CHALLENGE TO DENMARK.

Sweden is now runner-up in the world’s
race tor leadership in the percentage of
wireless sels per head of population.
According to a Stockholin correspondent,
licensed listeners in Sweden on October
Ist nwnbered 416,865, representing 68.3
to every 1,000 inhabitants.  Only Den
mark exceeds this proportion.

oooo

’PHONE CALLS FROM THE ATLANTIC.
On Sunday  last, December 8th, the
Atlantic hiner Leviathan opened a public
ship-to-shove  telephony service with
equipment similar to that which will
shortly be installed on the Berengaric
and  Majestic.  The manufacturers are
the Bell Telephone and the Amevican
Telephone und Telegraph compunies.
0000

A TWO-METRE CLAIM.

Transmission tests with waves of three
metres are referred to in the Germun
amateur periodical, “* CQ,”" which states
that success on these high frequencies
Las been attained by Dr. Karl Stoye by
means of a special arrangement of super-
regeneration circuits, Transmitters and
receivers functioning very efliciently on
“the  3-3.40-metre  waveband ”  are
reported to be constructed with ordinary
commercial apparatus, while a 2-metre
wave is said to be atlainable with the

use of speciul valves.
cooo

CHEER UP, ETHIOPIA.
Whereas the United States contains
9,640,348 wireless receiving sets. Ethiopia
has only two, says the U.S. Department
of Commerce. Britain is second in the
list with nearly three million, followed
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by Gevmany and TFrance.
with 550,000.

Licence fees are highest in Lithuania
where the listener must pay £2 12s. 5d.
annually.

Japan is fitth

coO0C

IRISH BROADCZASTING DELAYS.

Anxiety is being felt by listeners in the
Irish Free State as a result of rumours
that the project for a high-power broad-
casting station is being shelved hy the
(Gcovernment. The scheme aims at the
estahlishment of a station in the centre
uf the Ifree State with sufficient power
10 cover t(he whole of the country.
“Who will pay the piper? * is the ques-
tion which the Government has to
Tuce.

Lo NaNoNs)

“ ANARCHISTS OF TdE ETHER.

Certain French amatenrs who ave dis-
tracted by oscillutors and other ““anar
chists of the ether” are considering
the initiation of a cumpaign similar to
that of the Dutch Radio Uwmion, writes
our Puaris correspoudent. 'T'he sufferers
m  Iolland  are  preparing  for a
svstematised ** day and night struggle

with all foims of radio disturbance. per
A permanent office
where complaints

sonal and otherwise.
has been established

657

Brief Review.

will be received and aclion taken under
legal advice.
coocoC
A WIRELESS UTOPIA.

A Utopian dream huas been realised by
the U.S. Burean of Standards iun the
ucquisition of Pleasunt Vulley, Fairfax,
Va., as an open-air radio laboratory.
The site, covering 100 acres of abandoned
pasture Lind, is flat and relatively free
fromn trees, and is believed tu be almost
ideal for its purpose, viz., the study of
fading.

Ordinary overhead aerials cie to be dls-
peused with, the antenna systen being
limited 1o a vertical rod about 55 feet
high and o number of dirvection-finding
loops.  To ohviate mwan-made-statie,”
the power line for replenishing batleries
from the mains cau be disconected.

The Bureau of Standards is retaining
its field laboratory at Kensington, Iud,
for investigation into radio echo pheno-

mena.
0000

PAR1S CRITIC O THE WIRELESS
WORLD.

In our esteemed I'rench contemporary,
lLa Parole Libre en T.S.F., M. Reuné
Sudre makes a  spivited reply to the
remarks of 7'he Wireless World regard-
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AN IMPROMPTU WIRELESS STATION. Temporary gear in use at Howden Acro-
drome, Yorks, for the collection of weather data in preparation for the flight of the
airship R.100 to the mooring mast at Cardington.
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ing the Paris Radio Sulon and the inex-
tinguishable popularity of the super-
heterodyne.

“Instead of attributing this to the
French desire for good broadecasting,”
says M. Sudre, * the critic of 7'he Wire-
less World concluded that the patent
question is the true cause of the reign
of the superheterodyne. On the day
that we have a good radio organisation
it is possible that we shall go {o London
for the fashion of our receivers as well
as for the cut of our lounge suits. Bub
it is also possible that we shall remain
faithful to the frequency changer, re-
duced to its five, or even four, valves.
It is a truly French system which com-
bines elegance of conception with per-
fection of result.”

o000

“ SMALL ADS." AT CHRISTMAS.

Christmas .causes delightiul havoc to
our ordinary printing arrangements, and
it is therefore necessary to close for press

carlier than usual with our issues of
December 26th and January Ist. Mis-
cellaneous advertisements tor inclusion

in the former can be accepted up to the
first post on Wednesday, December 18th ;
those for Januvary 1st should be in our
hands not later than first post on Tues-
day, December 24th.
[eN e e N0)

WIRELESS ON NON-STOP FLI'GHT.

Tu its attempt to beat the world’s non-
stop record for distance by flying fvoin

Britain to South Afriea, the Fairey
Napiev Lion monoplane will carry a
small  wireless transmitter for sending

out messages at hourly intervals indicat-
g s oosition. Wireless 15 considered

Wireless
World

more necessary on this flight than on the
Farey onoplane’s mnon-stop trip to
India, which covered a route served by
aerodromes at regular intervals.

The transmitter, with the call-sign
GEZAA, works on 33.71 metres. Recep-
tion reports should be sent to the Signals
Branch, Air Ministry, Kingsway. The
flight is scheduled to start. on any date
from December 18th onwards.

0000
BELGIAN BROADCASTING.

The new Belgian Wireless Bill has

passed successfully through the Chamber

of Representalives and is now awaiting

the approval of the Senate. The Bill
gives the postal administration complete
control of broadcusting, which will be
directed by a National Wireless Insti-
tute, operating two high-power stations
broadcasting in  French and Flemish
respectively. 'The council of control will
include a number of - independent per-
sonages, including four technical
aathorities, and will be presided over by
the Belgian Postmaster-General.
0000

GRAMOPHONE TONE CONTROL.

Dr. N. W. McLachlan will give a
lecture-demonstration on “‘Tone Control
for Electric Gramophones ' at a meeting
of the Incorporated Radio Society of
Gireat Britain on Friday next, December
13th, at 6 p.m., at the Institution of
Electrical Lngineers.

[oleNeNe)

STANDARD BATTERY GOMPANY.

We hear that the ofticial title of the
Standard Wet Battery Company has been
changed to ** The Standurd Battery Com-
pany.”’

IIOLLAND'S NEW SHORT-WAVE STATION. The aerial system of PHI at Huizen.
The equipment is described in the following pages.
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CLUB NEWS.

Invitation to Birmingham Enthusiasts.

A review of the past year’'s activities of Slade
Radio (Birmingham), was given by thg chairman,
Dr. C. H., Harcourt, at the second annual gineral
meeting held recently. The Society has appar-
ently overcome the difficulties wlich are often
encountered towards the end of the sceond year,
and is entering its third year with confidence

An appeal is now made for more mebers,
and auyone who is interested in wireless is
invited to get in touch with the lion. Secretary,
110, Hillaries Road, Gravelly Hill. Birmingham
who will gladly forward details of the Society
An open iuvitation is also given to attend one
of the Society’s mcetings any Thursday at
8 o'clock at the Parochial Mall, Broomtield
Road, Slade Road, Erdil‘;gton, Birmingham,

o000

An All-electric Receiver,

Mr. AL J. Mall, G2NU, of Philips Lamnps. Ltd.,
has heen engaged for some cousiderable titne on
research work on ull-electric receivers, so his
lecture and demonstration before the Muswell
Hill and District Radio Society on Noveumher
27th were of 1nore than usual interest. To
convert the local D.C. supply to A.C. in order
to run the A.C. demonstration receiver a special
A.C. generator, driven off the D.C. muins, was
used, and proved quite satisiactory, The
lecturer pointed out the numerous advantages
of all-maing sets over hatlery-driven ones, anil
gave a demonstration of one of his firm's well-
known receivers, upon which a large numher ot
Continentul broadcast stations was logged at
very good strength, despite the poor antennu
system  available,

Hon. Sceretary, Mr
Road, N.10.

C. J. Witt, 30, Conisfon

ocoo0o0
‘“ Talkie ” Secrets Disclosed,

Mr. Hawker, of the Western FEleetrie Com-
pany. visited the Wembley Wireless Society
recently and gave a lucid deseription of the
method  of  production  and  reproduction  of
Aalkie T films.,

The lecturer, who has been actively engaged
in the preparation ol some recent fainous tulking
pictures, let the members of his audience into
many secrets ol the * taikie” studio.

[t was stated that ** talkie’’ filis were intio-
duced many years ago but that owing to the
reluctance on the part of the tilin producers the
invention was not seriously taken up until quite
recently.

At tne Society’s next meeting on December
13th Messrs. Hart and Perry will continue theiv
Y Practicat Mints and  Tips 7 demonstration,
dealing with the hest way to use a soldering
1ol

Houn. Seeretary, Mr. H. E.
Park Lane, Wemnbley.

o0

Comben, B.Sc., 24,

co
Varied Fare.

A vigorous debate on the respective werits
of the moviog-coil and balanced armature types
of loud speaker was one of the recent features
ol the Golders Green and Hendon Radio Society’s
progratmne. Mr. Bremner, B.Se¢., championed
the former, while Mr. Maurice Child upheld the
latter.

Programme prohtems were discussed by a
representative of the B.B.¢". at a recent meeting,
and a lecture of ahsorbing interest wus that
given by Mr. H. T. Barton Chapple, B.Sc., on
the subject of television.

The Society’s future lixtures inclnde leetures
on such varicd topies as ** talkie ” films, colon
photography, all-muains  receivers, aupd metal
rectifiers. The next club dance will he held on
Tiecemher 27th,

Hon. Secretary, Lt.-Col. 1. A. Scartett, D.9.0.,
60, Pattison Road, N.W.2.

coo0o0
Query Night at Tottenham,

Knotty points of theory in the workiig of
cerlain portions of a typical radio receiver were
explained by Mr. Bodemeaid at the last meeting
of the Tottenhain Wireless Society. The
lecturer had previously obhtained from memhers
particulars of points whiceh they had found rather
ditlicult of explanation, and these were worked
through one by one. Among the points dealt
with were thie explanation of the working of «a
detector valve, the nature of the current before
and after detection, and the reason why the
rectified enrrent can operate transformners and
pass through condensers, ete. The lively dis.
cussion which was maintained during the whole
of the eveninyg indicated the great interest taken
by the membhers in this type of meeting.

Hon. Seeretary, Mr. W. Bodemeaid, 10, Bruce
Grove, N.17.
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By A. ].

HE experience gained by the engineers who de-

signed the Philips experimental short-wave sta-

tion PCJ, has been very liberally drawn upon in
the development of the new Dutch short-wave trans-
mitter PHI, located at Huizen.

Even accustomed, as we are, to the very rapid de-
velopments in the technique of radio transmission-and
reception, it can still seem strange that the energy
passed to the aerial of this gigantic transmitter is effec-
tively controlled by a piece of quartz comparable in
size with a halfpenny!

A glance at the illustration on this page, showing the
seven frame-type panels, will indicate the progressive in-
crease in the power handled in succeeding stages of
the transmitter. 1

Commencing with the first panel (stage No. 1)—on
the extreme left—the upper portion of this houses the
‘‘ crystal oscillator.”’
to oscillate at a frequency of 2,222 kilocycles, 1s used
mm conjunction with a 4-volt receiving valve. The
purpose of this stage is merely to furnish an output at
a dead-constant frequency, to ensure strict adherence
of the transmitter to its assigned wavelength. The feeble
output of this piezo-electric oscillator is fed to the com-
partment immediagely beneath, which contains two small
transmitting valves of 1o-watt rating, arranged in push-
pull. The constant frequency signal is thus magnified
to a suitable value for passing to-the next stage.

In the third and fourth positions of this same panel,
two operations are performed, viz., frequency doubling
and amplifying. Whilst the input to the third position
is at a frequency of 2,222 kc., the output circuit is
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HALL (of Philips Radio).

A piezo-electric crystal, ground-

at Huizen.

tuned {o double this frequency, and a suitably ampli-
tied output at 4,444 kc. is available from position
number four.

The next operation again doubles the frequency, at
the same time amplifying the signal at such frequency,
giving a resuitant of 8,888 kc., from which it will be
seen that a wavelength of 33.75 metres has been reached
(positions Nos. 5 and 6). The anode feed to the initial
stages, thus far, is at 400 volts. Special precantions are
taken with respect to electrical screening, for such a
step is found necessary if feed-back trouble in the
crystal oscillator stage (the effect of which is promptly
to shatter the small quartz crystal) is to be avoided.
In the sixth position valves fed at 2,000 volts are
vsed.

The second panel unit incorporates two valves of
1}-kilowatt rating, again connected in push-pull forma-
tion, making position No. 7. It is in this stage that
the final frequency doubling operation is carried out,
resulting in the working frequency of 17,778 kilocycles,
corresponding to a 16.88-metre wavelength being pro-
duced.

Position No. 8-——shown in the photograph as the third
panel—performs an amplifying operation in which 1}-
kilowatt valves are again used, this time, however, fed
at an anode voltage of 4,000. At this juncture,
the water-cooled type of valve can be more conveniently
used, and succeeding stages, therefore, embody valves
of this type, which are capable of taking up to 12,000
volts anode tension.

The ninth operation is again amplifying, the stage
comprising two water-cooled valves of 1o-kilowatt

« WWwWwW-americanradiohistorv.com
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Broadecasting.—
rating. The fourth panel
in the illustration depicts
this stage. In the tenth
operation the power dealt
-with is no less than forty
kilowatts, handled by two
valves. Even this does
not represent the maxi-
mum that can be dealt
with, for an anode feed

current as large as six
amperes at an applied
voltage of 10,000 has

actually been recorded.
It may here be said that
such a comparatively large
power input is really an
accomplishment in the
present stage of ultra-high
frequency technique, for
the operation of valves at
such powers, when hand-
ling, ultra-high frequencies,

presents difficulties not en-
countered in the generation
of frequencies correspond-
ing to the usual broadcast wavelengths. It is known
that when dealing with ultra-high frequencies, capaci-
tive currents—which can attain 'surprisingly large
values—flow in certain conductors, and there are neces-
sary precautions to be taken to minimise the effects of
such parasitic currents.  The signal energy has now
reached the stage at which modulation takes place, and

The studio cantrol room at Huizen.
enabling the ceicbrated concerts in that city to be relazed.

A special land line connects the station with Amsterdam,

in the anode feed circuit of the valves incorporated in
this fifth panel unit the. necessary modulating trans-
formers are installed.

The modulating unit proper is embodied in the sixth
panel, and is equipped with two modulating valves of
15 kw. rating for each of the three transformers. The
seventh panels equipped with four amplifying. valves,

From the vantage polint of the engimeer’s control desk, shown above, every portion of the transmitter is under constaat observation.
The motor generators in the engine room are operated by a remote control device.
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Modern Short-wave Broadecasting.—

is the final stage, the output being fed-to the aerial.
The overall power input is no less than 130 kilowatts,
and naturally the supply of this amount of energy at
several different voltages presents no small problem.

Reference to the photograph of the high-power recti-
fier unit will show how the supply is obtained. The
main rectifying bank, shown in the picture, furnishes
an output of up to 12,000 volts for the higher-powered
stages of the equipment, and it will be observed. that
the “water-cooled type of
rectifying valve is used.

The medium-power rec-
tifying bank using air-
cooled valves operates on
an 8,000 volts polyphase
supply, whilst the water-
cooled bank rectifies-a six-
phase supply at 14,000
volts.

The smoothing problem
is very much simplified
by the use of six-phase al-
ternating current.

A comparatively small
value of capacity shunted
on the output of such a
rectifier will yield an out-
put having no trace of
ripple, a very necessary
feature in a telephony
transmitter.

The accompanying pho-
tograph shows the Duty
Engineer’s control posi-
tion. Necessary indicating
meters are conveniently
placed, and the operation
of the entire transmitter,
from the crystal stage to
the aerial input, is thus
under constant surveil-

Wireless
World
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Amsterdam, thus permitting the well-known concerts
from that city to be relayed to the far-distant audience
of the station.

The aerial used is of the Beam type, and is supported
between two masts about z00ft. in height. The orien-
tation of the aerial is such that the strongest signal is
placed in territories on a line joining Huizen and the
Dutch East Indies.

The choice of wavelengths is governed by several
considerations, an important one being the mean noise

lance.

A check on the out-
going signal is maintained .
by means of the monitor, with its single-turn loop
aerial, to be seen on the immediate left of the Duty
Engineer. The engine-room is also linked up by remote
control with the Duty Engineer’s desk.

The filament lighting load, in itself, represents quile
a formidable power load, very close regulation of
which is essential. Immediately adjacent to the guard
rails, in front of the seven panels, can be seen the fila-
ment controls which permit adjustments to be made
during operation of the transmitter, without necessi-
tating a near approach to any of the apparatus under
voltage. The scales of the meters are so disposed as
to be visible at a distance of several feet.

The studio microphone is connected to the ‘A *’
amplifier rack in the adjoining main control room, the
panel incorporating no fewer than six amplifiers
equipped with necessary gain controls.

A special land-line connects the control-room with

a7

The high-power rectifying plant at Huizen.
gives an output up to 12,000 volts.

The main rectifying bank, seen in the picture,
Water-cooled valves are used in this stage.

level from atmospheric disturbances in the location in
which the reception is desired. In certain parts of the
world there are periods during the year when radio
reception on any wave greater in length than
about 40 metres—sometimes less—is impossible, due
to the severe atmospheric disturbances. With the choice
of a wavelength as low as about 17 metres, the atmos-
pheric bugbear will be very much less in evidence, and
‘* all-the-year-round reception '’ will, therefqre, become
almost a certainty.

At the present time, the Huizen short-wave transmitter
is not operating to standard programme times, but it
is expected that the station will go into scheduled opera-
tion 1n the near future.

Reports from many places speak with enthusiasm of
the excellent reception and outstanding quality of the
transmissions from this new station, which bids fair
to establish a name even surpassing that of PCJ.
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CORRESPONDENCE.

The Editor does not hold himself responsible for the opinions of his correspondents.

Lorrespondence should te addressed to the Editor, ** The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

RECEPTION OF CONTINENTAL STATIONS.

Sir,—As I, too, have been a wireless enthusiast since the
early days of broadcasting, and take a keen interest in long-
distance reception, I was very interested in the letter from
Mr. A. W. Scott in your issue of November 27th.

I cannot, however, agree with his assertion that * the
‘enjoyment ' of foreign transmissions is an absolute myth
and his description of reception from foreign stations as
“ awful noises—transmission plus mush, atmospherics, hetero-
dynes, fading and morse.”

All stations (irrespective of whether they happen to be
British or foreign!) are liable to the forms of interference
mentioned by your correspondent, and whether the interference
is seriously disturbing or not depends very largely on the ratio
of interference to strength of received signals.

On a reasonably efficient set incorporating a screen-grid H.F.
stage, T am able to reccive upwards of twenty Continental
stations at good loud-speaker strength on most evenings from
dusk onwards. A smaller set (detector and L.F.) enables mo
to get a similar number of stations on headphones. I do not
claim that all these stations afford consistently reliable results,
but on any given night I can invariably select, from this wide
choice of programmes, several Continental transmissions which,
apart from slight fading, are receivable with a volume and
quality that compares favourably with reception from Daven-
try 5GB. It is manifestly absurd to describe these foreign
transmissions as *“ awful noises '’ merely because they happen
to o'riginntc on the other side of the Channel or the North
Sea !

As the regular reception of foreign wireless programmes by a
large number of listeners is calculated, directly and indirectly,
to help in bringing about a Dbetter understanding between
people of different nationalities, it seems rather a pity to dis-
courage it in any way, hut of course one appreciates that the
B.B.C. cannot be expected to hamper the development of our
own broadeasting service on this account. W. OLIVER.

London, S.W.18.

Sir,—The letier over A. W. Scott’s signature, in my opinion,
voices the feeling of many, if not the majority of licence
holders. The B.B.C.’s main duty is obviously to supply the
British public, and the reception of foreign programmes is no
concern of theirs. I agree that the latter would be worth
listening to if they could be received as transmitted, but with
the multiplicity of foreign stations this is now a hopeless
proposition. Years ago much pleasure could be derived from
them, but now it is definitely better to rely on our own pro-
grammes, which on the whole are satisfactory.

Myr. Baggs in his letter voices a real grievance in his com-
pliint of London programmes being relayed. My own set, a
“ Wireless World ™ screened-grid five, gives excellent recep-
tion of 2LO, 5XX, 5GB, and Manchester, but as a general rule
this gives only two programmes from four stations, with the
inevitable military band from one.

I do hope when the second pregramme from 2LO is radiated
it will give an alternative programme, and that the Northern
Regional Station will give a third choice.

This, I understood, was the whole
Regionul Scheme.

It is up to the ordinary listener to make himself or herself
heard on this point, but the apathy of these people is such that
it lulls the B.B.C. into a sense of complacency which is definitely
to the detriment of all concerned. L. N. GROVER.

Eastwood, Notts.

idea underlying the

B.B.C. TRANSMISSIONS.

Sir- -The letter appearing in your issue of November 13th
over the psendonym of “Tair Play ™ contains a number of

errors and misreprescntations of which I ought, perhaps, to take
not:ce,

Tu my letter in your October 23rd issue I did not imply that
all distortion occurs in B.B.C. land lines and/or transmitters. 1
implied, on the contrary, that the defects of any one transmitter
were not sufficient to mnpair the satisfactory quality of direct
transmission. Sources of error in my set would not prejudice
my point, which was that my apparatus, such as it is, gave me
satisfactory resalts with direct but not with other transmissions.
Dofects in reception would affect all transmissions alike.

A perfect or elaborate set is not needed to make obvious the
deficiencies of land-line and wireless-link transmissions. If
¢ Fair Play ” can get near enough to a suitable transmitter, a
crystal set and a puir of telephones ought to enable him to dif-
ferentiate for himself between the various transmissions. The
problem he sets for my solution, the old problem of obtaining
both quality and selectivity, is therefore in this particular con-
nection quite irrelevant. The lines, however, on which it may
be satisfactorily solved he will find indicated for him in recent
pages of 7he Wireless World.

1t is an error to suggest that the human ear is not the final
judge as to quality of reproduction. The solc aim of wireless
1s to give the normal ear a sufficiently approximate duplicate
at one end of the process of what it would hear were it at the
other. Scientific tests and measurements serve their purpose.
They reveal and localise defects and indicate the direction and
degree in which improvement is required. They show also that
the ear does not demand perfection but will, within limits,
tolerate defects. This tolerance, however, far from invalidating
an adverse -judgment by the ear, only confirms it aund puts it
beyond question.

It is quite improbable that the B.B.C. would elaim that all
their radiations were as good as any set reproducing them. (I
use here “ Fair Play’s ™ imperfect method of expression.) It
is to be observed, too, that * Fair Play’ finds it convenient to
forget that the B.B.C. themselves, in one of their methods. of
transmission, make use of a receiving set.

The Chief-Engineer does not require proof of the serious
defects of land-line transmissions, nor even to have them
brought to liis notice. In regard to such defects, he has the
evidence of his own ears and also, I believe, a certain quantity
of technical data. The following puassage is taken from a
letter from Mr. A. L. Barham published in 74e Wircless World
of January 19th, 1927.

“ By great courtesy of B.B.C. engineers I spent a very
fascinating afternoon at Savoy Hill a week or so ago and
wus shown some actual curves of frequencies passed by
various land lines lent by the G.P.O. to B.B.C. Most of
them were most irregular in the way the sonic frequencies
were passed, generally looking more like malarial tempera-
ture charts than any instrument response. One compara-
tively short line had a complete cut-off alove 3,000 cycles!
As different lines are used at different times the practical

~ difficulties in compensating can be imagined.”

Any improvement in land-lines and land-line technique during
the past three years has not sufficed to effect any noticeable
amelinration in the quality of land-line transmission.

The Chief Engineer is unable completely to vectify land-line
errors. He gives us at present the best he is capable of in the
wav of land-lice transmission and he can do. no more.

There is no reason why we shonld not all have, at least occa-
sionally— I mean, of course, in the provinces—concerts of the
same merit as those from Queen’s Hall by direct transmission
from our local stations.

1 admitted nowhere in my letter that Daventry 5XX was
available as an alternative to Newcastle. Daventry 8XX ecan
be easily heard here, but its reception is too liable to interfer-
ence by varvions forms of ‘“mush” for it to be accepted as
aiving an adequate alternative service.

Newcastle-on-Tyne. K. McCORMACK.
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The Service is subject lo the rules of

the Department, which are prinled

below,; these musl be slrictly enforced
in the interest of readers themselves.

Tracing Power Circuit Interference.

I am occasionally troubled by cracklings
and other intermittent noises, which
[ believe come from the electric
power wiring in my neighbourhood,
or perhaps from my own house wir-
ing. Can You suggest a simple test
which will enable me to determine
whether this interference 1s due to
the latter wiring, or to an external
source ? S. T. A.

This test should be easy to carry out.
All you havé to do is, at a time when the
interference is particularly noticeable, to
take out your main switch, which will
certainly be of the double-pole type. If,
on doing this, there is no appreciable

hange in the character of the interfer-
ence, you may justifiably assume that it
is entirely from an outside source.

It will be hardly necessary to add that
this test should be repeated several times,
preferably with the help of an assistant
1f the set is at some considerable dis
tance from the main switeh.

0000

Screening S.G. Valves.

{ have some well-made copper screening
bozes, measuring Bin. x 8in. x Tin.
high, and should like, if possible, (o
use them in the construclion of a re.
cewer on the general lines of the
“New Kilo-Mag Four.” ~Would
there be any harm dome if the H.I.
valves were mounted vertically in
the first and second compartments?

W. 8. W.
We would strongly dissuade yon from
adopting this course, unless you are

willing to be satisfied with an overall

RULES.

(1.) Only one question (which must deal with
a single specific poinl) can be answered. 1.etters
must he concisely worded and headed *° Infor-
mation Department.””

(2.) Queries must he writlen on one side nf
the paper, and diagrams drawn on a separale
sheel. A self-addressed étamped envelope st
be enclosed for postal reply.

(3.) Designs or circnit diagrams for complete
receivers cannol be given : wunder present-day
conditions justice eannot be done lo questions
of this kind in the course of a letter.

(4.) Practical wiring plans cannot be supplied
or considered.

(5.) Designs for commponenls such as L.F.
‘ehokes, power. transformers, ele., cannot he
supplied.

(6.) Querics arising from the construction or
operalion of receivers must be confined {o con-
slructional scls described in ** The Wireless
World ** or to standard manufaclurers’ receivers.

Readers desiring information on matters
beyond the seope of the Informalion Depart-
ment are invited fo submil suggestions regarding
subjecle o be {reated in fulure articles or
paragraphs.
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magnification much less than the maxi-

mum attainable. If the design of most
modern multi-stage H.F. amplifiers is
carefully considered, it will be found
that it is usual practice to take some
pains both to screen individual grid and
plate circuits and to isolate the valves
themselves from stray fields.

We suggest that you should either
mount the valves on ‘“outriggers” be-
hind the screening boxes, as in the
original *“ Kilo-Mag Four,” or perhaps
better, if the overall width of the re-
ceiver is not a matter of great import-
ance, that the loxes should be mounted
on the haseboard with a space of some
2in. separating them, thus allowing the
valves to be mounted hetween the screen-
ing compartments. This method was
exemplified in the ‘“TForeign Listeners’
Four.”
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A selection of queries of general

interesl is deall with below, in some

cases af greater length than would be
possible in a letter.

actually a considerable capacity between
the aerial wire and earth; the whole
system may be represented as Iig 1 (a),
where this external capacity is shown by
dotted lines.

A similar explanation applies to the
series grid condenser (C in Lig 1 (Q)F
It must be remembered that there 1s a
small but definite capacity between grid
and filameut (denoted by C)), and that

this constitutes a second condenser
through which the circuit is completed in
the manner shown in Fig. 1 (¢).

When the plate A of condenser C is
given a negalive charge, it apparently
attracts a positive charge to, hut actually
drives negative -electrons away from,
plate B. These are sent across to plate
X of condenser Ca, and constitute the
counterpart there of those electrons which
have been drawn off from plate Y by the

:
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Fig. 1.—The interposing of a condenser in an aerial (2) or grid (b) lead does not constitute
a break in the circuit as the condenser is merely connected in series with an existing
capacity.

Electrons and Condensers.

With reference to your series of articles,
“ Wireless Theory Simplified,” |
have found it quite easy to under-
stand how an electron flow through a
condenser is Lrought about, but can-
not quite grasp low this tales place
in such practical cases as that of an
aertal with a series- condenser or of
a velve with a condenser in series
with its grid. In neither case does
there appeur to be electrical con-
tinuity between the two plates of the
condenser.

A few words of explanation would

be greatly appreciated.  W. T. T.

As you suggest, a condenser cannot be

charged unless there is an external cir-

cuit, but in both cases instanced this con-

dition obtains, although the circuit is

actually completed through another con-
denser in series with the first.

In the case of the open aerial there is

www americanradiohistorv com

battery. Yor further explanation of the
subject of condensers in series we would
refer you to our issue of November 27th.

Stili referring to Fig. 1 (¢), it should
be realised that the voltage applied by
the hattery is divided between the con-
densers in the inverse ratio of their
capacities, and where the capacity of one
of the condensers is very small compared
with the other, practically the whole of
the voltage is set up across the smallet
one. Jf C has a value of 0.0003 mfd. (o1
300 mlfd.).and Cg a value of 10 mmf{d., the

voltage will be divided in the ratio of
300 to 10 between the condensers. Thus
if the E.M.F. of the battery is 10 wolts,

10
= =0.322
3mxlO 0.322,

300
and that across C, will be ‘}I()X 10=9.678.
P’lates B and X are at the same poten,
tial. since they are joined: the sigus
indicate distribution ¢f electrons only.

the voltage across C will be
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The *Selectivity-Quality *’ Problem.

In Fiy. 1 of the abore article in your
issue of November 21th, a fixed re-
sistance of 60,000 ohms 1s shown as
being connected beiween one side of
B, and the filument of the detector
valve. It seems to act more or less
as a short-circuit across the H.T.
supply leads. Will you please explain
1ts purpose? 8. J. E.

This resistance forms one arm of a
potentiometer, of which R, is the variable
element. The voltage applied to the
detector anode will be determined largelv
by the relationship between the values of
these two resistances.

In the receiver under discussion there
iy a very considerable difference between
the main H.T. input voltage and that
suitable for the detector, and in these
circamstances 1t is desirable to ensure a
sensibly constant voltage feed by fitting
a potentiometer device instead of a simple
series resistance.

—

1]
L1
H.F.C.
ml
- i
.|::r.____
oG § Ty T
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Fig. 2.—When tbe positive L.T. lead is

earth connected there is a possible risk

of burning out the valve filament. Short-
circuit path is shown in heavy lines.

8till Another Way of Burning Out Valves.

Some little time ago 1 made up a single-
valve detector set with throttle-
controlled reaction-on the yencral lines
of a circuit shown in your journal, but
with one or lwo minor modijications.
Ao the set was built into a small metal
cabinet the positive termninal of the
L.T. battery was *“ earthed ™ to the
case, in order that an existing on-off
switch (of which one terminal was 10
melallic connection with the fixing
bush) could be wsed. Negalive ter-
minals of high- and low-tension bat-
teries were connerted together, as 18
always recommended.

In view of the fact that these pre-
cautions were taken, I had hopgd that
the set would be as ** safe’’ as could
be expected, but I have actually burnt
out the valve on two separate occa-
sions by allowing the high-tension
positive lead accidentally to make a
momentary’ contact with the metal
container.

Is this particular circuit arrange-
ment especially prone to this trouble,
or have I made a mistake in *“ earth-
ing > the positive side of the low-
tension baltery? e -

Wireless
Worridl

Much space has been devoted in this
journal to the subject of * safety ”” valve
filament connections; your own arrange-
ment most definitely does not come under
this category.

We expect that your circuit is that
shown in [Mig. 2. We have added an earth
conneetion (marked E), which represents
what takes place when the H.T. positive
lead makes accidental contact with the
metal work. If you consider the diagram
carefully you will see that this connection
providss a * through > circait, via the
valve filament, across the H.T. battery,
provided that the on-off switch is open.

The throttle control reaction circuit need
introduce no more risk of damage to
valves than any other, provided that
proper precautions are taken in arranging
the filament wiring, ete.

cCO000
Parallel Feed L.F. Ampliier

In a set on the lines of the 1950 Kuery-
mazr Four, but with a power valre
in the first L.F. position, would it
not be preferable to reylace the anode
resistance by a  high-inductance
cholke? I ask this because it seems
that when wusing a low-impedance
valve taking a considerable anode
current, there would be an excessive
loss 0f wvoltage in the resistance.

C. B. N.

In a case of this sort we think it would
be a mistake to use a choke in place of
a resistance, as by doing so there is a
risk of upsetting the characteristics of
the transformer. In any case, it must
be realised both that the inductance of
the choke wounld be considerally reduced
were a heavy current to be passed through
it, and that there is a tendency for the
grid volts/anode current curve of a valve
to straighten out when a resistance is
connected in its anode circuit. Assuming
a fairly conventional arrangement, with
reasounble H.T. voltage, we think you
need have no fear that the first L.T.
stage. if arranged as in the 1930 Lvery-
man Four, will deal with a sufficient
input.

0000
Filter Output as Stabiliser.

1 lhave just replaced a choke filter
arrangement by an oulput trans-
former, with the result that the set,
which was previously quite stable, is
now totally unmanageable, and pro-
duces wviolent L.F. oscillation. [s
this a wsual efiect, and, if co, will
you please suggest a cure?

L. B. G.

An output filter, of the type in which
one side of the loud speaker is earthed.
acts as a decoupling device Ly virtue of
the fact that speech frequency currents
are largely diverted from. the common
source of IL.T. current by the anode
choke, which almost invariably has a
much higher impedance—at any rate to
enrrents corresponding to the upper range
of audible frequencies—than the alter-
native path.

The fact that you have noticed this
effect wonld point to the need for insert-
ing decounling vesistances in the anode
cirenits of detector and 1st stage L.F.
valves. This should provide a cure, and
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enable you to use your output transformer

with satisfactory results, but if stability

is still lacking please send us a circuit

diagram of your receiver, with details of

the source of H.T. current supply.
0000

Considerations in Design.

In the design of the Record I1I, an
attempt was avowedly made to attain
the maximum possible amplification
consistent with the retention of side-
bands: I am puzzled as to why a
4in. diameter litz coil, similar to the
H. ', transformer secondary, was not
used jor the H.F. qrid coil. Is it
not a fact that a high-inductance coil
of low I1.F. resistance could awith
advantage be used in this position,
providing still greater amplification
and less sideband cutting?

W. M. T.

Tuned circuits having a large induct-
ance and a small eapacity contribute com-
paratively little to the overall selectivily
of a recetver, and on these grounds alone
it would probably be injudicious to in-
clude a second one of this type in the
receiver. Further, a high-inductance coil
canuot usefully be employ 1 unless all
possible ‘steps arve taken to reduce inci-
dental capacity across it, and conse-
quently its use would necessitate ‘‘ de-
capping ” of the I.F. valve as well as
of the detector, which was cousidered to

lie undesiralle.
ccoco

EIFFEL TOWER

(Paris, France).
Geographical Position : 48° 51" 30" N.  2°
17° 43" E.

Apprqximate air line from London: 214

miles.
Wavelength: 1,444 m. Frequency :
205.76 k.c. Power: 12 kW.
Time : Greenwich Mean Time.

Relays main transmissions from the Ecole

Supérieure (PTT), Paris.
Standatd Daily Transmissions.

8 a.m. news and time (from PTT, Paris);
12.15—13.30 concert interspersed with
short news bulletins; 1330—15.40
news, talks, etc.; 17.45 concert ; 19.20
(Sun. 19.50) concert followed by relay
of PTT Pans.

Male announcer. Call (when own trans-
mission) : Ici le Poste National de la
Tour Eiffel (repeated). (When relay-
ing PTT Paris): lci les emissions de
TS.F. du Reseau Frangais de Radio-
diffusion des stations de I Ecole Supéricure
et de la Tour Eiff-l.

Opening signal: Seconds counted in the
French language.

Time signal (when relaying PTT Paris):
Carillon de Fontenay (clock with

Under the heading ‘‘Foreign Broadcast
Guide.”” we are arranging to publish a series of
panels in this form, giving details regarding
foreign broadcast transimnissions.

B 40
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THE MARCONI ROYALTY
COMPROMISE.

GREEMENT appears to have at last been reached
between the Marconi Company and those manau-
facturers who were licensees under the Marconi

patents. It will be remembered that negotiations for a
modified licence agreement began as soon as the appeal
of the Marconi Company had succeeded against an order
by the Comptroller of the Patent Office under which
the amount of royalty payable by licensees to the Mar-
coni Company was reduced from 12s. 6d. per valve
stage to 3s. for the first valve and 2s. 6d. on succeeding
valves.

The effect of the success of the Marconi appeal
against this order was to reinstate the position of the
Marconi Company; the judgment deciding that the
amount of the royalty could enly be reduced by agree-
ment with the Marconi Company, who were entitled
to grant or refuse licences under their patents practically
on \\hat terms they pleased.

A I3
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At the time that this judgment was given many
months of arrears in royalties on the basis of 12s. 6d.
per stage had accrued to the Marconi Company’s credit,
but so confident were the licensees that the new rate of
5s. and 2s. 0d. would apply that in many instances only
this latter amount was taken into account in deciding
upon the price at which receivers would be sold.

Had the full royalty of 125, 6d. been demanded
retrospectively by the Marconi Company, it is probable
that a number of firms would have been unable to pay,
and consequently it seemed highly desirable that some
new agreement should be formed which would amount
to a compromise to get over the difficulty.

A compromise has now been arrived at by which the
royalty is agreed upon as 5s. per valve stage, irrespec-
tive of the number of stages, whether or not they utilise
patents subject of the licence, with a further 5s. in the
case of sets which include a battery eliminator employ-
ing any patent. Licensees must accept the agreement
for the full period of the licence, which is from August
28th, 1929, to August 28th, 1933.

The licence is granted in respect of past and future
patents of the Marconi Company and the Gramophone
Company (which recently entered into an agreement to
acquire the Marconi Company’s interest in broadcast
receiving apparatus).

Many of the more important patents held by the Mar-
coni Company at the time of the old agreement have
since expired, or will run out well within the new period
to August, 1933, so that the Marconi Company benefils
very largely by extending the period over which it is
assured a substantial revenue from its patents, but the
rate of 12s. 6d. over the period during which the ques-
tion of royalties has been in dispute could legally have
been insisted upon by the Marconi Company, so that
licensees may well consider that to have avoided this
full payment is a fair exchange for being made to con-
tinue to pay royalties over a longer period, perhaps,
than would otherwise have been required of them.
The Marconi Company, by virtue of its associations, is
in a strong position to acquire future patents of im-
portance, and these being in future at the disposal of
the licensees is un(!oubtcdlv another attractive point in
the terms of the agreement.

The new agreement is certainly a compromise but,

taking into consideration the strong position created for
the patent owners as a result of the successful legal
appeal, it is satisfactory to the licensees from ‘most
points of view. Even an unsatisfactory agreement
might have been better than a prolongation of the un-
settled sitnation of the past months.
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The Use of Anode
Current—Anode
Voltage Curves for—

g/A\I-\‘ — Determining In= |
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By W. 1. G

HEN we purchase a receiving valve there will
probably be contained within the carton a slip
reminding us how much we have spent and giv-
ing the conventional anode-grid characteristics. These
will take the form of the upper part of Fig. 1, which has
been traced from the official curves issued for a well-
known small output valve. The grid bias recommended
by the makers for 150 volts H.T. for amplifying con-
ditions is 6 volts negative, which is marked X in the
figure. Since grid current in power valves seldom flows
to the left of zero grid volts—and even if it does the af-
fected grid voltage is insignificant im value when compared
with the total grid swing—it must be assumed that we
are at liberty to allow the signal to swing to zero grid
volts on the right (H) and to—12 grid volts on the left
(K), for a signal voltage
makes cqual excursions on
either side of the bias point.
Thus the permissible grid
swing with an output valve
can be safely taken as twice
the recommended bias, unless
is be expressly stated by the
makers that the valve must be
overbiased to prevent exces-
sive heating of the anode.
When applying the permissi-
ble 12-volt swing KH (Fig.
1) to the point X the anode
current for the positive halt
cycle rises to L, or 10.8 mA.
from 2.6 mA., and drops from the latter figure to zero at
the negative peak of the swing. The two output half-
cycles will be extremely asymmetrical, and serious recti-
fication and distortion will apparently take place. Has
the valve manufacturer made a mistake or has he over-
biased to be able to quote a low average anode current—
such an important feature in portable sets?

manufacturers

The Bias Point and the Anode lLoad.

The answér is that the curves of Fig. 1 are of little use
for bias considerations and must be redrawn in another
form, taking into account the anode load.  As the anode
current increases there will be an increasing voltage drop
across the load, the anode voltage will drop, and wice
versa. The dynamic curve can then be found quite easily
if it be assumed that the load (loud speaker impedance)
is a resistance choke filter-fed in the ordinary way. Every

voll change on lhe grid means a simullaneous change

HE author pleads for the publication by valve
of anode
carves rather than the more conventional grid voltage
—anode curren! characleristics.
with such cu-ves is it possible for the grid potential to
be properly adjusted to give the minimum dislortion
with the grealest possible amplification.
considerable information in this article with regard lo
the effect on grid bias of the ea-ly flow of grid current
with indirectly heafed valves and the alteration from
normal bias that has {o be made when the filamenis of
power valves are directly fed with raw A.C.

PAGE, B.Sc.

both of volls and mulliamps on the plate, so that an ex-
anination ot the working conditions for a constant plate
voltage as in Iig. 1 gives entirely erroncous results be-
cause the anode voltage is changing all the time and- is
only 150 volts for a fleeting moment when the signal
makes the grid potential exactly 6 volts negative. Neither
does the positive peak H cause the anode current to be
10.8 mA. (L), nor does the negative peak K mean a drop
to zero.

How to Calculate Correct Bias.

By taking the points of intersection of each grid
voltage marked and the four constant anode voltage
curves (Fig. 1) a new set of characterislics can be drawn
as in Fig. 2 giving anode current—ancde volts curves
for constant grid voltages
of equal increment. As an
example the Eg—4 curve in-
tersections are D I F G in
Fig. 1 and are shown again in
Fig. 2 with the samc letter-
ing. In a similar way the
other curves are drawn or in

current—anode vollage

It is shown that only

There is also the case of Eg—12 and
Eg—14 are, unfortunately,
estimated.

In our early discussion of
Fig. 1, iIn which static con-
ditions were assumed tor the
plate circuit, no account was
taken of the cffect of A.C. on
the load. We are now concerned with peak voltages
which may have an instantaneous value very much
greater than the steady voltage of the H.T. battery (or
eliminator). If the anode characteristics of Fig 2 are to
give a complete interpretation of working conditions we
must ask the valve manufacturers for curves of plate
voltages up to at least twice the maximum batlery
voltage ; in the case in question 300 volts.

We can fix the mean working pomnt m Fig. 2 as O,
which is the sanie as X in Fig. 1 (6 volts bias, 150 volts
H.T. and 2.6 mA); this point will represent the state of
affairs when no signal is being impressed on the grid.
When the total permissible grid swing (12 volts) as
limited by the 6 volt bias is applied, the working line will
start at Eg=o0, cut O and terminate at Eg— 12, and the
angle of this line will depend on the A.C. resistance R

of the load. By Ohm’s law R (ohms):c-h—ag@—(i el

A 14
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Grid Bias Values.—

and we may hazard the guess, since the
valve’s A.C. resistance under working con-
ditions is some 10,000 ohms, that the best
load will be about 20,000 ohms. The line
A B has been so pivoted at O that 100 volts
anode change is accompanied by 5 mA.
(0.005 amp.) change in anode current,

Other

©

@

~

=2}

00
—— =20,000 ohms.
0.005

angles of A B, that is other values of R,
may be tried but it will be found that the
greatest output for the minimum distortion
will be obtainable with the load value al-
ready referred to.

making R=

F

ANODE CURRENT (MILLIAMPERES)
«

If-A O is not more than %ths of OB, the

second harmonic distortion will not ex-
ceed 5 per cent., which is unobjectionable.

For further details of the 5 per cent. dis-
tortion scale which is shown against A B,

150
ANODE VOLTS

the reader is referred to an article entitled
‘“ Valve Data,”” which appeared in the
issue dated December 4th. Had the bias
point been fixed originally at -8 volts,
the load line of 20,000 ohms from Fg=o0
passing through O to Eg—16 would not only give
serious (hstortlou as checked by the distortion scale,

but a region of zero anode current would be
entered. TIf the bias has been fixed at — 4 volis as is
_, suggested by the type of
12 T T / curve (Fig. 1) issued by the
1 s FSL 1 maker, the valve would be

o,

-
=]

underloaded and the power
output would be more than
halved, although the bias
had only been reduced by 2
volts.  Thus the manufac-
turer has gone to some pains
to arrive at the optimum bias
point for maximum undis-
torted output, but the curves
supplied give no clue to
working conditions and are
liable to mislead all but
those who have taken the
trouble to convert them to
the type in Fig. 2. Besides
giving the bias point for an
output valve for minimum
distortion with best value of
load, these curves show the
A.C. milliwatts developed in
the load by making A B the
hypotenuse of a right-angled
triangle and multiplying to-
gether A C and C B as milli-
amps. and volts and divid-
ing by 8 (in this case about
60 milliwatts).

There appears to be a very
urgent need for the publica-

;I\‘\ \ L :

ANODE CURRENT (MiLLIAMPERES)

~=—GRID SWING—

Fie. t.—Conventional grid
voltage—anode current
curves for a popular small
output valve. Althouzh an
optimum bias of 6 volts for
150 anode volts is given by
the manufacturers for
amplifying conditions, it is
seen that a 12-volt grid
swing KH would be seriously
rectified if operating con-
ditions are viewed irom
these characteristics.

AR5

Fig. 2.—Anode current—anode volts curves for equal increments of grid volts (Eg)
plotted from Fig.
easily followed. The bias of 6 volts can be seen to give practically no rectifica—
tion and the best output load can be calculated from the angle of A B. The
actual undistorted A.C. watts developed are measurable from the area of the

1. From this family of characteristics the working conditions are

triangle A B C.

tion. of anode current—anode volls curves up to
high values of H.T., for it is only with their help that
many phenomena can be studied both in radio- and
audio-frequency circuits. For example, an anode-bend
detector when followed by a suitable L.F. transformer
provides an extremely small capacitative load to H.F.
and the load line can be taken as approximately vertical
(R=0 when change in volts=0). In Fig. 2 M O N re-
presents such a condition
and as the working charac-

p—

teristic swings up and down
a constant anode voltage,
there would seem to be here
an isolated case where the
bias can be fixed from the
curves of Fig. 1. Even so,
the curves of Fig. 2 would
be more helpful in determin-
ing rectification efficiency
and the percentage harmonic
distortion  with  varying
depths of modulation. With

NODE GURRENT

{—*

//
///

ANOCE vous

Fig. 3.—With an indouctive
lIoad the anode current—
anode volts characteristic
swings up and down in tle
form of an ellipse A B since
the current lags behind tiLe
voltage. As an approxima-
tion the axis of the ellipse
can be taken to represcnt
the load line.

output valves we have accepted the load as a pure
resistance, actually it is usually inductive, and, because
the current will lag behind the voltage, the upward swing
of the working characteristic will not coincide with the
downward swing resulting in an ellipse (see Fig. 3).
With screen-grid valves it is essential to use the anode
volts—anode current curves, for without them the limits
of safe anode swing without encroaching upon the nega-

tive resistance ‘‘ kink

"’ cannot be seen. In Fig. 4 curves
of one of the new S.G. valves are shown.

The working

characteristics should apparently be within the dotted
rectangle to ensure linear amplification without rectifica-

tion.

An excursion to the left of the rectangle where the

Eg=0 curve shows the valve to have a comparatively

WWAW-americanradiohistorv.com
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Grid Bias Values.—

low impedance might affect selectivity. The load line
shown represents a coupling with a dynamic resistance of
about 40,000 ohms at resonance—indeed a poor induc-
tance with the losses of a bad plug-in coil. If a load of
about 250,000 ohms (a good Litz coil) were drawn with
its operatifig point at Eg — 1.5, the line would be nearly
horizontal, suggesting an extremely limited grid swing
for 150 anode volts. Further study of such curves might
reveal the cause of the mysterious lack of selectivity with
S.G. valves when used with H.F. transformers of
optimum ratio.

With pentodes the production of dangerous anode
voltages up to seven times that of the H.T. battery, and
the fact that very low impedance loads must be used,
would not have been brought to light without a careful
study of the anode characteristics.* 1In brief it may be
said that the bias point and general operating conditions
for triodes, pentodes and screen-grid valves can only be
found by an examination of the anode curves plotted
for constant grid volts, and the author feels that his plea
for the general publication of such curves is justified.

It has already been stated earlier in this article that
with output valves, if there is any flow of grid current to
the left of zero grid volts, it affects such a proportionately
small amount of the total grid swing that the bias need

B HEREEREEN

L

'SCREEN GRID VOLTS=+60 |
| |
| !
|

8
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ANODE CURRENT (MILLIAMPERES)

'L ANODE VOLTS

Fig. 4.—Anode characteristics of one of the new screen-grid
valves. To avoid rectification the load line should be restricted
to the area within the dotted rectangle.

hardly be increased. With H.F. valves and detectors
accepting but small inputs the position is different. The
increasing popularity of all-mains receivers has led to
the widespread use of indirectly heated A.C. valves in
which grid current may flow at negative grid voltages.
The recason is that. electrons are shot off from a cathode
or filament just as irregularly as steam is emitted from
a sauccpan of boiling water. Some electrons start with
sufficient velocity to overcome a very small negative
voltage on the grid, others have but a small initial
velocity and will not form part of the grid current. When
there is a voltage drop down the filament, as with the

1 8ee T'he 1Wireless World, December 4th, 1929, page 630.
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battery-fed type of valve for 2-, 4- and 6-volt accumula-
tors, the positive end of the filament is at a considerably
more positive voltage with

respect to the grid than the |zao—
negative end of the filament. s l_l_[- sy VALa.t
If the grid is connected §30 ! ff 3
to the negative end of the |[¢ Hix 2’
filament in a 6-volt valve |® I éﬁﬁl
such as the P.625, the grid | =20 K2,
is at a potential which 1s 6 |& 451—
volts negative with respect |3 ol /
to the positive end of the |o N /
filament and only a small |§ P4 U/
portion of the negative end =55 0 w05 ¥
of the filament will produce R Thv

grid current which will start
to flow on the right of zero
grid volts (see Fig. 5). Ina
valve with an indirectly heated cathode there is no
potential difference between the ends of the emitter and
the whole surface of the latter contributes towards grid
current, which will probably start on the left of zero grid
volts (see curves on the left in Fig. 5).

Grid current curves start at about the same point on the
grid base for varying anode voltages, but less current will
flow the higher the H.T. pressure, since the plate will
begin to rob the grid of the electrons which it has claimed
at the lower voltages (I'ig. 5). While it is important in
the interests of maximum signal strength to bias H.F.
valves (neutralised triodes and S.G. valves) as near to
zero grid volts as possible, it is desirable to apply a
minimum of 11 volts negative to H.F. valves with inde-
pendent A.C. cathodes. With an ordinary filamented
triode a fraction of a volt is enough. An A.C. valve
usually has sufficient grid current flowing at zero grid
volts to allow of its use as a leaky grid detector without
any applied positive hias, provided the anode volts are
kept low (40-60 volts).

The prevailing practice of employing in the last stage
of a mains receiver a power valve directly heated with
A.C., suggests a few notes on the problems of bias in the
circumstances. Assuming that the grid return is taken
to the electrical mid-point, we must use a greater bias
than is correct for D.C. because (1) we have actunally
altered the ‘‘ static bias *’ on the grid by removing the
steady potential drop along the filament and we have also
slightly increased the effective anode vollage by the same
means; (2) assuming the grid current to start originally
at zero grid volts, we have now to take care that the grid
does not in effect swing positive, due to the peak value of
the A.C. voltage on the filament. The bias which we have
to add must compensate for whichever of the above two
cifects is the greater. The changes in (1) will be taken
care of by making the bias more negative by an amount
E;/2+E;/2u where E; is filament voltage and p the
amplification factor of the valve. The change of bias
due to the removal of the steady drop along the filament
is compensated for by E;/2, while E;/2u cares for the
effective increase of anode voltage. The potential change

alluded to in (2) will be v2x E;/2, i.e., E;/ ¥/2. When

these two effects are equal we have }+3p=1/ ¢ 2 that
is, u=2.4 approximatelv. Thus if u exceeds 2.4 the

additional bias is E;/ v 2.

rig. 5.—Grid current curves.
for A.C. and ordinary fila~
mented valves.
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An Endeavour to Receive the Television Broadcast, with Details of
the Apparatus Used.

By F. H. HAYNES.

UT for the fact that an experimental television

broadcast is being conducted from the London

regional station there would have been no justifica-
tion for this article. So limited is a technical study of
the apparatus now used in television that, in reviewing
the present situation, a few words must necessarily be
devoted to the Baird organisation, which is responsible
for the transmissions, and the part played by the Post
Office and the B.B.C. As a determined experimenter
not to be deterred from his objective by the failure or
criticism of others, Mr. John L. Baird has earned for
himself the highest praise. His early apparatus was
first described in the issues

cation was a new factor, so that it became possible for
him to use a neon tube as a source of image-forming
light at the receiver. Since that time another contri-
bution of vital importance to television has been the
perfecting of the photo-electric cell, and we can say
that the valve amplifier, the neon lamp, and the photo
cell have made the demonstration of television possible ;
yet the application of these new devices is but an
obvious modification.

Knowing that the real difficulty in television is that of
synchronising the revolving mechanism at transmitter
and receiver, no inventor can claim success who does

not first put forward a

of this journal of May 7th,
1924, and January 21st,
1925, which, while reveal-
ing little that was new and
an advance on the work
of earlier experimenters,
showed that he was inten-
sively applying himself to
the practical side of the
problem. A mechanical
analyser was used consist-
ing of a disc carrying a
spiral of lenses, the car-
rier frequency was intro-
duced by a serrated wheel,
and the light sensitive de-

solution to this problem.
In his earliest apparatus
Baird used A.C. syn-
chronising, such as had
been adopted previously
in several systems, and
was described by Camp-
bell Swinton. In this re-
spect the Baird gear repre-
sented no advance on the
work of others.  Syn-
chronising by A.C. consists
of feeding a common A.C.
current to both transmitter
and receiver which, with

vice was said to be col-
loidal. Valve amplifi-
A I7

The toothed-wheel synchroniser fitted in the Baird television
receiver.

the aid of a synchronous
motors, tuning forks or
relays, effectively holds
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Television Reception.—
the rotating parts in step. This method demands an
arlditional channel between transmitter and receiver in
order that both the picture-forming and synchronising
signals may be separately conveyed. In spite of the
existence of this all-important problem of synchronising
and the fact that no patent specification has yet ap-
peared in which a new solution is disctosed, it is thouglt
in many quarters to-day that television is making vast
strides towards becoming an accomplishment as familiar
as broadcasting. We now know that Baird had no im-
portant contribution to make in solving the synchronis-
ing problem. The situation might have remained un-
changed following the early experiments of Baird had
not financial assistance been sought and a development
company formed to convert the Baird apparatus into
2 marketable article. More recently a larger com-
pany acquired the Baird interests in this country, the
principal object being that
of manufacturing tele-

Wireless
World
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the image, and the extent or ‘‘ fineness ’ of analysis,
the number of signals to be transmitted within a second
far exceeds in value the highest audio frequency that
can be dealt with in broadcast. So longsas the picture

vision rcception gear for
use in conjunction with
our broadcasting service.
In this connection another
almost insurmountable
problem presents itself.

The Frequency
Limitation,

When analysing a pic-
ture into a number of
points of light of varying
intensity, an enormous
number of individual sig-
nals are formed, and we

Constructional details of scan-
ning and synchronising discs,

is kept small and a coarse
degree of analysis used,
radio transmission is pos-
sible, assuming, of course,
that a solution is found
= to the difticulties of syn-
chronising.

We remember the pub-
licity given to the negotia-
tions between the Baird
Company and the broad-
casting authorities concern-
ing the inclusion of tele-
vision transmissions in

Circuit arrangement of an output stage in which the picture
signals are passed to an electromagnet in order that the current
peaks may produce synchronising.

know that the complete image must be transmitted in a
period of time not longer than one-tenth of a second if
a moving picture effect is to be produced. Unless a
very severe limit is imposed, therefore, on the size of

our broadcast programmes.
From the statements issued
it appeared that the B.B.C.
was opposed to being a part-
ner in such an undertaking,
this attitude being based
upon technical considerations. Negotiations were pur-
sued, however, and on the intervention of the Post
Office we now have the experimental television broad-
cast service. Transmissions are made from 11 a.m. to
11.30 a.m. daily, Saturdays and Sundays excepted. It
is understood that this series of television transmissions
is now being extended to include, in addition, two
nights a weck after broadcasting hours.

Enquiries are being made in many auarters as to the
success of these transmissions, which have now been
in progress for some eight weeks. = Listeners ask where
suitable receiving gear can be obtained, and radio
enthusiasts seek technical details of experimental
apparatus with which to participate in the tests. Can
this television broadcast, be successfully received, and,
if so, what is the qualily of the pictures? It was with
A 18

Experimenlal television re-

ceiver, (a) scanning disc, (b)

spiral of 30 holes, (¢) light

fibre synchronising disc, (d)

soft iron segments, (e) magnets

carrying the picture signuls,
(f) the neon lamp.
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Television Reception.—
the object of answering these questions that the
apparatus to be described came into being.

Details of the Baird method of synchronising were
made public last September. The apparatus was shown
to be extremely simple, and to consist of a toothed wheel
mounted on the shaft of the
motor driving the analysing
(‘* scanning ') disc.  Just
clearing the teeth are the
poles of an electromagnet,
the signal currents being ap-
plied to the magnet wind-
ing. A very similar arrange-
ment of phonic wheel has
already been described in
this journal when reviewing
the Mihaly system of tele-
vision.’ Assuming that a
break exists between each
successive picture, then a
similar moment of no signal
must likewise occur after the
formation of each trans-
verse picture-forming strip.
With a number of teeth
equal to the number of
holes in the disc and the
poles of the magnet engag-
ing the teeth during the
period of no signal, it is thought possible that the pic-
ture signals may be used as a means of synchronising.
Thus at a time of no current through the magnet wind-
ings the teeth will travel unimpeded past the poles.
Should, however, the disc be running slightly too fast
the picture-forming current will be energising the magnet
pending the interval of no signal being reached. There
will thus be a retarding action tending to correctly regu-
late the speed of running and the precise position of
the disc at any interval of time. Whether or not the
toothed wheel is controlled
by an interval of no signal e
between each image-forming
picture strip or is, in fact,
pulled into position by the
current representing a bright
line across the picture is im-
material.  What most prob-
ably is the intention is that
the bright parts of the pic-
ture representing successive
peaks of current with each
traverse have an accelerating
or retarding action upon the
rotation.

Unless a generous bank of
power valves be used for energising the electromagnet

. its influence will be inadequate to control the rotation.
Whether the power thus available is sufficient to control
the disc will depend upon the weight and speed of the
revolving parts and the amount of correction required.
When one considers that the initial driving power is

"Television by tne Mihdly System, July 3rd, 1929,
A Ig

resulls obtained.

have been substanliafed.

performance.

Wireless 671
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View showing the method of mounting the synchronising disc

and its associated electromagnets.
field rheostat can be seen on the right.

S it possible to receive in the average heme the tele-
vision broadcasls now taking place from 2LO?
{est apparatus made up with a view {o answering this
question is here described fogether with details of the
Unlike most
uncertainly exists as to whether the claims of success

The recent announcement that 1,000 receiving sets will
shortly be available, and thal the television transmissions
are being extended has crealed a demand for precise
technical information concerning the apparatus and its

/

supplied by a motor running at a spced of over 700
r.p.m., and that the restraining influence of the syn-
chronising current is only applied for a briet interval
of time, it will be readily realised that considerable
energy will be needed to check even a small variation.
Lightness of moving parts and a minimum of friction
for the motor to overcome
are the aims In setting up
the apparatus, while pro-
vision must be made to
regulate very critically the
speed of the motor. A
slow-speed motor with ball-
race bearing having an ar-
mature and commutator of
the smallest permissible dia-

meter was selected after
making several tests. As to
the scanning disc itself,

which measured 115%in. in
diameter, sheet aluminium
was adopted, a little more
than <;in. in  thickness,
after tests had been made
with another and much
lighter material.

Instead of the iron-
toothed wheel, as recom-
mended by DBaird, one
of fibre was constructed
slightly larger in diameter than was indicated, so as to
provide a more critical control and yet possessing quite
moderate weight. To avoid the windage of projecting
teeth, which it was quickly realised was appreciable at
the normal running speed, small iron bars were pressed
into a fibre disc, and their ends turned down flush with
the faces. Precise details of the disc can be gleaned from
the illustrations. Every care was taken to ensure correct
spacing between the bars and that they passed through
the disc at exact right angles to the faces. Maximum
magnetic flux for the watts
available was thus produced
by the short magnetic circuit
when these bars passed be-
tween the poles of an electro-
magnet. Two magnets were
actually used in order to get
the strongest magnetising
effect without saturating the
iron. As there was no end
play on the motor shaft, ex-
ceedingly small clearances
were possible between the
poles and the disc, and this
1s, of course, an important
condition, seeing that the
watts used to produce a given magnetic flux increase
approximately as the square of the width af the gap
increases. So small were the clearances, in fact, that
when the signal currents were applied a slight pulling
in of the poles occurred, and, in order to prevent rub-
bing, it was necessary to inscrt wooden wedges between
the end cheeks of the bobbins.

The critical speed-adjusting

The

scienfific achievements
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Television Reception.

A brass bush coupled the synchronising and scanning
discs. In the absence of published information it be-
came necessary to conduct some preliminary tests in
order to discover the direction of the spiral of holes in
the scanning disc, the pitch of the spiral, together with
the size and position of the image. Quickly it was
realised that reasonable precision was necessary in the
positioning of the holes, and that a small error in the
setting out of any one hole produced a dark strip when
the disc was rotated before a source of light. It was
noted also that for uniformity of illumination when re-
ceiving a picture that the holes should not be precisely
round, and that their exact shape, which more probably
approaches a rectangle, can, no doubt, be readily cal-

cu'ated, bearing in mind also the hole-shape used in

the scanning disc at the transmitter.
Speed Regulation.

Critical speed control was arranged by variable resist-
ances in the field and armature circuits of the motor, so
that an almost correct running speed was maintained
with a minimum of current. Part of the resistance con-
trolling the field was brought out to a short-circuiting
switch in accordance with popular American practice, so
that the speed could be critically checked while watching
the formation of the image. Such a method of speed

The compiete apparatus as assembied on the end of the motor.

DECEMBER 18th, 1929.

control, while being crude and entirely unsatisfactory
in a commercial product, is as helpful as anything in
the hands of the experimenter. Attention was particu-

A card is used to ¢ frame'' the image while a magaifying lens was
improvised so that the details could be more carefully examined.

larly turned to an endeavour to successfully opcrate the
synchronising device. With a power output valve such
as the P.625, which can be run from a normal source
of H.T. supply, it canunot be seen how sufficient control
of the disc can be obtained. By fully loading its grid
with an alternating current, and experimentally adjust-
ing the impedance of the magnet so as to obtain a maxi-
mum power output at the given frequency, the control
provided by a valve of this class proved entirely inade-
qunate. In making this observation it must be borne in
mind that the magnets are only acting at brief intervals,

Tests with Generous Qutput Stage.

The next step was to arrange a generous output power
stage, and the arrangement finally set up consisted of
no fewer than three of the new LS6A valves with fully
loaded grids, as revealed by microammeter and milli-
ammeter, and working with the maximum rated anode
voltage of 400. Even so generous an output stage as this
proved insufficient to produce stable and automatic syn-
chronising. When the grids of the output valves, how-
ever, were fed with alternating current, the effect was
different, and, in spite of the comparatively high speed
of rotation, synchronising with the A.C. voltage was at
once possible, as was to be expected from previous ex-
perience with a phonic wheel. Owing probably to the
irregular wave-shape of the picture-forming signal this
type of synchronising, as suggested by Baird, cannot be
regarded as satisfactory. Maybe by mere coincidence
the regional scheme will provide an acceptable solution
to the problem, in that while one transmitter will convey
the picture signals, the other can provide an alternating
current controlled by the analysing disc at the trars-
mitter. Such a proposal differs vastly from the existing
claimis as to the possibilities of a television broadcast

A 20
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Television Reception.—
service, and would entail the use of a twin receiving
equipment.

As to the results obtained it may be stated that
pictures were received within the first ten minutes of
using the apparatus, but the synchronising was not
autoniatic and success depended upon the very careful
manipulation of the field regulating switch, combined
with frequent frictioning of the disc. For the most
part the successive pictures appeared as parallelograms
rising and falling before the aperture. With the rising
or falling string of pictures one soon learns how to
speed up or retard the disc, yet an apparatus demanding
such a procedure possesses no commercial merit. The
neon tube functioned well, and after critically adjusting
the threshold and signal voltages the contrast of the
image was brought down from the harshness which it
possessed at the commencement of the tests. Detail
was poor, due, perhaps, in some mecasurc to small
Inaccuracies in the location of the holes and to the
continuously changing position of the picture. Two
types of tube were tested, with equal success, one a
product of the General Electric Company and the other
a Raytheon Kino-lamp (Rothermel).

It is probable that the scanning disc used was incor-
rectly divided in that the pitch of the spiral was excessive
as compared with the mean circumference. In the
absence of information it is suggested that some 50 per
cent. of the signal is taken up by the synchronising
mechanism so that the height of the picture is only about
one-half the distance between successive holes. This
reduction in the height of the image demands a smaller
pitch for the spiral in order to maintain the correct height
to width ratio. Actually the holes in the disc were very
much smaller than they appear in the illustrations, the
apparent large size being due to countersinking.  Assum-
ing that nearly half the signal energy is thus applied to
the windings of the imaguets, and this would seem to be
the case from these tests, the successful working of the
apparatus can be anticipated. A bright margin observed
between successive pictures indicates the inclusion in the
transmission of a definite synchronising signal.

In addition to the apparatus referred to here other
forms of gear werc tested. An attempt was made to
rotate a light paxolin cdisc with a powerful audio-
frequency cscillator adjusted closely to the picture fre-

Elements of Radio Communication, by
J. H. DMorecroft. A text-book for
students giving the general principles of
wireless telegraphy and telephony in a
concise form and without the use of ad-
vanced mathematics, comprising the
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quency and to which the picture signals were coupled,
It was the hope that the peaks in the signals would
drag the osallator precisely into step.  Insufficient
power, however, was produced to maintain the high
speed of rotation, while practical difficulties in combining
an incoming signal with the local oscillator made the
arrangement unworkable.

Transmission but no Reception.

Against the observations recorded here may be quoted
the fact that successful public demonstrations have
been claimed. Other than at the Olympia demonstra-
tion and that which is frequently given at the Baird
studios, where in both instances the transmitting and
receiving equipments are sct up in adjoining rooms,
no details can be gleaned of successful television recep-
tion possessing commercial possibilities and operating
under conditions similar to those existing in the home of
the broadcast listener. While much is being written on
the obscure electrical and light problems involved in
television the writer is unaware of any single instance
of an experimenter coming forward claiming successful
results and inviting investigation. We will be better
able to judge the fulfilment of the claims made when
Baird receiving equipments become available, and one
cannot but draw attention to the extraordinary position
which exists under which the transmissions have come
into being without even the standards of transmission
being disclosed to the public or a single specimen instru-
ment being procurable. Television receiving sets are
to be available shortly, and, according to a statement
by the Baird Company, one thousand instruments will
be completed during the month of January, and whilst
one must assume that machines already exist it has
not been the good fortune of the writer to be favoured
with an early specimen in order that its success{ul work-
ing might be endorsed. ‘‘ Television is here "’ has so
long been the cry that failure in its fnlfilment is suffi-
cient contradiction of its truth. It has long been hoped
that in television the amateur will find a new field of
expetiment, and with the introduction of receiving
equipments in the course of the next few weeks an
opportunity will be afforded to judge its potentialities.
In the meatime a statement from the B.B.C. as to the
nature of the reception, which, one must assume, they
are investigating, would be welcomed.

a list of 12,120 names, addresses and tele-

l versations hetween Continental towns and
phone numbers of manufacturers, hotels,

............ traders, etc., in 1,485 towns of 27
different European countries. These are
classified under their trades, but a

simple laws of the electric circuit; special
laws for radio circuits; general idea of
radio communication ; the valve and its
uses ; telearaphy ; telephony; and typiecal
receiving sets. Pp. 269+x, with 170
illustrations and diagrams. Pullished by
J. Wiley and Sons, Inc., New York, and
Chapman and Hall, Ltd., London. Price
15s. net.
0000

7 ¢ Fundamentals of Radio, by Prof.
R. R. Ramsey, Ph.D. of Indiana Uni-
versity, U.S.A.
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the peneral theory of electricity and the
principles and practice of radio tele-
graphy and telephony. Pp. 372+ xi, with
numerous illustrations and diagrams.

Published by the Ramsey Publishing
Co., Bloomington, Indiana, U.S.A., price
$3.50.

o000

A.7.1. (Annuaire Téléphonique Inter-
wational). —The first edition of the Inter-
national Telephone Directory in English,
French and German.  Containing the
charges for long-distance telephone con-

WWW_americanradiohistorv com

further alphabetical index of their names
is provided in which they are grouped
according to their respective countries.
The directory is published in Copenhagen,
and the editors, while admitting that this
first edition naturaily falls far short of
the objects they have in view, hope that
its utility will be so universally recognised
by firms doing foreign business that sub-
sequent editions will become more and
more complete, The sole agenis for Grent
Britain are Messrs. Rassey Dros., 28,
Basinghall Street, London, F.C.2.
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KIT CONSTRUCTORS

NOTES

TN YHAT the basic essential teatures of the original
Osram Music Magnet have been found suitable to
be included in their entirety in this season’s model

must surely be a matter for justifiable self-congratulation
on the part of those responsible for it. In a rapidly
developing art such as ours, no better proof of excellence
exists than that a design—particularly one of an ambitious
and unconventional kind-—should not only survive, but
actually flourish, after the acid test of a year’s trial.

It must be a pleasant task—it is certainly still a com-
paratively unusual one—for a wireless set designer to be
relieved of the necessity for producing something entirely
new, and to be able to concentrate all his energies on
improving his original conception in delail. However
carefully the job may have been done in the first place,
experience nearly always shows minor cruditics or im-
perfections to be smoothed away, and desirable additions
to be made.

The set under review provides an example of what can
be done when working on these lines, Although it is
externally similar to its prototype, critical examination
shows that hardly a single detail remains unchanged.

The New Osram Music Magnet.

Alterations are found in the arrangement of the filament
wiring ; originally, there was considerable risk of burn-
ing out valves by an accidental short-circuit, but, by
connecting H.T. negative to L.T. negative and fitting an
on-off switch (insulated from the metal panel) in the
positive L.T. lead, the receiver is rendered as safe, and
cven fool-proof, as is possible. As an extra precaution, a
safety fuse is inserted in the H.T. negative lead.

An improved mounting for the H.F. valve is provided ;
although it is still carried in a spring holder, a fairly rigid
metal spring is used for making connection with the
anode terminal.

The coil assemblies have been simplified, and now
consist of two concentric formers, the inner carrying the
medium-wave inductance and the outer the long-wave
coil ; there 1s also a third section which, as the coils are
interchangeable in grid or ancde circuits, functions as
either ““ aperiodic *” aerial or reaction winding. The
coils have a very limited external field, as each of the
tuned mductances comprise two windings in opposite
direction. Ior working on the long waves, one section
only is used, while for the medium band, both are placed
in parallel by the action of built-in roller switches. One
is apt to criticise the position of these switches on the
score ofinaccessibility—the lid of the box must be opened

to change wavebands—

{

but any other plan would
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1 Complete ganging of the
two tuned circuits is, of
course, still a leading
feature of the design, and
an Important innovation
this year is the provision
of direct wavelength cali-
bration; indications are
marked on the dial every
50 and zoo metres for the
medium and long wave-
bands respectively. This
Is a most attractive and
valuable feature.

It will be unnecessary to
enumerate all the details in
which the present set
differs from the original,
but mention should be
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made of the improved con-
denser friction drive, which

Circuit diagram, showing details of waveband switching.

operates well and is quite
easy to set up, and of the
A 22
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Kit Constructors’ Notes.—

fact that a good-looking polished oak cabinet, supplied
in sections ready for casy assembly, is now included in
the set of parts. The efficient L.¥. transformer is of a
new type, with high-permeability core.

The diagram given shows that the circuit is a fairly
conventional arrangement of H.F. amplifier, detector,
and one L.F. stage. Aerial coupling is through a double-
wound transformer with three optional connections for
varying selectivity. By joining the aerial to A;, the com-
plete primary winding is in circuit and signal strength
15 (almost invariably) at a maximum ; greater selectivity
but generally less sensitivity is afforded by changing to
A, ; in this position the number of aerial coupling turns
is reduced. The third terminal, A,, is joined internally
to the tapping point on the coupling coil through a very
small condenser, and provides high selectivity with con-
siderably weaker signals.

H.F. coupling is through a tuned anode arrangement,
and the detector operates on the grid principle. For re-
action control, a commend-
ably large value of variable g
condenser s used, and it
should be noted that the
primary winding of the L.F.
transformer is relied upon to
deflect  sufficient  enecrgy
through the feed-back cir-
cuit, the usual choke being
omitted.

Assembly and wiring of
the ““ kit ' submitted for
test took precisely 2 hours
55 minutes; this allowed
sufficient time to make con-
nections neatly and
properly. Prospective con-
structors may be interested
to know that it i1s wise im-
plicitly to follow the se-
quence of operations as laid
down in the instructional
pamphlet, and that apparent
short cuts may involve the
risk of having to remove
parts already assembled. In general, accessibility of the
components is excellent, and all the holding down holes
register accurately with their counterparts on the sheet
aluminium chassis. Care should be taken to see that the
lead between terminal No. 4 of the anode coil assembly
and the reaction condenser is led well clear of the roller
switch in such a way that it cdoes not interfere with its
operation. A small spanner is useful for tightening up
the various nuts, particularly those on the terminals ; the
condenser spanner supplied might with advantage be
made double ended so as to serve for this purpose.

Satisfactory Ganging.

One’s initial impression that the design of the set is
particularly well balanced is confirmed on testing it. The
H.F. resistance of the coils seems to be just high enough
to ensure entirely satisfactory operation of the single-
knob tuning control and low enough to afford reasonable

A 23
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sensitivity ; with regard to this latter quality, the set
behaves every bit as well as many popular receivers with
independent tuning condensers.

To obtain high selectivity it is necessary to make full
use of the variable coupling provided by the three aerial
terminals, and it would be more convenient if these were
replaced by sockets. Over most of the tuning scale, there
is naturally a considerable drop in volume as coupling is
loosened, but this is not so marked when receiving the
lower wavelengths on either band. Operated on an in-
different aerial in central London, Brookmans Park was
just audible on the setting corresponding to the proposed
twin station (261 metres) with the aerial connected to A,
(least selective adjustment). This slight interference was
entirely removed by applying reaction. There was very
little spreading of local signals with the weaker coupling
provided by connection to A, or A,.

On the medium band, reaction control was found to
be smooth, progressive, and almost free from overlap;
on the longer waves it was not quite so good, but stil]

Interior view, showing dual astatic coils and positions of the more important components.

satisfactory. Thanks largely to the new L.F. transformer,
quality of reproduction is distinctly superior to that of
the original model, and, with a super-power L.F. valve
in place of the Osram P.215 normally supplied, a still
greater undistorted output is obtainable—-but, of course,
at the expense of an increased H.T. consumption.

Two years ago it would have been considered almost
impossible to produce an inexpensive 3-valve set with
H.F. amplification, ganged tuning, and wavelength cali-
bration, even under factory conditions, where tests can
be applied at various stages of manufacture. Tt is some-
thing of an achievement to have devised means whereby
these advantages can be offered to the home constructor
in such a way that he is virtually assured of success,
provided he applies reasonable care and common sense
in assembly and wiring.  The complete kit, including
valves and cabinet, costs £g, and may fairly be considered
as good value for money.
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U.S. FOOTHOLD IN CANADIAN
ETHER.

While Britain contimues to dally with
the project for an Empire broadcasting
service, the United States has secured «
new mouthpiece for national and com-
iercial propaganda 1o Canada by the 1n-
clusion of station CKGW, Toronto, in the
National Broadeasting Company’s net-
work, CKGW broadeast its first N.B.C.
progriatime on the American Thanksgiving
Day (November 28th), and will in fature
relay to Canadian listeners regular pro-
grammes from New York, Washington,
and other cities of the United States.

0000

WORLD TALKS FROM THE VATICAN.

Work has now begun on the erection of
the Papal wireless station in the Vatican
City. 'The apparatus is being built by the
Marconi Company.

00CcOo
RAIN-MADE * STATIC.”

During the rainy spell many listeners
have imagined that atmospherics have
been on the increase. In most cases it
has been found that the supposed static
has heen due Lo faulls in aerial insulation
disclosed by the damp.

0000

FRANCO-TURKISH WIRELESS
SERVICE.

A pubac radip service to Turkey has
been opened by the French Post Office.
Private and commercial telegrams marked
“Vole T.S.F.” are sent by this route at
the ordinary rates.

o] fe e}
POLICE WIRELESS IN FRANCE.

A nelwork of fifty-one police wireless
stations distributed throughout France is
provided for in the Budget of the Ministry
of the Interior for 1930. The central
transmitter will be the Eiffel Tower, says

Wireless
World

- TOPICS.

be made at an how’s interval during a
certain part of the day. Pholographs and
finger-prints will be included in the trans
wissions, The receiving stations will be
specially equipped for short-wave recep-
tion, and their duties will include watch-
ing foreign transmissions and searching
for illicit stations,

OUR CHRISTMAS-DAY ISSUE.

Special arrangements have
been made whereby the issue of
The Wireless World dated Decem-—
ber 25th, will be on sale on
Saturday, December 21st.

PHYSICAL AND OPTICAL SOCIETIES
EXHIBITION.

Sir  Ambrose Fleming, M.A., D.Sc..
F.R.S., lecturing oun ““ Television,
‘Present and Futuve,” will provide one
of the attractions of the twentieth
annual exhibition of the Physical and
Optical Societics.

The exhibition is to be held ou Tues-
day, Wednesday, and Thursday, January
7th, 8th and 9th, 1820, at the Imperial
College of Science, Imperial Institute
Rouad, South Keusington, and will be
open in the afterncon from 3 to 6, and 1in
the evening from 7 to 10 p.m.

FOR THE WORLD'S FASTEST LIFEBOAT.—The totally enclosed wireless telephony
transmitter and recciver installed by the Marconi Company in the new Dover lifehoat, the

fastest in existence.

Known as the type XMB.1., the set uses a transmitting power of

100 watts on a wavelength of 200 metres, anil is designed for work under the roughest

conditions.

The lifchoat is specially equipped for aircrafl rescue work,

wWwWWwW.americanradiohistorv com
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Over eighty firms have accepted the
invitation to exhibit in the trade sec-
tion at this exhibition, and in addition
a group of research and experimental
exhibits is being arranged, which will be
shown by Fellows of the societies and
others, and a number of research labora-
tories and other institutions, Some in-
teresting historical exhibits will also be
included.

Sir Ambrose Fleming’s lectore will be
given at 8 p.m. on January 9th.

0000

TREE RENT.

Listeners who have used trees in Knfield
Town Park Estate, Middlesex, to support
their aerials, are to pay a shilling a year
to the Town Council as < rent.”

0000
NEW YEAR ‘ SMALL ADS.”

Special holiday printing arrangements
make 1t necessary to close for press earlier
than usual with our issue of January Ist.
Miscellaneous advertisements for inclusion
i that issue should be in our hands not
later than first post on Tuesday, Decen-
ber 24th.

0000
MA7DA VALVES.

In our issue of December 4th we drew
attention to the special arrangement of
the Edison Swan Electric Co., Lid.,
whereby customiers who were unable Lo
obtain valves of the new DMazda series
from their local dealers could he supplied
direct on application to the company.
Owing to the large response, the Edison
Swan Electrvic Co., Ltd., regret that this

offer must now be withdrawn. IJvery
effort is being made to overtake the
demand.

o000
“WIRELESS FOR THE BLIND* FUND.
With the object of providing every blind

person in the TUnited Kingdom and

Northern Ireland with a wireless set a

Fund has been estahlished, with H.R.H.

The Prince of Wales as President. \Whole-

hearted support is being given by the

B.B.C., and one of the first moves in the

broadcast campaign will be a microphone

appeal, to be made by the Rt. Hon. Win-
ston Churchill, M.P., at 9.20 p.m. on

Christmas Day from all B.B.C. stations.
Tt is estimated that 15,000 blind people

throughout the country need sets.

All donations to this Fund should be
sent to the Rt. Hon. Reginald McKenna,
Hon. Treasurer, British ¢ Wireless for the
Blind »* Fund, 226, Great Portland Street,
London, W.1,

[e e o)

MAN'’S INGRATITUDE TO MAN.

That broadcasting for love is a thank-
less task is the discovery of the Radio
Club  of Burma, which has received
numerous complaints from Rangoon that
its programmes do not come up to the ex-
pected standard. DMore in sorrow than in
anger, the president of the club is asking
the Government to erect a powerful
station Which can be heard all over the
province. The Radio Club’s transmitter
has a power of only 750 watts, and funds
arve scarce owing to the faet that the club,
unlike tlre broadcasting companies, draws
no revenue from the wireless tmport
duties.
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The Ear Corrects certain Loud Speaker Defects and Acts as an Amplifier,

Rectifier and Frequency Analyser.
By R. T. BEATTY, MA, B.E., D.Sc.

(Continued from page 652 of previous issue.)

HYSIOLOGISTS find that both motor nerves (those

which transmit orders from the brain) and sensory

iierves (those which transmit messages to the brain)
behave exactly alike. Messages pass along both kinds
of nerve at an average speed of 100 metres per second,
or 220 miles per hour—a rate which is too slow to be
of an electrical nature and which is ascribed to chemical
action ; this action is, however, accompanied by an
clectrical effect, which can be amplified and recorded
by a string galvanometer. These records reveal a most
curious result; the amplitude of the disturbance is
always the same (Fig. 9). The ouly difference between

ANNANA

STRONG STIMULUS

(. S 4N

WEAK STIMULUS

Fig. 9.—A strong or weak Stimulus is conveyed by a nerve as a
variation in the frequency of the impulses. The amplitude of the
disturbance is always the same.
the effects of a strong or a weak stimulus applied o
the nerve is that in the former case more pulses are
produced in the nerve per second than in the latter.
Further, it is found that the passage of a pulse leaves
the nerve in a refractory condition for about 0.003
second, during which time no further pulse can pass,
so that the nerve can transmit no more than 300 pulses
per second.  If the nerve passes through a ganglion (a
swelling on the nerve which acts as an amplifier of the

pulse) the number is still further reduced.

Here, then, a fatal objection arises to the telephone
theory: how can a nerve convey the sensation of a
note of 20,000 cycles per second when it can transmit
but a few hundred pulses per sccond?

How Our Ears Deceive Us.

\When the tuned strings in our ears respond lo {he
throb and pulse of sounds which reach them they may
play strange tricks at times: they may actually gencrate
tones, phantom tones, which do not exist save in the
ear itself: out of two sounds they may create a third;
out of a single sound they may create a multitude.

When a tuning fork gives out its single pure tone
we should expect the strings of the basilar membrane
to vibrate most strongly near the resonance point, with

A 25

neighbouring strings atfected in rather smaller measure.

The Ear Makes Its Own Overtones.

If in addition we sound a feebler note of different
pitch it may be drowned by the louder tone unless its
strength is sufficient to cause a subsidiary peak on the
main resonance curve (Fig. 13). This drowning, or mask-
ing, etfect might be expected to be greater when the two
notes are close together than when they are far apart.
Fig. 14 shows results on masking obtained by Fletcher
in 1923. He measured the strength of a just audible
tone when sounding alone; then he ascertained how
many times that strength required to be multiplied for
audibility in presence of a second stronger tone. In
curve A, Fig. 14, a tone of 8oo cycles/sec. was sounded
continuously. The ordinates give the multiplying factor
required to make any weaker tone audible: the factor
is seen to be symmetrical on either side of 800
cycles/sec. with a kink at the maximum due to com-
plications arising from beats when the tones are nearly
equal in pitch, and we may conclude that the ear
strings vibrate symmetrically on either side of the reson-

oTouITH

HAIRS

e

1'ig. 10,—While a fish has no powers of hearing, itis equipped with
a device that detects violent vibration. It takes the form of a tiny
stone which is carried in a seasitive cavity.
ance point as imagined in Fig. 12. But the story
changes when the continuous tone is made 4 times as
strong (as in curve B), or 8 times as in C. The curve
becomes unsymmetrical, the masking is greater on the
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How We Hear.

high frequency side, and new kinks show the presence
of overtones, which are harmonics of the 8co-cycle note,
as is cvident since their relative frequencies are as
2, 3, 4, ctc.

The Ear is an Unsymmetrical Receiver.

How come these overtones? It is idle to say that
they arise in our consciousness or that they are figments
of the brain incapable of analysis: science has taught
us little if we cannot better such explanations.

A hint is given by the behaviour of vibrating bodies
when the amplitude is so large that the strain exceeds
the elastic limit or when the load is unsymmetrical, as
when a diaphragm is loaded with a wax pellet on one
side. Theory shows and experiment agrees that in such
cases overtones will appear and will become relatively
stronger as the amplitude is increased. Now many
unsymmetrical structures occur in the ear: for example,
in the arrangement of the muscles which bear on the
ear drum, in the ear bones, and in the structures con-
nected to the strings themselves. Hence we have good
reason to expect the overtones which Fig. 14 shows to
be present.  The ear has the faults of the early micro-
phones used in broadcasting or of a badlv designed loud
Speaker.

Difterence Tones.

Jut theory goes farther and predicts that when fwo

Wireless -
Waorla
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pure tones excite an unsymmetrical receiver a third tone
will be generated with a frequency equal to the differ-
ence between the first two. When the middle C of a
piano and the G above, whose frequencies are as 2 : 3,

Rt

PURE TONE HERE

|

-

L

24.000 FIBRES A“ \T“!i "::’ "”] "Il”l

o BASILAR MEMBRANE ————

Fig. 12.—Hypothetical amplitude of vibration of the ear strings
when a pure tone is sounded.

’

are sounded together, using the loud pedal, the C an
octave below, whose relative frequency is 1, will be
heard. We cannot say, however, that

I

i

this tone is generated only in the ear,
for on opening up the piano it will be
found that a Jower C string is vibrating
strongly : the difference tone has been
produced by the unsymmetrical frame
of the piayo. But when the experi-
ment is repeated with tuning forks
placed on separate tables with no con-
nection save air, the same difference
tone is heard and can be made to give
beals with a third fork of ncarly the
pitch of the difference tone. This tone
cannot be picked up by a resonator
and so has no existence outside the ear.

i

i
i

Fundamental Tone Suppressed—No
Change in Pitch.

When a vowel is sung, and a record
taken on an oscillograph and analysed,
the constituents of the complex sound
are as shown in Fig. 16: the vowel
can be faithfully reproduced by using
a series of valve oscillators and loud
speakers, one for each partial tone.
Now: comes a truly remarkable result :
if the fundamental tone be suppressed
the vowel will sound exactly the same :
if in addition the first overtone be
silenced the pitch on which the vowel

Fig. 11.—The evolution of the cochlea from fish to mammal.

A, fish, no cochlea ;
B, frog, a slight swelling on the right indicates the beginning of the cochlea.
slightly curved cochlea: D, mammal, spiral cochlea with several turns.

is sung will seem unaltered though a

very slight change of quality will

appear, as if the same note had been

taken up bv a different voice. With
A 26

C, bird,
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How We Hear.—

so many overtones present the ear has manufactured
the difference tone corresponding to the fundamental
with an intensity so great that the presence or absence
of that tone in the air makes practically no change, the
same being true to a smaller extent of the first overtone.

Does the Loud Speaker Cut—off Matter?

Those who use loud speakers which fail to reproduce
below 250 cycles/sec. must have been astonished to
hear bass voices, cellos, and bass viols coming through
almost unimpaired. The
reason is now evident: the
low notes, though lost in
reception, have been re-
created in the gar. We
must not conclude that
the fundamental tone of
any sound will reappear,
for if the overtones are \
not harmonic, the differ- \
ence tone will not
coincide with the funda- A
mental : thus drums, cym- FREERE RS
bals, and xylophones

AMPLITUDE

Fig. 13.—~A second tone at

Wireless
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sound unnatural when the
lower tones are cut off.

The Ear is a Rectifier.

B is audible if it causes an

extra peak on the main re-

sonance curve due to a tone
at A.

679

rectifier a heterodyne note (difference tone) is pro-
duced : without the rectifie:® the compound note could
only be resolved into its two H.F. constituents and
no difference tone would appear. As the carrier waves
are made stronger the heterodyne note becomes -rela-
tively stronger.

The ear gives precisely these results, and the analogy
is made closer by the experimental fact that when two
notes above the audible range are produced by two
bird calls an audible difference tone can be heard, as
was shown many vears ago by Lord Rayleigh.

Do Beats Merge into a Difference Tone?

Beats are the periodic waxing and waning of sound
heard when two pure tones of nearly the same pitch
are produced. If the pitch .of the higher tone be
gradually raised the beats become more rapid and
finally pass into a new tone—the difference tone.
Whether the beats and the new tone are identical has
been a controversial questiop for hHfty years, but on
the resonator theory of the ear’s action we should say
that they are entirely different. Our explanation would
be that when, as in Fig. 18, the two tones are close
together, the two resonating strings suffer fluctuations
of amplitude twenty times per second and that the
corresponding nerves carry to the brain information
that each string is vibrat-
ing with a varying ampli-
tude: at the same time a

The author well remembers how difficult it was fifteen
years ago to get the theory of difference tones across
the lecture table to second-year students. To-day it is
only necessary to give the analogy of the anode bend
rectifier and the explanation becotnes clear and unfor-
gettable.

N® OF TRANSMISSION UNITS
ABOVE THRESHOLD INTENSITY

800 1600
CYCLES PER SECOND

2400 3200 4 000

Flg. 14.—Masking of one tone by another : the ear introduces
overtones when a note is loud.

For the anode bend rectifier is an unsymmetrical
structure. Though the grid voltage may swing up and
down by equal amounts the anode current will show
unequal changes. When two carrier waves act on the

A 27

vibration of twenty cycles
per second is produced,
but is inaudible because
no ear siring is tuned to
such a low frequency. On
raising the pitch of the
upper note to 2,100 c.p.s.
beats are still heard, but
the difference tone of
100 C.p.s. is now picked up.

e

e

Fig. 18.—~Overtones generated

in the car as the bass C is

sounded more and more

loudly. The sizes of the notes

indicate roughly their inten-
sity.

by a string and becomes

audible as a tone: if this string were absent we should
hear the beats but not the tone; if the two upper strings
were absent we should hear the difference tone but not
the beats. Finally if the upper note is raised to
2,500 c.p.s.. the beats are so rapid that the nerves
cannot convey news of the fluctuations: the beats dis-
appear and the difference tone of 500 c.p.s. is heard
alone.

The Sense of Direction.

Familiar sounds like voices, footsteps, or the bark-
ing of dogs, can be located without effort: it is easy
to say whether they come from front or rear, from
right or left. In trying to account for this sense we
naturally enquire what happens in the simpler case
when the sounds are pure tones such as those produced
by a tuning fork.

Suppose a tuning-fork sounding in the middle of a
large meadow on a dark night. It is found that if
onc ear is stopped up an observer has no idea of the
position of the fork : if he uses both ears he can-easily
tell when the fork is on his right or on his left, but
he is unable to distinguish a fork in front from one
In rear.

www o americanradiohistorv.com


www.americanradiohistory.com

080
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Thus we have a clue to the cause of our sense of
direction. Sound waves from the fork are diffracted
by the head and reach one ear in advance of the other,
and so differences of phase and intensity are set up. If
the direction of the waves makes an angle A with the
fore and alft line of the head we can calculate the phase
difference P between the waves arriving at the two ears ;
in Fig. 19 this relation is shown for tones of different
frequencies ; thus whernr we face north and a tone of
frequency 310 c.p.s. comes from the north-east the
phase will lead by 65° at the right ear.

An Experiment with Headphones.

Now we can try the following experiment: Two
telephone magnets are set up, as in Fig. 20, with wires
leading from their coils to two ear-phones, and a toothed
iron wheel rotates rapidly as shown. A phase difference
will be set up between the alternating currents which
circulate in the two coils and consequently in the ear-
phones ; if the phase difference is zero the sound seems

{
L N

T
1000

‘AMPLITUDE
=]
o
|
|

T
1500
CYCLES PER SECOND

T
500

Fig. 16.—Showing the vowel ““ah* sung on d.

to come from a point in front, but if the current leads
in the right ear-phone the apparent source is displaced
to the right through an angle which agrees with that
given in Fig. 19. This is a striking confirmation of
the theory and so we conclude that the string affected
in the right car leads its opposite number in the left
ear in phase, that this lead is preserved in the pulses
set up in the pair of cor-
responding nerve fibres,
and that the brain trans-
lates this lecad into a
judgment that the sound
is coming from a point to

the right of the line of
sight.
So much for relative
. phase, but what about

the relative intensity at the
ears?  Experiment shows
that relative .intensity is
comparatively ineffective
in helping to form a
judgment as to direction.

Fig.17.—Anyunsymmetrical
recelver will produce partial
rectification of a wave: the

unsymmetrical structure of This result leads us into
the ear musetf,g'?cl:'se a stinilar diﬁicultnes, for a strong
stimulus causes more

pulses to travel per second along a nerve, and if the
pulse frequencies are unequal in two corresponding
nerves no permanent phase difference can be set up.
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World

DECEMBER 18th, 1929.

How, then, do we keep a sense of direction? No doubt
the physiologists will eventually supply the answer, but
in the meantime we may hazard the guess that the nerve
pulses are not continuous but form intermittent trains,

NO DIFFERENCE TONE 20 BEATS
PER SEC
DIFFERENCE TONE 100 BEATS
100 c.p.s PER SEC
l mrre;z&r«‘c:;;om BTl
|_1_111_l_14Jll-|.|111::l|||,|l_
500 1000 1500 2000 2500
CYCLES PER SECOND

Fig. 18.—How beats merge into a difference tone.

the leading pair of pulses in each train maintaiing a
constant phase difference ; thus the required lead would
exist at the beginning of each train, though it would
rapidly disappear after a few pulses have passed
(Fig. 21).

Multiple Images.

For sounds of high frequency the sound may appear
to be in two or more positions at the same time. Thus
at 930 c.p.s. let the phase be made to lead by 150°
at the right ear; this is the same thing as if the phase
were to lead by 360°-150°=210° at the left ear.
From Fig. 19 we see from the curve corresponding to
930 c.p.s. that phase differences of 150° and 210° corre-

5007, - [
|1eso cps
400°) - t
[- 4
e
w
[ / 1240 cp.s
I |
O 3000 ./ e
: / |
< / / 930 ¢.p s
o] *
- 200°] /
W
S / | ——[620CPpS
100° ] ——
T |3w0cps
. 20° 40° 60° 800
APPARENT ANGULAR DISPLACEMENT OF IMAGE

Fis. 19.—The sense of direction of sound depends upon a phase

difference between the waves arriving at the two ears. This

illustration shows such phase difference for tones of different
frequencies.

A 28

viww-ametricanradiohistorv com


www.americanradiohistory.com

DECEMBER 18th, 1929.

Wireless

681

Worrld

How We Hear.—
spond to apparent displacements of the image of 39°
to the right and 62° to the left. Obviously the location
of the sound is going to be made much more difficult
if it seems to come frem more than one point, and most
observers find that their judgment breaks down for
frequencies higher than 1,000 c.p.s.; the chirp of a
cricket, for example, scems to come from all directions
at once.
L The Evolution of Hearing.
We believe that all living beings may trace their
descent from the life which began in the warmn seas of
some thousand million years

ago. The fishes of to-day

APPARENT | inherit an u_nbrokcn tradi-
I e tion of environment over
A this vast reach of time.

What have we discovered

about the hearing powers of
fishes?

Well, with one or two ex-
ceptions, fish seem quile
unable to hear. They are
indifferent to sounds from
a submerged buzzer, loud
speaker, or submarine bell.
A slight response is shown to
violent shocks due to strik-
ing the wooden end of a
small aquarium by a heavy
hammer; this respouse has
been traced to a structure

g, ZBBr—pEJl;:sczr;mmg?\t in the head of the fish

confirms the contention that (shown in Fig. 10) com-

sense of direction depens | o

upon phase differcoee. posed of a tiny stone en-
closed in a sac which is fur-

nished with hairs.  Vibration causes the stone to quiver,
and the hairs, striking the sides of the cavity, bend

All Ahout Metal Rectifiers.

Mr. 8. A, Stevens, of the Technical Depart
ment of the Westinghanse Brake and Saxhy
Signal Co., Ltd., visited the Bec Radio Socicty
on Tuesday, 196h November, leeturing on © Metal
Reetitiers *” with the aid of an extensive range

CLUB NEWS.

and initiate messages along the nerves attached to them.

The chief purpose of such stones (or otoliths) is to
give the direction of gravity, and so cnable the fish
to swim on an even keel. A certain species of prawn
carries its otoliths, not in the head, but in an open
cavity in the joint of its antenna, and when the stones
drop out the prawn replaces them with grains of sand
which it picks up with its forceps. When the prawn
was put in an aquarium where iron filings had been
placed, it soon became equipped with these magnetic
otoliths, and when a magnet was brought necar it
changed its position as if it mistook the pull of the
magnet for the pull of gravity.

As fish emerged from the silent ocean in which their
deafness was no handicap, they found new enemies-on
land, but these were not the noiseless, darting hunters
of the deep—then approach was always heralded by
sounds, by footsteps, by rustle of reeds or trembling
of twigs.

And so the emigrants from the sea began to develop
a new sense; the full story is not vet kinown, but it
appears that in amphibia
and reptiles like the alligator
which never quite torsook

WEAK STIMULUS

the water, and in birds [ 111 ] JrE =
which made the air their 1 L
own, a tube (Fig. 11) STRONG $TIMULUS
has grown out from the

original labyrinth, curved =

like a sickle, furnished with
parallel fibres; in animals
which have chosen the dry
land this tube has developed
into the spiral cochlea, and
reaches its highest development among the carnivores
and the deer-like tribes, the hunters and the hunted,
for whom delicate hearing is a supreme necessity in
the daily struggle for existence.

Fig. 21.——Nerve pulses may
possibly not be continuous
but may take a form of in-
termittent trains. The lead-
ing pair of pulses in each
train may maintain a con-
stant phase difterence.

the principles of crystal control. nower supply,
amd various types of transmitting vulve. and
then proceeded to show, with the help of the
trausmitter, the advantages of using ervstal
control from the point of view of steadiness

of wave and purity of note.

of lantern slides and the explanatory film which
his ecompany bave produced.

The lecturer made it clear that the meta!
reetifier s virtually a cold eleetronic valve, and
an enlarged drawing was shown on the screen
giving the manner of assemnhly of such a unit.

A detailed explanation of the meaning of hall-
wave and full-wave rectification followed. and
an instinetive colleetion of slides inclnded dia-
grams showing the © centre-tap,” * bridge,”
and  “* voltage-donbler ' methods of ohtaining
full wave reectification.

The ountstanding event of the lecture was the
display of the company's film, in which one
saw npon tite screen living pictures of the per-
formance of alternating and direet currents.

Ion. Seeretarvy, Mr. A. L. Odelt, 171, Tran-
mere Road, 8.W.18.

cooo

A Modern Rcceiver.

An mtercsting set embodying an indireetly
heated A.C. sereened grid valve with .a magni-
fication factor of 1.200 was demonstrated Iy
Mr. Remington at the last meeting of the
South Croydon and District Radio Society. The
H.F. amplifier was followed by an anode bend
detector, and the last low frequencev stace em-
hodied twn L.85a valves in parallel, The set
was operated from the mains. The design was
made elear Ly means of diagrams on the Dlack-
board. members being given full details of the
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transforniers, the design of the moving coil
loud speaker. and the wiring arrangements.

Hon. Secretary. Mr. F. L. Cunbers. 14, Camp-
den Road, 8. Croydon.

oooon
New Club’s Success.

The recently formed Sevenoaks and Distriet
Radio Cluh is alreudy proving its value to wire-
less enthusiasts in' the distriet. At the last
meeting a poweriul set construeted by one of
the members  was  demonstrated. Interesting
tests have also heen ecarried out with o radio-
gramophone. New members atd  visitors are
cordially invited. Full particnlirs of the cluh
can he obtained from the IHon. Secretary, Alr
B. M. Dent, Cornwall Lodge, Dunton Green.
Kent.

oooo0
Demenstrating Transmission.

The RMuswell Hill and Distriet Radio Society
has among its membership no fewer than <even
“hams,” one of whom, Mr., J. ITum, G5UM,
demonstrated his 17i-metre transmitter hetore
that Society on December 4th. In order to
avoid interfering with  broadeast listencrs no
radiating svstem was used. but the transmitver
was pnt in an osecillating condition and the
wave picked np on a receiver plaeed on an
adjacent table. The lecturer dealt briefly with

wwwWw americanradiohistorvy eom

Hon. Seeretary. Mr. C. .

Roud, London. N.10.
ocoon
Soldering Aluminium.

The soldering of aluminium has always heen
A béte moir to the amateur, but two enthusiasts.
Messrs. Hurt and Perry, recuntly demonstrated
to members of Wembhley Wireless Society that
the task can he robbed of its terrors.” They
alzo demonstrated bhrazing, silvering, and
ardinary  soldering. The Society is nt present;
holding an interesting exhibition of historical
wireless apparutus, and the Committee iuvites
membhers 1o contrihute with auy gear which
they may believe to ltave an antique vaiue. The
fir=t half of the winter seszion wus concluded
an Friday last and neetings will be resuimed
cariy in January. An attractive list of fixtures
has heen arranged. A syllabns of meetings will
be forwarded on application to the Uon. Secre-
tary. Mr. 1L Comben, 24, Park Lane. Wembley.

0000

Witt, 39, Coniston!

Lecturettes hy Ciub Members,

Several items of unusnal interest appear in
the forthecoming programme ol the Wican and
Distriet Technical College Radio Society. whieh
will resmne neetings on Janunary 14th.

An interesting [leature iucludes lectnrettes
and demonstrations v members themselves,

Tlon. Seeretary. Mr. M. M. Das, R.Se,, Lihrary
Street, Wigan.
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LABORATORY TESTS.

A Review of Manufacturers’ Recent Products.

LOUD CPEAKER BAFFLE BOARD.
To oktain the maximum acoustic output
from a cone-type loud speaker it is neces-

sary to prevent circulation of the sound

waves from the front to the back of the
tone. The neutralising effect due to this
cause is more devastating on the very low
notes than on the higher frequeuncies. A
large baftle board, some 3ft. square, helps
to overconie the harmful effect, but, unless
well finished, it is rather an eyesore,
especially in a drawing room.

Recently the Morogoro Trading Cor-
poration, Ltd., 7, Union Court, Old Broad
Street, London, E.C.2, has placed on the
market a hundsomely finished bafile
measuring 30in. Xx20in., and mounted on
three ornamental legs. The three-cornered
design permits standing the bafile cross-
wise in a corner of the room.

An 8in. diameter opening is provided
in the centre of the board, behind which
will- be mounted the diaphragm and
moventent. A supporting platform must
he made up, but as the nature of this
will depend on the chassis used, whether
moving-coil or reed-type, the makers have
left this to the constructor.

Morogoro three-cornered batfie board for
cone loud speaker construction.

The price of the baffle in polished
maliogany is 42s., and in oak 38s.
c0oCO

“ ASHTON * AERIAL SPREADER.
NEW MODEL.

Wheve facilities are not available for the
erection of a suitable sized outdoor aerial
of the orthodox pattern, satisfactory re-
ception can he had by using a vertical wire
with a cage-type collector at the top. The
construction of this alternative device is
rendered simple by the new model ““ Ash-
ton Perfect Aerial Spreader.”” This con-
sists of two spider-type supports, which
are attached to a pole, or iron tube, and
spaced about 3ft. apart. They are

clamped to the pole by three screwed
studs carried on the ving boss of each
spider. On the end of each arm is a small
porcelain bobbin. The wire is wound in
zig-zag fashion, commencing from a top
bobbin and finishing at one of the lower
ones.

To assure that the device will not sus-
tain damage in the post it is supplied in
the form of a set of parts which can be
assembled in about fifteen minutes.

The makers are Messrs. Harold Ashton,
8 and 10, Bull’s Head Chambers, Hop-
wood Avenue, Market Place, Manchester,
and the price has been fixed at 15s.

One of the spiders, assembled, for the
‘“Ashton Perfect Aerial Spreader '’ ; note
the parts for the other,

®00O0

ROTOROHMS.

A wide range of variable high resist-
ances and potentiometers are included in
the list of Rotorohms marketed by Rotor
Electrie, Ltd., 2-3, Upper Rathbone Place,
London, W.1. These components, admir-
ahly suited for use as volume controls, are
available with resistance values ranging
from 0 to 2,000 ohms up to 0.1 to 7
megohms. There are eleven models in all,
the price being 6s. 6d. for the potentio-
meter and 5s. 9d. for the variable re-
sistance.

Two specimens were tested, the type H,
maximum resistance 25,000 ohms, and the
type L, a 500,000 ohms potentiometer.
The measured resistance of the first-
mentioned model was 36,000 ohms. A
graded resistance is adopted, the value
changing slowly at first when the knob is
rotated 1n an anti-clockwise direetion, but
later showing a more rapid rate of change
for the same angular movement. This fea-
ture is exhibited in the other model. In
this case the maximum resistance was
found to be 750,000 ohms.

For control of volume, using a potentio-
neter in the input circuit of a valve, it
is desirable that the resistance should
change more rapidly at flrst and those

wWwWw americanradiohistorv.com

that follow the logarithmic law generally
prove most successful. It would appear
that Rotorohms have been designed to

‘The resistance in Rotorohms is protected
by a wire-wound track over which the
variable contact rides.

meet these conditions, so that, used for
this purpose, they should prove uniform
in action.

tayne Road, Tottenham, London, N.15,
announce that their products can now be
obtained on the hire-purchase system.
Full particulars of the scheme will be
provided on application to the company.
0coo

Lisenin Wireless Co., 5, Central Build-
ings, High Street, Slough, Bucks.—
Descriptive folder dealing with 11.T. and
L.T. connectors. Insulated plugs and
sockets for use in mains-operated sets are
listed also.

ooco00

Messrs. Ferranti, Ltd., Hollinwood,
Lancs.—Descriptive leaflet Wb 419, deal-
ing with the Ferranti Model 31 A.C. mains
receiver.

ccoo

In the Buyers’ Guide 1929-20 list of
receiving sets published in our issue of
November 20th last, the price of the
‘*“ Empire 3 receiver made by Messrs.
C. F. and H. Burton was stated to include
valves and royalties. This is, unfortun-
ately, incorrect; valves and royalties are
not included in the prices stated for the
two models.

[=JNeRolo]

On page 565 of the same issue the price
of .the Philips set, Model 2502, should
read £12 10s., and not £15, as stated.

o200

We learn that in some quarters the
impression prevails that the ** Ekeo "
Model (C.2A. A.C. complete battery
eliminator, described on page 537 in our
issue of November 13th last, is made for
alternating current supplies only. This
is, of course, incorrect, as a D.C. unit,
also styled Model C.2A., is available for
use on D.C. mains, This particular unit
was reviewed on page 81 under ‘‘ Labora-
torv Tests ’’ in onv issue of July 24th last.
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- NUWIRELESS THEORY

SIMPLIFIED

Part XIII. \

Resonance in A.C. =)
Circuits. = k’//
(Continued from page 656 of I

previous 1ssie.)

T the end of the previous instalment the impedance
was obtained for a simple circuit with resistance
inductance and capacity in serics. The value of
this impedance was found to be »/R*-+X* ohnis, wherc
R is the resistance of the circuit and X the resultant
reactance, at a frequency f cycles per sccond, due to
the combined effects of inductance and capacity. The

value of X itself was found to be <2:[L—— ! > ohms,
ZﬁfC

where L is the inductance in henrys and C the capacity

By S. O. PEARSON, B.Sc, AM.LEE.

b S
2=fC 15
inversely proportional to the frequency, it follows that
at very low frequencies the condensive reactance will be
greater than the inductive reactance, whereas at very high
frequencies the inductive reactance will be the greater.
Clearly, then, there must be one particular frequency
for which the reactances will be equal and opposite. This
is called the resomant.frequency of the circuit, and at
this frequency the circuit is said to be in complete
resonance with the applied frequency.  Although the
resorant frequency is sometimes called the ‘‘ natural
frequency "’ of the circuit, thi$ is not strictly correct—
a point to be discussed later.

In Fig. 1 the reactance of the coil and that of the con-
denser are plotted as curves against {requency, ranging
upwards from zero. At the point where the curves cross
each other the reactances are equal, and this point gives
us the value of the resonant frequency. It must be
remembered that ihe condensive reactance is negative
with respect to the inductive reactance and, therefore,

at the point where the curves cross, the

to the frequency and the condensive reactance,

resultant reactance is zeto. By finding the
difference between the two curves al a
number of frequency values we can obtain
the curve of resultant reactance against
frequency.

el

27fc

Value of the Resonant Frequency.

For the condition of complete resonance

. . . . I
in farads. 2#fL is the inductive reactance and 2=/C the
condensive recactance.
Since the resultant reactance X is
equal to the difference between the
inductive and condensive reactances, ; -
it is clear that the last two partially neu- T V22
tralise cach other if they are unequal, and J 3}3
one will completely neutralise the other if S I
they arc equal. When this happens the z {
impedance of the circuit becomes g [
Z=VvVR*+0=R ohms. & }
T i
That 1s to say, 27fL = -, the e
That y, when 2=f 2nfC

FREQUENCY —>

we have 27fl.= where  is the re-

I
27{C’

circuit behaves as though it were a non-
inductive resistance as far as the relation-
ship between current and voltage is con-
cerned, but in some other respecls its
behaviour is phenomenal.

The value R ohmms is obviously the lowest possible
value of impedance the circuit can have, because no
matter whether the resultant reactance X is positive or
negative, the square of this quantity is always positive
and therefore always goes to increase the” impedance
above the value R, or, in other words, the impedance
of the circuit can never be less than R ohuns.

Fig,

Frequency of Resonance.

Now since the inductive reactance 2afL is proportional
A 31

1.—Curves showing how
the inductive reactance and the
condensive reactance vary
simultaneously in a series cir-
cuit as the frequency is changed. 27

sonant frequency, and from this we derive
the fundamentally important expression

f:

I
=0 cycles per second

for calculating the resonant frequency, L
and C being in henrys and farads respectively.

In tuning a wireless circuit to a given frequency we
are simply adjusting the condensive reactance (o neu-
tralise completely the reactance of the tuning coil.

Now we must see what is actually happening in a series
circuit when a voltage having a frequency equal to the
resonant frequency is applied to its ends. The circuit
is shown in Fig. 2 (a), and the condition for resonance is
that the reactance of the condenser is exactly equal to
that of the inductance. Therefore the voltage E, re-
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Wireless Theory Simplified.— .

quired to drive the current against the back E.M.F. of
the coil 15 equal to the voltage E, required to drive it
‘“through "’ the condenser. But since E, was seen to
lead the current by go° and E, to lag by go° the two
voltages in question are always in direct opposition and
so cancel each other out between the ends of the circuit.
The complete vector diagram for the condition of
resonance is shown in Fig. 2 (b).

Now as the two reactance voltages balance out com-
pletely it follows that the applied voltage E between the
ends of the circuit is only employed in driving the current
through the resistance portion of the circuit. Hence the
applied voltage is simply E=E, =IR. This is in agree-
ment with the previous discovery that the impedance of

i <
i

Of=

0

(o)

Fig. 2.—When a series circuit is tuned to complete resonance the

inductive reactance is wholly ncutralised by the condensive re-

actance. The voltages E» and E, are equal and opposite, and
balance out.

the complete circuit is R ohms at the frequency of re-
sonance. The vector diagram indicates the equally im-
portant fact that at this particular frequency the applied
voltage and current are exactly in phase.

It would seem then that we are driving the current
through the two reactances of the circuit in series without
the aid of any E.M.F. from the external source. The
secret lies in the fact that once the alternating current
has been started and has reached a steady R.M.5S. value,
neither the inductance nor the condenser absorb any
power from the source of supply. When the current is
falling from one of its maximum values

Wireless
World
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dealing with the parallel circuit as it can be more simply
applied in that case.

Calculation of an Actual Circuit.

As it is very important to know how a resonant circuit
behaves not only at the resonant frequency itself but also
at neighbouring frequencies, it will be best to consider an
actual circuit and calculate the numerical values of im-
pedance and current over a band of frequencies ranging
trom well below the resonant frequency to well above it,
and then to plot the results as curves.

Accordingly let us suppose that we have a coil whose
inductance is 2532 microhenrys, that is 2532 x 10-%
henry, in series with a.condenser of capacity 0.00025
microfarad. Let the resistance of the coil be 500 ohms. It
was pointed out in a previous part that a coil possessing
both resistance and inductance is equivalent to a series
circuit with resistance and inductance separated. This
high value of resistance is chosen to simplify the calcula-
tion and the effects of varying the resistance will be dis-
cussed afterwards.

The resonant frequency of the circuit will be

I I
=

27VLC 27V'2532 X 10-% X 0.00025 X 10~°
cycles per second or 200 kilocycles per second, and at this
frequency the impedance of the circuit will be numerically
equal to its resistance, namely 500 ohms, because the re-
actances balance out.

Now let us calculate the impedance at a frequency just
double that of the resonant value, that is, at 400 kilo-
cycles. At this frequency the reactance of the coil will be
Xy, =2rfL =27 x 400,000 x 2532 x 10~6=6364 ohms. The
reactance of the condenser is

- 1 10°
x = —_ = et
27fC 27 x 400,000 x 0.00025
Thus the total reactance of the circuit at 400 kilocycles
per second will be X =X — X;=6364 — 1591 = 4773 ohms,
and the impedance is therefore

Z=R*+X?*= /500" + 4773* = 4803 ohms.

If we choose a frequency below the resonant value, say
120 kilocycles per second, we find that the condensive re-
actanceis greater than the inductive reactance, so that we
get a negative value for the resultant reactance X. It
works out to — 3394 ohms and the impedance is therefore

Z = /500" + (- 3394)* = ¥/ 500% + 3394°=3432 ohmis.

The impedance is always positive by 1ts very nature.

200,000

=I59I ohms.

to zero the voltage across the con- F_ = .
ser is building up from zero to ‘requeney- IO 1
genn(];ximum an%l t[herefore during l":;_ g’:(}es Xy = 2nfL | % 2afC| X=(Xp—XJ) Z= vRE X X* C:Pif;zt
this time the whole of the stored energy L 23 |
coming from the collapsing magnetic 0 0 @ P P 0
field is being transferred to the 20 318 31,820 —31,502 31,510 0.317 mA.
condenser and wvice wversa. Hence ‘ég 1332 19,’8%2 Zlg’§§§ lg%g‘; (1)-220
the stored energy in the circuit is 120 1,900 5,303 — 3304 37432 o
merely oscillating backwards and for- 160 2,550- 3,978 — 1,428 1,512 233(2)
:vhards. between  the  condenser anc} ggg gé?g 3;};2? H 1,162 1,322 L
e coil and no call is made upon the 300 et ot T 2852 9t b
source of supply for assistance. A 350 5.568 1.818 + 3,750 3785 2 64
mechanical analogy for resonance in 400 6,364 1,591 + 4,773 4,803 2.08
an A.C. circuit will be given in -
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Wireless Theory Simplified.—

In this manner the impedance of the circuit has been
worked ont for a number of different frequencies ranging
from zero to 400 kilocycles per second and the results arc
given in full in the table, the values being in ohms.

7000 T
I I A
| Jo! a
Vs
& =
6000 \ &

! [ %
® 5000 \ £ LA
= 2z o S
T Z5 = q.,z o
(o] \ o3 / 7
! 4000 \ fu 27 Lo
o \ o Pt

[-4TH V4
g =
7
z W L%
S 3000 -‘ ,
¥ \ 4
= s v, SO
= N ’// /
2000 \ = v,
1000 4
— %
R
B ‘ "
100 200 800 400
FREQUENCY — KILOCYCLES PER SECOND

Fig. 3.—Curves showing how the impedance of a series circuit
with inductance and capacity varies with frequency. L - 2532
microhenrys, C = 0.00025 uF.

An examination of the table will show that, as the
frequency is increased from zero, the inductive reac-
tance Xy, rises in value from o, whereas the condensive
reactance X, starts from an infinitely great value (o0)
and falls as the frequency is raised, and further, that the
two reactances arc equal when the frequency is 200 kilo-
cycles per sccond (this corresponds 1o a wavelength of
1500 metres). As regards the impedance of the circuit
1t will be seen that this has high values at each end of
the frequency range chosen and falls to a minimum of
500 ohms at the resonant frequency.

The calculated impedance values given in the table
have been plotted as a graph, shown by the full line
curve in Fig. 3, to enable the reader to see at a glance
how the impedance of a series circuit with inductance
and capacity varies with frequency.

It will be observed that at frequencies far removed
from the resonant value, the resistance of the circuit
has a negligible effect on the value of the impedance—
in these cases the impedances are nearly equal to the
resultant reaclances which are themselves very high. At
frequencies very close to the resonant value however,
the resistance is the controlling factor and at the reson-
ant frequency itsclf the resistance is the only thing that
counts.

The height of the lowest point of the impedance curve
above the frequency axis is equal to the resistance of the
circuit and to show the effect of changing the resistance
value of the circuit without altering the inductance and
capacity, the dotted curye has been included in Fig. 3,
giving impedance values when the resistance is 2000
ohms. If the circuit could be imagined to have no re-
sistance at all the impedance curve would actually touch
the base line.
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Resonance Curves.

In the last column of the table are given the values
of current taken by the circuit at the various fre-
quencies, assuming a constant E.M.F. of 10 volts R.M.S.
value to be applied to the ends of the circuit. At any
one frequency the current is obtained in amperes by
dividing 10 volts by the impedance at that frequency,
then multiplied by 1000 to give the tesult in milliamperes.

The values of current so obtained have been plotted
as a curve against the frequency in Fig. 4 and from this
curve we can judge at 4 glance the general behaviour
of the circuit. The curve shows that as the frequency
increases and approaches the resonant value of 200 kilo-
cycles per second, the current increases very gradually
at first and then very rapidly for frequencies between 150
and 200 kilocycles per second. It reaches a maximum
value of 20 milliamperes at the resonant frequency and
then begins to fall rapidly again when the resonant fre-
quency Is exceeded.

Selective Effect of Tuned Circuit.

Thie main feature is that the circuit allows much greater
currents to pass if their frequencies are at or ncar the
resonant value than if they have frequencies far removed
from the resonant value. The circuit is thus seen to have
the property of selecting currents whose frequencies lie
within a comparatively narrow band of values in the
neighbourhood of the resonant irequency, and of choking
back currents whose frequencies are outside this band.

The curve of Fig. 4 is called the resonance curve of the
circuit, and from its shape and the sharpness of the peak
the performance of the circuit can be judged. It should
be noted that the peak of the resonance curve has a
rounded top ; this is so because the impedance of the cir-
cuit is equal to the resistance R at the resonant fre-
quency, and any very small change of frequency will
only introduce a small amount of unbalanced reactance,

i |
10— —t—1—
S (el 1 !ZA
|

100
FREQUENCY — KILOCYCLES

CURRENT ~ MILLIAVIPERES

RESONANT
FREQUENCY

',__

[~
[=]
o

300 400
PER SECOND

Fig. 4.—Resonance curve for a series tuned circuit where L =
2532 microhenrys, C = 0.00025 mfd. and R = 500 ohms.

negligible with respect to the resistance; and so the
current curve must have a horizontal portion just at the
top. Another point is that the peak of the curve is not
symmetrical in shape.

The degree of selectivity of a tuned circuit and its
general efficiency depend upon a number of factors and
a discussion of them will constitute the subject of the
succeeding instalment.

(To be continued.)
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence-should be addressed to the Editor, **The Wireless World,” Dorset House, Tudor Street, E.C.4, aud must be accompanied by the writer’s name and address.

THE THIRST FOR POWER.

Sir,—As a reader of your paper, and one who has so far been
in agreement with its opinions, I must take exception to the
leading article, *“ The Thirst for Power,”” in the last issue.
There are a very large number of wireless listeners in this
country who pay their licence fee and yet do not get the type
of programme they want. Moreover, here there are very large
gaps on Sunday in which no transmission takes place and what
1s given is severely restricted in type.

Continental stations give programmes all day on Sunday and
their week-duy evening trunsmissions give an allernative source
of enjoyment in the form of splendid orchestral concerts,
operas, etc., to the interminable sertes of talks, jazz musie,
chamber music, etc., which we are given here. I venture to
say that the ordinary man, when he returns home in the
evening and sits down, liles to listen for a couple of hours to an
uninterrupted programme of lively music, or a concert,
such as are regularly broadecast abroad. At present an efficient
three-valver will, with foreign transmitiers iworking on 7
to 20 kW., give good results on a loud speaker. Those who
possess more selective and powerful sets—mine is one of your
four-valve circuits—get still better results, and I find stations
like Turin, Vienna, Brateslava, etc., come through as well as,
and generally better than, 5GB. Now, sir, when more power-
ful stations are working, such as Rome and Oslo soop will be
on 50 kW., they will give L.S. results in this country, judging
from my expcrience, practically as good as 2[.0. Listeners here,
therefore, who have to go abroad for their entertainment owing
to the restricted and classical type of programme that is given
will in no way feel alarmed, but wijll welcome such increase
of power. I wn unable to understand why vour correspondent,
A. W. Scott, gets such ‘““mushy” results. I can assure
him that there are at least ten foreign stations, including those
I have mentioned, which 1 receive regularly every evening at
tremendous strength on a M.-C. speaker. They drown out
all mush, Morse and background noise. Fading is, of course,
sometimes present, but increased power will minimise this and
present Detter reception for the weaker set. I trust you will
find space to publish this letter as 1 am sure many thousands
of listeners hold these views, J. CHANDLER.

Upminster, Essex.

FOREIGN STATION RECEPTION.

Sir,—I deeply sympathise with Mr. A. W. Scott, of Chip-
stead, Surrey. He must, indeed, have been bitterly disappointed,
after having gone to the trouble and expense of making a
‘“ reasonably up-to-date ™ set of *“ your own excellent design,” to
find that all he can receive of the ten to fifteen foreign stations
which are available almost any night is a mixture of * trans-
mission p/us atmospherics zlus heterodynes plus fading plus
Morse.”’

I am very sorry for himi; but I do consider that he is
unreasonable in supposing that the majority of other listeners
(more than 99 per cent. of them, in fact) can get no better
results than he can.

Surely Mr. Scott must be almost unique if lLe experiences
troublesome fading on the long wavehand ; and surely if his
neighbours are as relentless with their oscillating as to hetero-
dyne continuously all his fifteen stations, his best course would
be to send an appeal to the Postmaster-General.

My own experience of foreign reception is admittedly far
less disturbing to the nerves. No doubt it is not advisable to
amplify foreign programmes to concert-room loudness : to repro-
duce them with powerful moving-coil speakers; but for all that
there are, even in London, a large numler which ean be received
and which can be enjoyed. Not every one every night, it is
true, but there is rarely a night on which more than one cannot
be well heard.

On a four-valve portable set of a well-designed (and, ad-
mittedly, rather expensive) type I can usually get conveniently
‘njoyable rveception from Huizen, from Radio Paris, from War-
saw, from Motala, from Kalundborg, from Hilversum (on its
long wavelength), or from Konigswusterhausen on the long
waveband ; and from Budapest and Vienna (though sometimes
entangled with Morse), Berlin, Frankfurt, Toulouse, Breslau,
and many others on the shorter waves.

I find that in the country (unless near the sea) I can get
many more.

I may add in conclusion, in case Mr. Scott should think that
my standards of reproduction are perverted, that for local
reception of the London programme I use a very carefully
designed set, employing in the last stage two L.S.5A valves,
running on 300 volts, and feeding a well-made moving-coil
speaker. C. K: HERBERT.

London, S.W.1.

Sir,—I read-with interest the letter of Mr. A. W. Scott
(27/11]29) criticising your attitude to the Regional Scheme, and
as my own experiences of ‘‘ foreign listening '’ are similar to
his I fully endorse his views.

Situated three miles N.E. of Glasgow, I can pick up most of
the leading European stations at loud-speaker strength, but
after three years of *‘ foreign listening” I have decided that
distance and quality seldom go together, for reception is more
than often marred by statics on the long waves and fading and
heterodyning on the short waves. In fact, I eould easily count
the number of nights on which a *‘ distant programme’ was
received without some kind of extrancous Morse or interference.
Even 5XX is not free from static on some occasions, and
although the volume and quality of Brookmans Park are good
there is periodic fading.

So the local station only remains, and even it is not above
reproach, for about 80 per cent. of the programme comes over
400 miles of land-line hefore being transmitted. So until Scot-
land has its own regional station, and one transmission does
not require the assistance of the land-line, then only can we hope
to have first-class quality.

So may the regional station for Scotland materialise and the
scheme prosper. K. M. TOPPING.

Glasgow.
A 34
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Listeners’ Reports on Twin

Listeners and the Twin Transmitters.

Mr. Noel Ashbridge, the B.B.C.’s Chief
Engineer, is agreeably surprised at the
number of listeners who have taken the
trouble to report favourably on the twin
transmissions from Brookmans Park.
Profiting Ly earlier experience, however,
he refuses Lo be beguiled by the first bateh
of letters. Those who first take up the
pen are the enthusiasts—the people who
have good sets; the smaller vy who have
only a hazy notion of what the scheme 1s
all “about are probably just discovering
that additional selectivity is now neces-
sury.

000C
Erratic Modulation.

From my own ‘expevience I would say
that it will be easier to judge how com-
fortably the two stations can be separated
when the 26l-metre traunsmitter settles
down to a fairly uniform outpnt. Modu-
lation appears to be erratic and there wre
times during the late dance music when
the new transmitter suddenly spreads
ilself out in a manner which must cause
pain to many listeners living within 5
miles of Brookmans Park.

However, it is too early to criticise.
Who knows what a week may bring
forth?

cooco
L.C.C. and School Wireless.

*“ Mains Sels for Schools ™ seems to be
the new slozan of the London Countly
Couwneil. T hear that the question of
school sets appeared on the agenda at
last week’s meeting of the Council, fol-
lowing upon an inspection in several
schiocls where baltery-operated receivers
were proving costly and difficult to mauin-
tain.

As an indication of the importance
which the L.C.C. attaches to broadecast
lessons it is significant that steps are to be
taken to eusure that only the best and
Iatest design of receivers are to be used fov
the work, with power supply from the
clectric mains.

0000
School Sets Need Supervision.

Accovding to the B.B.C. at least 3,000
schools up and down the country are
known to be taking one or morve of the
broadeast courses. Liltle information is
forthcoming regarding the type of quality
of the sets employed, though the B.B.C.
engineers undertake to inspect sets and
give advice when requested to do so. Is
this good enongh?  Sowe responsible
anthority should surely be commissioned
to see that scholars ave ensured decent,
distortionless reception. The schoolmuaster
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By Qur Special Correspondent.

Transmissions.—Mains Sets for

entrusted with the management of a class
cannot be expected to pay attention {o
¢rid bias and H.T. battery voltage at the
sarpe Line.

The 1.C.C. is acting wisely in the
matter, and it is to be hoped that other
educational authorities will also tackle the
question.

000G
The * Early ‘o Bed >’ Station.

Two maiu programmes nightly in watler-
tight compartments will be the principle
adopted by 2LO, 5GB and other stations
early in the New Year.

Beginning on Janvary 6th, 5GB will
start its ficst programme at 6.30 p.m. and
its second at 8.35, and a noteworthy
feature will e the introduction of a
nightly talk at 8 o’clock—the first serious
attempt to introduce talks from the ex-
perimental station. The station will close
dowu at 10.20 each evening.

cooo0
Original Programmes from Regional
Twin ?

210, 5XX and other stations will starl

their two main programumes at 7.45 and

London and Daventry (5XX).
DECEMBER  23kD.—Nativity play relayed
from St. 1lilary’s Cliureh, Cornwa
o Bethilehem,” hy Bernard Walke.
DrcemBER 24TH.—Carols relayed irom St.
Mary's. Whitechapel.

DrekMBER 25T~ Cox and Box,” comic
opera, by Burmand and Sullivan.
DuckyMurg  267H.— Cinderella,” a panto-

nime, by Ernest Longstafle.
DeckuBer 28Ti.—" Rupert of lentzu,”

a play by Anthony Hope.

Daventry Experimental (5GB).

Decevugk  24tH.—Light  orchestral  pro-
gramme and solos.

DrckyMpEr  26TH.— Cinderella,” a phan-
tom  pantomime, by Einest Long-
staffe.

DeceMBER 2611L.—" The Messiah ” (Han-
del).

DECEMBER  27TIL.—"* Rupert of Hentzau,”
a play by Anthony Hope.

cardiff.

DucPMBER 23RD. —Carols relayed Prom the

Exchange, Cardiff.

Ducemper 27— A Visitor for Christ
mas,"” 2 Yuletide playlet, by L.
Morton Ioward.

Manchester.

DECEMBER  24TH.—'' Christmas
Jrowns,”” by Edwin Lewis.

DeceMBeic 2571 —Christmastide request
orchestral programme and songs.

Glasgow.

DECEMBER 24TH.—** No Room at the Tun.”
o Christinas morality play, by David
Cleghorn Thowmson.

Drcumurr 271 —Tullytassie  Hogmanay
Gathering—grand soiree and councert,

FEve at

followed by an assembly in the
Burgh 1Iall, Tullytassie.
Belfast.
DECKMBIR  HTH.— Christmas.  Eve in
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Schools.—Money and Music.

9.45 respectively Comparing these times
with those of 5GB, it will be seen that the
experimental station will provide light
rvelief during the 7 to 7.45 talks period
from the other stations

What of the programme from the twin
station at Brookmans Park? I am asked
to understand that an originel programine
will be provided, but I retain the belief
that the provincial stations may help to
contribute. :

0000
The European Network.

A slep forwurd towards that European
relay network to which reference was
made vecently is indicated by the news
that the B.B.C. now prepaves a list of
attractive musical features {o be broadcust
six weeks ahead.  This list is sent to
broadcasting authorities in Germany and
Belgium, i.e., countries in which the land
lines are favourable for musical transmis-
sion. I undevstand that the courtesy is
reciprocaied.

oooo
Matters Musical.

Dv. Adrvian Boult’s appoiniment as
musical divector of the B.B.C. is to be
deferred until May 15t} next. This will

enable Mr. Percy Pitt, the present holder
of the post, to prove that an artist’s
powers of expression do not frizzle up
immediately their possessor attains the
age on which the B.B.C. seis the seal of
superannuation.

0000
An Expensive Orchestra.

Meanwhile the future of
Beechain's  “ National  Ovchestia s
coming up for discussion. It is an open
question whether this experimental com
bination which Sir Thomas is conducting
will become a permanent institution, as
was  suggested  during its  formation,
although no changes ave likely before next
autumn. In the interval, of course, the
B.B.C. is faced with its liabilities in
regard to a number of the players who
will Le drawing anything between £15 and
£25 per week from Savoy Hill for the
next three years.

In view of this expenditnre of listeners’
meney, the public will want to hear a
cood deal more of the orchestra between
now and 1932.

Siv Thomas

[sReleNe)

The Truth.

“The Truth About the B.B.C."" was
the striking title of an article published
a few days ago. Some doubt is expressed
as to whether this is the 254th or the
255th time that this striking title has
been employed
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PROBLEMS.

—=tog

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

The Service is subjec! to the rules of the Department, which are printed below, these must

be strictly enforced, in the inferest of readers themselves.

A selection: of queries of general

inferest is deall with below, in some cases al greater length than would be possible in a letter.

Moving the Reaction Condenser.

My detector—2 L.F. set—would be quite
satisfactory were it not for the fact
that hand capacity effects are trouble-
some when operating the reaction con-
denser. I am told that this is be-
cause, the condenser is connected in
such a way that both its moving and
fixed vanes are at high potevtial;
this seems 10 be correct, as an experi-
mental reversal of connections docs
not have any noticeable effect.

I am sending you a circuit dingram
of the receiver. Will you please tell
me if there is any easy way of over-
coming the difficully?

G. P. S

Your diagram (of which the part in
question is reproduced in Fig. 1) shows
that the reaction condenser is connected
between the detector valve anode and the
high-potential end of the reaction coil :
in this position hand capacity effects are
likely to be evident, particularly if the
condenser is unscreened, and if its operat-
ing knob is of such dimensions that the
operator’s hand comes into close prox-
imity to the *‘live ™ spindle,

We suggest that the condenser should
be moved to the position indicated by
“X " in the diagram, the existing con-
nections being, of course, joined together.
Although this sounds easy enough, it may
possibly be necessary to rebuild the coils
if interchangeable plug-in inductances are

%

K
(il

Fig. t.—Hand capacity effects In a re-

generaftive detector valve circult may

generally be overcome by transferring the

reaction control condenser to the position
marked X

fitted, or, alternatively, 1f waveband

switching is used, to elaborate the switch

change-over connections.  This is because

an extra connection must he led out from

the coil assembly to enable you to work

with an ¢ earthed’” reaction condenser.
ococo

Modified *“A.C.2.”°

My “4.C.2" veceiver, as deseribed in
“The Wirelese World** for dugust
22na, 1928, was sufficiently selective
until the new 2£,0) started working;
now 1 find that this station tends to
“spread’ very seriously unless a
value of series aerial condenser sitfii-
ciently small to canse considerable
diminution of signal stremnyth is in-
serted.  Would it not be possible to
alter the tuwed circuils of this re-
ceiver to conform with the arrange-
ment included in the * Two-Circuit
Two™ (“ The Wireless World,” Feb-
ruary 6th, 1929)? It is reclised that
the cathodes and heaters will be con-
nected in the conventional manner;
13 any other altcration necessary, and
do you anticipate that any difficulty

will be encountered? W.R N.
There is no reason why your proposed
alteration should not be effected, and no
alterations other than the obvious ones
will be necessary. Due to the high effi-
ciency of the detector valve as compared
with battery-heated types, there will 1o
an increased tendency towards self-
oscillation, but this can le overcome by
suitably setting the relative values of the
reaction feed condenser and the reaction

control condenser.
ccoco

Simple Pick-up Connection.

I lhelicve that it is possible to convert the
“Everyman Four” for gramophone
reproduction simply by connecting a
pick-up by means of a length of flex
to an ordinary coil pluy, and insertiny
this plug in the socket normally occu-
pied by the long-ware loading coil.
Please tell me if this is correct.

J. le G. L.
The answer to this question depends on
whether it relates to the original ** Every-
man Four’’ or to the model with potenti-
ometer confrol of detector grid bias, as
described in  the last edition of the

‘“ Everyman Four ' booklet.

It is quite in order to connect a pick-
nup to the modified receiver in the manner
that vou describe, but some form of

wWwWwW_americanradiohistorvy com

volume control will be required; this
should not be **later” in the chain of
amplification than in the grid circuit of
the first L.F. valve. Of course, the value
of negative bias normally applied to the
detector must be reduced when this valve
is made to function as an amplifier; this
is easily done by giving a partial turn
to the potentiometer knob.
0C00

Two Eliminators.

I am ahout to rehuid my receiver, and
intend to add a push-pull  output
stuge requiring much more enerqy
than can be supplied by my existing
eliminator, which is quite sutisfuctory
except only in the matter of power
output.

/n order to save trouble and ox-
penge, it i3 proposed to use the
original eliminator for feeding the
H.F. valve, detector, and first-stage
L.F. amplifier, and to build a new
power unit for the output valves
only. Is there likely to he any un-
foreseen difficulty in  doing this?
(urrent is 4.0 at 250 volts. G. D.

There iy no reason whatsoever why this

plan should not be adopted successfully.
Tt can only be criticised on the grounds
that it involves the upkeep of two
separate rectifiers; in all probability
there would be sufficient surplus output
from the proposed new power unit to feed
the earlier stages of the receiver.

RULES.

(1.) Only one question (which must deal with
a-single specific point) can he ansiwered. Letters
must he concisely worded and headed * Infor-
mation Department.”

(2.) Queries must be written on one side of
the paper. and diaqrams drawon on a Separate
sheel. A self-addressed stamped envelope must
be enclosed for postal reply.

(3.) Desinns or circuil diagrams for comnlele
receivers cannol be qiven . under preseni-day
conditions justice cannot be done lo questions
of this lind in the course of a letler.

(4.) Practical wiring plans cannot be supplied
or congidered.

(5.) Desiqns for components such as L.F.
chol-es, power (ransformers, ele,, cannof be
supplied.

(8.) Querics arising from the construction or
operation of receivers must he confined to con-
structional sets descrived in *° The Wireless
World " or to standard manujacturers' recetvers.

Readers desiring information on mafters
heyond the srope of the Information Depart-
ment are invited {0 submnil suggestions reqarding
subiecty to be treated in fulure articlies or
paragraphs.
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A MINISTRY OF BROADCASTING.

N the House of Commons some days ago a Member
drew the attention of the Speaker to the fact that
wlien he handed in a question complaining of the
broadcasting service in the East of Scotland he was
informed that there was no department to which he could
address it, nor could he address it to the Prime Minister.
He asked how the grievance of people who by law paid
10s. a year for receiving instruments could be ventilated.
The Speaker said that it was one of the rules governing
questions that they must be put to a Minister on subjects
for which Ministers had some responsibility. In the
matter of broadcasting he understood there was no such
Minister. The Postinaster-General stated that he under-
stood that in the matter of broadcasting the Post Office
had a responsibility for questions of general policy but no
responsibility for questions in detail. Sir W. Mitchell-
Thomson, Postmaster-General in the late Government,
stated that he had always refused to answer questions
AT

WEDNESDAY, DECEMBER 25TH, 1029.

Vor. XXV. No. 26.

relative to broadcasting on particular details as not being
himself responsible.

As long ago as November 24th, 1926, writing in The
Wireless World at the time that publication was given
to the new Charter for the Broadcasting Corporation, we
chose ‘“ A Ministry of Broadcasting’’ as the title for our
leaderette, and, after commenting on the scope of the
Charter and referring to the importance with which the
subject of broadcasting was treated in a debate in the
House of Commons, we concluded by saying ‘‘ This
brings us to the question of how long the Broadcasting
Service will remain under the thumb, so to speak, of the
Postmaster-General. Probably it will always be neces-
sary for the Service to obtain its licence to operate the
stations from the Postmaster-General, but it seems that
at a comparatively early date all justification for the Post-
master-General to have authority in other directions will
have disappeared, and, to judge by the ever-growing
national importance of the Broadcasting Service, it seems
to us highly probable that in the not far distant future-the
appointment of a Ministry of Broadcasting will be
regarded as just as essential as other Ministries which
have been created to control various other activities of a
national character.”’

If in 1926 there was sufficient evidence to suggest a
good case for the formation of a Ministry of Broadcasting,
how much stronger a case could be put forward to-day !
Had broadcasting in this country remained as in America,
Jargely in the hands of private enterprise, then there
wou'ld have been no occasion for considering such a step,
any more than it could be justified in this country in
connection with the Press; but seeing that our national
broadcasting service is firmly established under Govern-
ment control, and taking into account its iniportance as
a national influence, it seems incongruous that this organ-
isation should be without a spokesman in the House of

Commons.
[o RNl ]

OBITUARY.

(OUJ( readers will have learned, with sorrow, of the

\

loss of one of the greatest of our pioneers of prac-
tical wireless telegraphy through the death of
Admiral Sir Henry Jackson. Admiral Jackson’s car er
has been a long record of service to his country, and his
personality had endeared him to everyone who came in
contact with him.

Elsewhere in this issue we record some of the activities
of Admiral Jackson's career, which wiil ensure for him
undying recognition in the annals of British history.

www americanradiohistorv com
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Alternative Programmes ‘Without Retuning.

By H. F. SMITH.

once put forward the suggestion that we are all
inclined to expect rather too much of our radio
receivers, and have hinted that in many cases more
enduring satisfaction would result from the use of a
set designed for a definite and strictly limited perform-
ance under a fairly rigidly defined set of conditions.
It would be futile to suggest that such a rule should
be universally applied, and that, having decided exactly
what programmes we want to hear, we should design,
have designed, or buy ready-made a receiver capable
of satisfying these requirements—no more or no less
—in our own particular locality. Except in special
cases 1t would be technically impossible to do so.
Although the general-purpose set is perfectly satis-
factory for average requirements and localities, there is
at least one body of wireless users who should seriously
consider the use of a specialised type of receiver. Under

CONTRIBUTORS to these pages have more than

this category are included those who live within a few
miles of Brookmans Park (or, of course, of any similar
twin regional station that may be built). These unfor-
tunatc people—or perhaps fortunate; everything de-
pends on one’s point of _
view—will need, for any- [

thing like satisfactory dis-
tant listening, a highly
selective and ambitious re-
ceiver—so ambitious that

to use it merely for local 2

reception would savour of

cracking nuts with a ]
steam-hammer. They will

probably  cither satisfy Fis. 2. TAnother method of

themselves with local pro-

grammes only, or will have two separate receivers, one

of which will be designed exclusively for long-distance
work.

Quick-change Reception.

=
| |

It either of these courses is decided
upon it will be readily agreed that the
local-station set should be as simple in
construction and operation as is pos-
sible, and, to avoid the need for con-
stant retuning, a quick and easy change-
over from one alternative programme
station to the other is clearly desirable.
The receiver to be described in this
article represents one of the many ways
in which these features may be com-
bined in a satisfactory manner. As it

F
l

:
L
i

llll
S
(o]

is intended for use in a strictly restricted
area, it follows that the design as it
stands will be suitable for an equally
restricted number of readers, but it 1s

°+LT

hoped that those living outside this area

Fig. 1..—Complete circult diasram. The condenser shown In dotted lines is built

C, aerial shortening condenser, 0.0002 mfd.; G;, C,,

C,, G-, tuning condensers, min. 0.0002 mfd., max., 0.001 mfd. (depending on wave-

length); C, counling condenser, 0.0001 mfd. L, plug—in aerial coil: Lo, secondary

coil (sec text) ; R, volume control resistance: R;, H.F, stopping resistance, 100,000
ohms. S, combined wave-changiod and on-off switch.

into the L.F. transformer.

L0 www.americanradiohistorv.com

who are interested in the undoubtedly

attractive feature of quick-change, pro-

gramme-to-programme switching will be

able to glean some suggestions applicable
A 16
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Twin-station Two.—
to their own needs and geo-
graphical situation.

When it is said that the
basic circuit diagram com-
prises an anode-bend detec-
tor without reaction, trans-
former-coupled to an out-
put valve, it will be realised
that the set is most distinctly
not for long-range work, or
even for medium distances.
This point should be em-
phasised, as there is nothing
more unsatisfactory than a
receiver without sufficient
sensitivity—one should say
a reserve of sensitivity—for
the purpose it is intended to
serve. The set gives good
results only where signals
are really strong: suffi-
ciently strong, say, for a
crystal set to operate head-
phones loudly enough to be
audible several inches away
from the ear. Of course,
the aerial plays its part, and
its effectiveness must be increased as we move farther
away from the transmitting station.

In order that adequate selectivity for any locality
may be obtained, a two-circuit aerial tuner is pro-
vided, with variable capacity coupling which serves both
as a pre-detection volume regulator and selectivity con-
trol. From the circuit diagram given in Fig. 1 it will
be seen that the coupling condenser C, is connected

P

— Riigs e R T 5
r B T

Rear view, from the input end.
A1y
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Rear view, from the output end.

between the centre points of aerial and grid coils; ade-
quate linkage of the circuits is obtained by these means
with a condenser of standard capacity range, and the
disturbing effects of coupling changes are less evident
than when it occupies the usual position between the
high-potential ends of the coils.

The connection of the tuning capacities C,, C,, and
C,, C,, together with’the wave-changing switch, may
at first appear complicated,
but the matter is really
quite simple if it is realised
that a pair of semi-variable
condensers are joined across
each circuit, and that ohe
unit of each pair is short-
circuited when it is desired
to receive the longer of the
two twin-station wave-
lengths. The shorter wave
is tuned-in by opening the
short - circuiting  switches
and, without disturbing the
settings already obtained,
adjusting the . remaining
condensers. Having once
found the right values, pro-
gramme selection should be
merely a matter of throw-
ing the switch to the appro-
priate position: one con-
denser of each pair short-
circuited for longer wave
and both in series for
shorter wave. The centre
pole of the switch breaks

www.americanradiohistorv com
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the filament supply circuit

when in the intermediate

—6 Y- ~

-5 V5

position, and so switches off T I
the set.

This series connection of
tuning condensers has one or ;
two minor advantages, as ‘
compared with the alterna- i
tive method of wave switch-

%1%

ing shown in Fig. 2. For one A
reason, it allows the use, if
necessary, of the simplest
single pole on-off switches.
The remainder of the cir-
cuit arrangement is so simple
and conventional that it calls

for little comment. The grid !

coil L, is screened in an alu-

minium box in order that

coupling between it and the
aerial coil L, may be almost
entirely through the inter-
mediary of the condenser C,, and consequently under
proper control. A post-detection volume regulation may
seem rather superfluous in a two-valve set, but it was
considered best to fit a variable resistance across the
transformer primary, as overloading of the ordinary
power valve will set in before the detector grid circuit
is fully loaded. An H.F. stopping resistance R, is in-
serted in series with the output valve grid.

Regarding details of construction, it will be seen that
the semi-variable condensers C, and C,, which tune the
secondary or grid circuit, are mounted on the back of the
screening case. Holes coinciding with their control knobs,
and of from #in. to 4in. diameter, should be drilled
through the back of the containing cabinet so that a
screwdriver may be inserted for initial adjustment or at

Fig. 3.—Drilling details of the front panel,

A, ] in. dia. ; B, } in. dia.

any subsequent time if necessary. The remaining tuning
condensers are on the baseboard, and are also set with
the help of a screwdriver.

Coil-winding Details.

The plywood front panel carries H.F. input and L.F.
output volume controls, and a combined on-off and
wave-changing switch. In order that the lid of the
screening box may be removed when required, it is
necessary that the box itsclf be sct back about fin. to
#in. from the rcar surface of the panel by interposing
a distance piece in the form of a thin strip of wood,
ebonite, fibre, or some similar material ; the switch lever
and securing screws are passed through this strip.

For the aerial circuit a centre-tapped plug-in No. 40

coil 1s used, as shown,

13—

while the secondary induc-

I 1% 2% — - 1“-7 Y - tance L, is a simple,
sy 3 s : sEEET e 4 home-made coil consisting
1 i —E $o T %‘ | of fifty turns of No. 24
| “fé Pasii N . 7 ! D.C.C. on a Pirtoid former
J ' L= = deatine | 7% oyl I 24| measuring 3%in. long by
g/ ¥ ] Ai { 3in. in diameter. A tap-
l N et e «F : ping is brought.out from
f e \ T J the centre point  (25th
8l "/,’/ \\ '3"‘_# W% Ve turn). The winding should
l i i - ;T\’?_, s il ][ be started about in. from
] 1 ',/': A2\ .,.-ai'f: ) the upper end of the tube,
' ’ AN 7 G ?@? 196! the lower end of which is
I - ‘ secured to the wooden sub-
i *f::}f' = base of the screening box
g ! with the help of a wooden
;;Tﬁ?ﬂ' OJjF "1: % disc or in any other con-

ﬁ?fr—-—z;:::—w——éﬂii s = I venient manner.
e - e | “Junit” terminal
= blocks, screwed to the rear

C .

edge of the baseboard in

the manner shown, carry

Fig. 4.—Layout of components on the baseboard.
box and panel,

Note distance piece between screening

terminals for aerial, earth
and loud speaker, while
A 18
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LIST OF
1 Wood panel, 3-ply, 15> 7in.
! Wood baseboa-d, 5-ply, 15 % 8in.
! Screening box, aluminiunt, 6§ x 64 > 6in. high.
! Inductance coil former, 34 < 3in. dia. (Pirtoid).
1 L.F. transformer (Ferranti, A.F.5).
2 Valve holders (Burton, Midget).
1 Swilch, 3-pole change-over (Burlon).
1 Reaclion condenser, 0.0001 mfd. (Burlon).
! Variable resistauce (Standard Clarostat).
1 Single coil-holder (Lotus).
1 Coil, No. 40, centre-tapped (Lewcos).
4 Semi-variable condensers, 0.001
Type G).

thax. (Formodensers,

In the “ List of Parts " included in the descriptions of THE WIRELESS WORLD rveceivers are detailed the components
actually used by the designer and illustrated in the photographs of the instrument.
necessary that particutar components should be used in preference to others, these components are mentioned in the articie
In all other cases the constructor can use his discretion as to the choice ot components, provided they are of egual
quality to those listed, and that he takes into consideration in the dimensions and layout ot the set any variations in

itself.

are led out through holes provided in these blocks.

One can hardly go wrong in the wiring of a simple
set of this type, particularly with the help of the dia-
gram given in Fig. 5, but some attention should be
paid to the connections between tuning condensers and
switch, the leads being run parallel and close together
in pairs, as clearly indi-
cated both in the diagram
and in the illustration on
this page. This is to Inini-
mnise stray inductive coup-
ling due to the fact that the
aerial circuit wiring at this
point is of necessity passed
into the secondary circuit
screening compartment.

Apart from permissible
modifications in design, a
certain amount of latitude is
allowable with regard to
the choice of components.
Semi-variable tuning con-
densers operate best to-
wards the minimum end of
their capacity range, as in
this position a given rotation
of the control knob brings
about a much smaller capa-
city change than at the
other end of the scale. To
cover the wavelengths of
the alternative London sta-
tions, Formodensers rated
at 0.0002-0.001 mfd. (but
actually with a slightly
lower minimum) are accordingly used. Obvious adjust-
nients as to values can be made when dealing with
other wavelengths.

A transformer used for linking an anode-bend de-
tector to a succeeding L.F. valve should be of first-class
design, and must have a high primary inductance, which
implies a low step-up ratio. Unless a high-grade trans-
tormer is used, it does not pay to employ this circuit
arrangement. The detector valve itself should be one
of the tvpes specially designed for this particular func-
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PARTS.

Resistance, 100,000 ohms (Ediswan).

Holder jor above (Bulgin).

Fixed condenser, 0.0002 mfd. (Trix).

Terminal mounis (Junit).

Terminals: * Acrial,”
(Eelex).

Grid bias batlery, 15 volis (Ripaulls).

Pair bias batlery clips (Bulgin).

Wander plugs (Clix).

Spade terminals (Clix).

Sistoflex, wire, screws, ele.

[ SR

* Earlh” “L.S.4,” “ LS~

RS Qo

Approximate cost, £4 2s. Gd.

Where the designer coasiders it

ciably greater than 10,000 ohms—preferably less. Mar-
coni or Osram ‘* D.E.L.,”" or Mullard “* D’ types are
suitable. There is no need to discuss the output valve,
of which the choice will, as usual, depend on current
supply facilities and requirements as to volume.
\While dealing with the question of volume it should

s

|
¥ w4

The separate pairs of tuning condensers are wired with parallel side-by-side conductors.
Holes with an ample clearance are drilled to pass wires through the screening hox.

be made quite clear that a simple set of this type can
produce a really large output, always provided that
sufficient energy is picked up by the aerial ; and it must
be remembered that extraordinarily high signal volt-
ages are developed at a few miles’ distance from the
present high-power stations. A recent article® showed
that an arrangement similavr to that under discussion,
with a P.M.6D. valve with 150 volts H.T. and 10}

"1 The Valve as an Anode Bend Detector,” The Wireless
IWorid, March 27th, 1929.
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Twin-station Two.
volts bias, fed with maximum possible signal voltage
consistent with avoidance of grid current, will provide
a peak output of 110 volts (total swing), implying a
bias of 55 volts for the L.F. valve. This is, of course, a
much greater output than is ordinarily required, but
it should be made auite clear that it is only attainable

Wireless
Worirld

DECEMBER 25th, 1929.

As a good deal of attention has lately been devoted to
the question of operating two-circuit tuners, it is quite
unnecessary to give lengthy instructions, but it should
be emphasised that efforts should first be concen-
trated on the longer of the two wavelengths to be re-
ceived, tuning with the condensers C, and C,, while
C, and C, are ‘‘shorted!” by means of the switch.
When making the short-

wave adjustment with

switch open and conden-
sers in series, it will be
found that the tuning of

condensers C, and C,
Is now apparently
““broad ** ; this is because
their  effective capacity
range is reduced.  This
represents one of the ad-
vantages of the series
method of  connection
when  compression - type
tuning  condensers  are
used. The stations should
first be tuned in with a
very weak coupling (i.e.,

with a low-capacity set-
ting  of the - condenser

C,), afterwards increasing

strength if necessary by
tightening coupling to the
optimum value.

Except at wvery short
ranges volume contiol
will normally be effected
by operation of the vari-
able resistance R.  With
exceptionally large aerial
inputs, distortion may be
evident, even though this
resistance may be set to

SCREEN

such a low wvalue that
L.F. wvalve overloading
1s  obviously impossible.

These symptoms will indi-
cate that the detector itself

b

o @&

—G.B..

©

is overloaded, and the
remedy is to reduce H.F.
input to it by weakening

8 o 8
EARTH >Q AERIAL

i

coupling, afterwards bring-

Fig. 5.—Praclical wiring plan.
contrary.

at a very short distance from the transmitting station.

With regard to the question of H.T. voltage, it is
hardly fair to expect good results with a pressure of less
than 100 volts; normally 120 volts may be regarded
as a minimum. This may be increased to 150 volfs with
the usnal gain, but if the supply is considerably greater
than this it is as well to provide a separate connection
for fecding the output valve. The receiver is not prone
to troubles brought about by interaction, and conse-
quently it may be fed from a simple —even a crude—
eliminator,

Rigid conductors are used except where clearly shown to the

ing up intensity to the re-
quired level by rotation of
the knob controlling R.

In situations where greater scnsitivity than that
afforded by the sct described is necessary a stage of
H.F. amplification may be added, with its tuned coup-
ling controlled in the manner discussed.  Generally
speaking, it will be possible to omit the separately-tuned
aerial circuit. Where a grid detector with reaction, fol-
lowed by L.F. amplification, is preferred to an “ H.F.”
set, the Hartley circuit, or one of its variants, is to be
recommended, as it lends itself readily to easy wave-
change switching with separate coils and condensers
for each wavelength.

A 20
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Potentiometer and Variable Shunt Resistance Methods Compared.

By F. L.

HE voltage output from an electromagnetic pick-

II up is frequently in excess of the maximum inpnt

for which the associated amplifier has been
designed. Further, the general level of output from
records of different types varies between wide limits. A
Tontinuously variable volume control is, therefore, an
essential component of any electrical gramophone equip-
ment.

The simplest and most generally favoured method is
to connect some form of variable resistance across the
pick-up terminals in order that the voltage may be
reduced lo the required level before it reaches the grid
circuit of the first amplifying valve. Properly applied,
this method is quite sound, but there are one or two
serious pitfalls to be avoided.

Matched Impedance.

Strictly speaking, an electromagnetic device such as
a pick-up should be designed to work into an impedance
of known value, e.g., the primary winding of an input
transformer. \When this 1s done, the correct procedure
15 to apply the volume control by means of what is
known to telephone engineers as a ‘' T'’ network. The
opportunities of applying this method are, however,
few, since the majority of commercial pick-ups are de-
signed—or rather intended-—to be connected direct to

e

{ E
S
(a)

Fig. l.—(a) Variable shunt resistance volume control producing
high-note loss and (b) equivalent circuit.

r——r—”f
R

v

(b)

the grid circuit of the first amplifier valve, i.e., to work
into an infinite resistance or open circuit. In these
circumstances the connection of a resistance across the
pick-up terminals may result in serious high-note loss
as the following examples show.
Let us suppose that a variable resistance R is shunted
A 21
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across the pick-up terminals as in Iig. 1 (a). Yor
simplicity we will assume that the impedance of the
pick-up windings is mainly inductive, in which case
the equivalent electrical circuit will be as shown in
Fig. 1(b). The inductance I. and resistance R will
form a series circuit, and the alternating E.M.F. (E)

-
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Iig. 2.—Calculated curves showing high frequency cut-off for

various values of R in Fig. 1. It is assumed that the pick-up im-

pedance Is purely induciive and an inductance of 0.6 henry has
been taken as a basis for calculation.

generated by the movement of the armature may be
represented as being injected into the inductance L.
The voltage drop V across R will be the voitage output
to the first valve ot the amplitier. For distortionless re-
production the, relationship between V and E should
remain constant for all frequencies. Unfortunately, the
higher the {requency the higher becomes the impedance
of L, unul at very high frequencies R may represent
only a small fraction of the total impedance of the cir-
cuit. Consequently, V at high. frequencies is only a
small fraction of the total E.M.F. (E) in the circuit.

The curves in Fig. 2 show that, as might be expected,
the high-frequency loss is greater the lower the shunt
resistance. For simplicity the D.C. resistance of the
winding has been neglected; its effect will be con-
sidered later.
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Pick-up Volume Control.—

The curves of Fig. 3 are the result of actual measure-
ments on a pick-up having an inductance of approxi-
mately 0.6 henry. Unfortunately, the mountainous

Wireless
World

DECEMBER :5th, 1929.

accounted for by the resistance of the pick-up windings
which was not taken into account in calculating the

curves of Fig. 2.
It may therefore be taken for granted that the variable
shunt resistance as a method of volume

control is definitely bad. This leaves

i
T
11 \ﬂ;'
o Ll LB g -im oponis
i
I t $ seif=rfirt-fulifis
jun ___'% + it

us with the alternative potentiometer
scheme as shown in Fig. 5, which gives.
without high-note loss, provided the
total resistance of the potentiometer is
sufficiently bigh, a range of volume
from zero to maximum. Investigation
of a number of representative commer-
cial pick-ups indicates 0.25 megohm
(250,000 ohms) as a good average
value. In general the total resistance

VOLTS RM.S.

N
FREQUENCY

across the terminals should not be less
than 100,000 ohms, but in the unlikely
event of a pick-up being found with an
excessive high-frequency output a lower
value might be usefully employed to
correct matters.

In conclusion, a word about the cor-
rect method of connecting a potentio-
meter.  Many components of this tyvpe

Fig. 3.—Characteristics of experimental pick-

up with 10,000-ohm shuat and on open circuit.

Comparison ol the curves at 500 and 5,000

cycles where the cutput fevel is of the same

order shows that tae shunt resistance pro-

duces & preater reduction of output at i1he
higher frequency.

nature of the curve somewhat obscures 13

the progressive high-note loss. By N
comparing the difference in the height §

of the two curves at 500 cycles with | §

that of 5,000 cycles, where the general 5

level is approximately the same, it will u

be secen that whereas the 10,000-ohm t’.:

shunt produces a reduction of only 20 3

per cent. at 500 cycles, the loss at =

5,000 cycles is at least 50 per cent. In- }
cidentally, these curves show that the oL !
resonance in the pick-up is mechanical, & 8

not electrical ; otherwise the shunt re-

3000}
000
5000 |
6000 -
7000
8000

§—

FREQUENCY

sistance would have the effect of flatten-
ing the resonance peak.

The percentage difference in voltage output: between
the two curves, irre-
spective of wvariations in
A amplitude, is shown in
Fig. 4. Comparing this
with the 10,000-0hm curve

(=3
| 2 in Fig. 2, it will be
g seen  that they are in
agreement at 5,000 cycles
- where the inductive im-
=2 pedance is high com-

pared with the resistance.
The practical curve, how-
ever, fails to reach the 100
per cent. line. This iz

Fig. 5.—Potentiometer vol-
ume control. The high-note
loss is negligible provided
the total resistance of the
potentiometer exceeds
100,000 ohms.

Fig. 4.—Curve derived from Fig. 3 showing percentage reduction
of output with frequency due to 10,000-ohm shunt.
have a logarithmic distribution of resistance. In other
words, the resistance change for a given angular move-
ment of the contact arm is greater at one end of the
scale than at the other. The reason for this is that
the acoustic output from the loud speaker is proportional
to the square of the input voltage from the pick-up. If
the potentiometer resistance is divided logarithmically
the sound output is evenly distributed over the range of
movement of the contact arm. It is essential, however,
to connect the ends of the resistance the right way round,
otherwise the range of control will be crowded to one
end of the scale. The low-resistance end should be con-
nected at A in Fig. 5, and the high-resistance end at B.
A 22
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CURRENT TOPICS.

Events of the Week in Brief Review.

THE COMPLIMENTS OF THE
SEASON. i =
To all veaders of 7'he Wireless World
from the Arctic to the Antarctic we ex-
tend our best wishes for u Merry Christ-
mas and a Happy New Yeur.
0000

CHRISTMAS GREETINGS BY
WIRELESS.

Special facilities for sending Christmas
messiges to ships at sea are announced
by the Postmaster-General. From Rugby
Radio greetings can be addressed to
*“ships on all seas’ at Is. 6d. a word.
Ships up to five days from any British
port can be reached via British and Irish

land stations at 11d. a word.
oooo

BROADCAST «STUDIO" ON
TRAIN.

The first of the wireless-equipped trains
on the Wayrsaw-Cracow line is now ready,
writes a correspondent. Each seat is fitted
with a receiving point fed from a central
receiver in a special *‘studio” which in-
cludes a microphone for announcements
and « gramophone amplifier. Passengers
pay a small fee for the hire of head-

phones, which are disinfected after use.
cooo

FRENCH BROADCASTING “WAR':
ANOTHER STAGE.

The * Broadeast Defence Committee ’
is the name of an organisation formed in
Puris by the minovity party who
are in favour of complete State control
of broadcasting, writes our Paris corre-
spondent. It is ualikely that the Com-
mittee will exert much influence on the
progress of the hroadcasting Bill, but as
this intiicate piece of legislation can

POLISH

SOUTHWARD HO! Operating the Mar-
coni direction finder in the chart room of
* Discovery II,’”” the Royal research ship
which left London on December 14th for
a three vears’ scientific research voyage
. in the Antarctic.

A 23

hardly take practical shape before the
antumn of 1930, the minority still hope
that its terms can be modified. The Bill
aims ut creating a semi-State monopoly
on the lines of the B.B.C.

0000
FRANCE WINS “ SUPERHET '™ CLAIM.

M. Lucien Levy, the French wireless
worker, has received official advice from
the American Patent Office admitting his
claim as the inventor of the superhetero-
dyne. The claim was also recognised
recently by the German Patent Office.

0000

WHAT IS YOUR WAVELENGTH ?

 Every man has his own wavelength,”
declares Dr. Moineau, a French scientist,
who claims to have invented an animal
wavemeter. He states that human beings
radiate waves of between 22 and 45 milli-
metres. The new police radio organisa-
tion in France should make a note of this.

o000
58W RELAYED IN AMERICA.

S558W, the short-wave broadeast station
at Chelmsford, and the Post Office tele-
phony station at Rugby, both transmitted
Marchese Marconi’s speech from a B.B.C.
studio on December 12th when the in-
ventor described his first experiments in
Uransatlantic wireless telegraphy twenty-
eight vears ago. 'The 55W transmission
was selected by the Radio Corporation of
America for relaying to listeners in the
United States. Many enthusiastic reports
have been received.

00CO
HIDDEN ADVERTISEMENTS
COMPET:1TION.

A large number of readers entered for
the Hidden Advertisements Competition
in our issue of December 11th, and the
following are the prize-winners :—

1st Prize (value £7 10s.) : Herr Robert
Kaubler, Jordanstr 31, Dusseldorf, Ger-

many.

2nd Prize (value £5): Mr. Alfred
Jackson, 48, Fenwick Road, Peckham,
S.E.15.

3rd  Prize (value £2 10s.): Mr.

Maurice R. Guy, 70, Cambridge Road
New Malden, Surrey.

Consolation prizes (each to the value
of £1) are awarded to the following:
M. S. H. Lewis (Guildford), Mr. R. de S.
Stawell (Falmouth), Mr. R. Harrison
(London, §.E.3), Mr. J. Lovell (Brigs
Lines). and Mrs. M. Martin (Edinburgh

0000
WORLD BROADCASTING ON
FIFTEEN WAVELENGTHS.

Long-distauce listeners who are seek
ing fresh worlds to conquer can begin
with the New World by picking up the
G.E.C. transmissions from Schenectady
(New York). Some fifteen channels are
now in use, ranging from 790 kilocycles
(380 metres) to 23,080 kilocycles (13
metres), the last-named being that of
WV 2X AW,

For broadecast tu foreign countries con-
siderable use is made of W 2XAF, 31.4
metres (2,630 kC.), and W2XAD on
19.6 metres (15,340 kC.), but experimental

WWW_americanradiohistorv. com

DIRECTION FINDING IN THE ANT-
ARCTIC. The Marconi direction-finder
aerial on the bridge of ** Discovery II.””

also carried out on
kC.), 125 metres
(3,256 kC.),
46.7 metres
(8,650 kC.),

and 17.3

transinissions are
187.4 metres (1,604
(2.398 kC.), 100 metres
62.6 metres (4,795 kC.),
(6,425 k(.}), 34.7 metres
23.4 metres (12,850 KkC.),
metres (17,300 kC.).

The following call-signs are used indis-
criminately, wviz., W 2XAZ, W2XAH,
W2XK, W2XAC, W2XO0, W2XAH,
and W 2XAK, in addition to W2XAW
already mentioned.

Television tests are conducted on about

139.5 metres with the call-letters
W2XCW. All telephony tests with air-
craft are carried out on 130.4 metres

(230.2 kC.) and 97.3 metres (3,076 kC.)
with the call-sign W 2XCH.
> 0000

RADIO MANUFACTURERS'
ASSOCIATION.

Captain J. W. Barber, of the Brownie
Wireless Co. of Great Britain, has been
elected chairman of the Radio Manufac-
turers’ Association in succession to Mr.
John T. Mould. The new vice-chairman
is Mr. R. M. Ellis, of Climax Radio
Electric.

0000
THE PARALLEL-FED L.F. AMPLIFIER.

It is regretted that an error occurred
in ‘the appendix to the article *“ The
Purallel-fed L.F. Amplifier ” on p. 647
of our issue of December 11th. The design
formula should read thus:

By® R,
! UEs e . s
C ..L(A} Where A=R,+r+ o'r
R, + Br
R,
B=1+p

Lines 31, 32, 33, seecond column, p. 644,
should therefore be read : **. . . the re-
sistance r representing the transtfermer
primary resistance.”’
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A Lows=power Synchronised Transmission Scheme.
By HUMPHRY MacCALLUM, B.Sc.

y NE of the advantages of the gramophone, as com-
@ pared with radio, is that, within the limits of your
means or your foresight or your borrowing
capacity, you can listen when you like to what you like;
one of the limitations of radio is that you cannot do so
If you have a gramophone and access to records of all
sorts you can make your own programmes and you can
make them just when you want them. But with radio you
have a limited choice, since you can listen only to what
is in the programmes of those stations that are broadcast-
ing at the moment and happen to be within range.
Radio can give quality recep-
tion which is beyond serious
criticism, quality which can be
relied upon to please the dis-
criminating ear of the music
critic, and indeed of the musician
himself—provided he is satisfied
to forgo long-distance reception
and to rely almost entirely upon
the fare offered by the B.B.C.
But at present this is not an alto-

HE wriler, who was intimately associated with
Brilish broadcasting in ils earliest days, sug-
gested the siles for the original chain of 1% kw.
slations which has held sway, with modifications,
for the last seven vears.
World” disclaims responsibility for the views
expressed in lhis arlicle, it is felt thal they are
worthy of more than passing allention.

gether attractive prospect. The
most enthusiastic supporter of
the B.B.C. is forced to recognise that there are periods
during which individuals or groups, if not whole classes,
of listeners are thoroughly bored. On some occasions,
indeed, listeners are transported beyond the boundaries
of boredom to the regions of exasperation.

One cannot blame the B.B.C. programme department
for this., They have done more than well with the

limited facilities at their disposal, for they have at least
succeeded in providing programmes which, on the whole,
have been sufficiently attractive to make broadcasting a
feature in the lives of the people.

It is quite definitely impessible to please everyone with
one programme, or even with two programmes, though
the availability of an extra programme is an immensc
step in the right direction. If you remove the church
service to please the radio dealer, who does not want to
talk shop to an accompaniment of the Psalms, you will
most certainly upset a large body of serious-minded
listeners, and if, in response to
the clamour -of the afternoon
dance enthusiast, you dis-
continue the fading out of so-
and-so’s orchestra which pre-
faces the friendly ‘“ Good after-
noon, scholars,”” you will upset
another, perhaps larger, body ot
serious-minded listeners. Clearly
¢ you can’t do much with one pro-
¢ gramme. In present circum-
stances the alternative pro-
gramme is, as a rule, either inac-
cessible o the listener or is received at diminished
volume, and in any case it is rarely a true alternative,
which, of course, detracts immensely from its value.

The scheme of broadcasting suggested in this article is
designed to ensure that the listener will receive a true
alternative which is, to an extent, of his own selection,
and that he will not find himself asked to listen to some-
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The Programme Difficulty,—

thing he does not want to heavr. If it is adopted, our
dance enthusiast will not have his dance music faded out
to give place to the unexpected and unwanted voice ot
the scholar’s mentor. The susceptibility of the religiously
inclined will not be shocked by the change from a reli-
gious address to a secular concert. The carnest scholar
will have facilities for gleaning the knowledge he so assi-
duously seeks. The highbrow will have his heights and
the lowbrow his depths. Mayfair and Kensington, Peck-
ham and Tooting, Mile End Road and Dockland, will
have programmes to their liking, and all these not at
arbitrary times fixed by the B.B.C. but, as far as pos-
sible, continuously available at the will of the listener.

The Listener to Choose His Fare.

The means by which these alternatives can be pro-
vided appear to be quite practicable, and it is somewhat
remarkable that they have not previously been sug-
gested. They will be dealt with shortly. In the mean-
time it will no doubt be universally agreed that the
provision of alternatives in the manner indicated is
eminently desirable. It would cven seem that the intro-
duction of a scheme providing such facilities would result
in radio receiving an impulse of the most powerful kind
and that, because of the new possibilities, its future
prospects as a mcans of entertainment and education,
as well as an industry,
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phony music can only be heard from station B, that
golf reports emanate from station C, from whence also
comes Sir Henry Segrave’s address, and so on, then
every listener by tuning in to one or other of the four
alternatives, will make sure of hearing at any rate the
class of broadcast he wishes to hear at that particular
time.
Common Wavelengths Synchronised.

To make this perfectly clear we can assume a hypo-

thetical table of programme classification as follows:—

Station A.—DBroadcasts only ‘‘popular’’ enter-
tainment.

Station B.-—Broadcasts only ‘“highbrow ™ enter-
tainment.

Station C.—DBroadcasts Time, News, Weather,

Politics, Talks (other than educational), etc.
Station D.—All Educational and Religious broad-
casts [rom this station.

This classification is merely by way of suggestion in
order to fix ideas. That eventually adopted would, no
doubt, be the result of a somewhat interesting research
carried out by the programme department of the B.B.C.
on the lines indicated.

The four-programme scheme might have been intro-
duced in 1922, when what became the B.B.C. chain of
stations was under consideration. Four high-power
stations grouped together at, say, Daventry, would have

filled the bill. Butin those

would be considerably
greater than has hitherto
been considered to be the
casc.

The essential point in the
suggested scheme is that
the listener shall himsell be
able to select what class of
entertainment he is to
listen to, and to change at
will to a true alternative
programme.  An  indi-
vidual listener does not
always want to listen to the

same lype of entertain-
ment.  While  detesting
talks, Brown, who is an

days the authorities were
hard-hearted on the sub-
ject of power, which was
limited to 1} kW. There
are obvious drawbacks to
this method, however, and
in any case the time for its
adoption is past, if only
because there now exists a
large Dedy of listeners who
regard themselves as hav-
ing a vested interest in
their own particular local
station. Any scheme which
does not meet this difficulty
cannot be considered seri-
ously.

enthusiastic motorist, may
be anxious to hear an ad-
dress by  Sir  Henry
Segrave.  Jones, who, as
a rule, considers the News a waste of time, may tune in
to see whether Compston has beaten Hagen at golf,
though normally he would wish to listen to dance music
at that time of the evening. Robinson is a bee expert
and of musical taste as well. He usually listens to
symphony concerts and the like, but a talk on bees will
lure him away from his normal vogye. And so on and
so forth.

Now if Brown and Jones and Robinson have the
choice of, let us say, four programmes which we may
call A, B, C, and D respectively, and if-—and this is the
essence of the proposition—they all know that talks on
bees can only be heard from station D, and that sym-
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FIRST STEPS IN BROADCASTING.

the tiny studio at NMarconi House in ¥922.

technical novelty of broadcasting overshadowed programme con-
sidcerations.

An alternative four-pro-
gramme scheme with fewe:
drawbacks, and one which
appears to-have the merit
of novelty, is based upon the use ot one wavelength for
a number of stations sending out simultaneously the same
programme.

Recen! research ha€ disclosed the fact that although
the common use ot one wavelength by stations sending
out different programmes is unsatisfactory, if not un-
workable, excellent reception over a limited area sur-
rounding each station can be assured when two or more
perfectly synchronised stations are sending out the same
programme. The attempt at sharing common wave-
lengths with Continental stations was doomed to failure
because the programmes differed and because synchron-
isation was imperfect. Where all the stations taking part

A photograph taken in
In the carly days the
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The Programme Difficulty.—
in the scheme are under one control, as in the case of
the B.B.C. stations, conditions are favourable for best
results in regard {o synchronisation, and the B.B.C.
engineers have shown that it is possible to maintain
stations permanently synchronised under practical con-
ditions. The provision of identical programmes is mainly
a matter of land-line facilities, though in certain cases
a radio link becomes possible without increasing the
number of wavelengths in use.

The scheme now put forward is based upon the use
of low-power stations using four wavelengths but, to

AN EARLY ‘ SURPRISE ITEM."
*¢ Exmouth ' broadcasting a bugle call from Marconi House.

Boys of the training ship

meet certain limitations, two additional stations of high
power, operating on two extra wavelengths are sug-
gested. The total number of wavelengths required for
the whole country would, therefore, be six, one of which
might be the existing sGB wave, and another the
5XX wave.

One Station, Four Wavelengths.

At present we are using len wavelengths; there is
therefore a saving in this derection which would allow
for extra wavelengths for television or other services,
or alternatively, would allow for wider spacing between
the used wavelengths and therefore less liability of
interference.

The main scheme provides only for densely popu-
lated districts. The two extra stations are intended to
provide for-the sparsely populated areas, the inhabi-
tants of which, under the new scheme, would have the
choice of two British programmes only and, of course,
such Continental programmes as their apparatus enabled
them to pick up. The sparsely populated districts will
suffer by comparison with the centres of population,
but this is only relative, and owing to considerably
improved programmes and less interference the listeners

in these districts will really be better off than at present.’

Listeners at centres of population will have a full
choice of four alternative programmes classified in the
manner suggested, and available at good strengths and
of ideal quality. For them at any rate, i.e., for the
vast majority of the population, the scheme would
appear to provide a complete solution to existing
programme difficulties.

What can we find against this ambitious scheme?

The technical difficulties do not appear to be insur-
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mountable. We know it is possible to send out four
programmes on four different wavelengths from one
broadcasting centre, and Captain Eckersley has pub-
lished results from which we are entitled to deduce that
such centres can be duplicated or multiplied within
reason as required without increasing the number of
wavelengths in use.

The Financial Aspect.

Is the scheme financially unsound to a degree that
would put it out of court? Will it cost too much to
broadcast four waves fromm each important centre of
population? Will it cost too much to provide four
classes of programme continuously? Figures are not
available, but it would seem reasonable to suppose
that a very greatly increased revenue from licences
would result from the introduction of the scheme, and
that this would more than provide for any increased
expenditure. Each centre of population would, in a
sense, become self-supporting. The larger centres, like
London, Manchester, etc., might be expected to contri-
bute, through the medium of licences, sufficient funds
to cover the provision of the four simultaneous broad-

SATISFYING THE PIONEER LISTENER.

In 1922 the only

instrument which was faithfuily reproduced throughout its range

of frequencies was the set of tubular belis seen in the picture.
Listeners were delighted!

casts at appropriate power, whereas smaller centres,
though less important financially, might be expected to
contribute funds sufficient to provide for the needs of
the districts which would be met by a simultaneous
broadcast on reduced power.

It is possible that the scheme might be developed
along these lines to an extent which would enable quite
small centres of population to come in economically,
and by a low-power local broadcast add -one or more
programmes to those already received from the high-
power stations, without increasing the number of wave-
lengths in use. A series of such stations held at the
disposal of the Educational Authorities, and paid for

A 26
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The Programme TCifficulty.
by Government grant would give free scope for
educational activities and avoid the necessity for inter-
fering with the two high-power programmes.

It will be realised that the cost of producing pro-
grammes is not likely to increase abnormally, since
four only are required for the whole country. Each
may be the very best of its class, and fees will be
correspondingly heavy, but a counterbalancing economy
resulls from the fact that there is no duplication as at
present with the large number of stations in existence.

The scheme suffers from
the drawback that it fails
to provide for the pro-
gramme of purely local
origin. The best of the
“local”’ items will find
their outlet, however, in
the appropriate national
programines.

A further, though not
very serious, disadvantage
of the sunggested scheme
lics in the possibility of

items of equal attraction
to the  individual listener
running  concurrently in

different programmes.
Robinson’s ‘* talk on bees”
might conceivably coincide
with  his favourite sym-
phony, and he would per-
haps be annoyed at not
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(4) Long-distance listening, with its unavoidable un-
reliability, is discouraged by the provision of reliable
near-by transmissions of the very best quality, offering
a choice of programme unoblainable clsewhere. As a
result of this, radio is likely to assume a popularity far
in excess of that held by it at present, and, indeed, in
excess of the wildest dreamns of its most ardent
supporters.

(5) Although the scheme provides continuous and un-
limited entertainment of a type suited to every class of
listener, it also provides uninterrupted scope for pro-

being able to hear both.
But this class of fault is
surely outweighed by the
many good points of the
scheme, which may be summarised as follows: —

(1) A greater choice of programmes than has hitherto
been possible is provided at good strength at all im-
portant centres of population. Every listener at these
centres has available, at equal strength, and all the time
during broadcasting hours, four different classes of
programrme.

(2) Considerable economy in wavelength is obtained,
the whole country using six waves only for home broad-
casting purposes.

(3) The cost of programmes is reduced and/or their
quality improved, since only one first-rate programme of
each class is required instead of some half dozen sécond-
rate programmes, as at present.

The Marcontphone Co., Ltd., 210-212,
Tottenham Court Road, London, iV.1.—
Publication No. 585a, revised edition of
new catalogue containing full description
of the Marconiphone range of receiving
sets, loud speakers and gramophone pick-

IS THIS TYPE OF TRANSMITTER NECESSARY ¢

Cambridge Iustvument Co., Ltd., 45,

The twin transmitters ar Brookmans
Park, which, if our contributor’s schieme were to materialise, would be the biggest white elephants
in the zoology of the ether.

grammes of an instructional, educational, political, and
religious type. The conflict of interest between the
various sections of thought regarding the provision of
programines automatically comes to an end since each
section has a free choice of sufficient alternative pro-
grammes at adequate strength. '

It would seem that the scheme carries with it so many
important advantages that it is at least worthy of serious
consideration, and, should it prove to be practicable, its
introduction by the B.B.C. will exterminate for ever the
persistently recurring slander anent the intention of that
body to provide what it considers to be good for the
people rather than what the people consider to be good
for themselves.

Tungstone Accumulator Co., Ltd., 3,
St. Bride's House, Salisbury Square, Lon
don, E.C.4.—24-page book describing and
illustrating the construction of the paste-
filled lead-grids used in Tungstone hat
teries. Also illustrated fo'ders of H.’l\.

up.
0000
Tno Haleyon Wireless Co.. Ltd., 313-
319, Regent Street, London, W.1.—Illus-
trated folder dealing with two new 4-valve
transportable receivers recently intro-
duced.
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Grosvenor Place, London, S.W.1.—Illus-
trated leallet of the Cambridge Surface
Pyrometers. an instrument to provide
accurate and convenient means of deter-
mining the inside temperature of hakelite
and other moulding material during the
process of manufacture.

www americanradiohistorv com

and L.T. batteries for wireless use.

The Mainten Manufacturing Co., Ltd.,
Portland Road, Hove. Sussex.—Descrip-
tive fo'ders dealing with the range of bat-
tery eliminators, all-mains receivers. and
metal cabinels manufactured by this firm,
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Part XIV. (
Properties of Tuned \ .\ W =)
Circuits. NS | B4
(Contsnued from page 685 of )
the previous issue.) V

T was shown last weck how a serics of circuit

possessing inductance and capacity was capable

of selecting currents whose frequencies were near
the resonant frequency of the circuit whilst choking
back currents with frequencies outside this band. Since
the circuit allows maximum current to flow at the
resonant frequency it is sometimes called an ‘‘acceptor
circuit.”” It will be seen later that the parallel circuit
has the reverse elfect, and it is referred to as a ‘‘ rejector
circuit.”’

The resonant frequency of a series circuit is quite
independent ot the resistance, being determined by the
product of inductance and capacity only, its value being

I
= —ic cycles per second, but the amount of current
Ty LU
passed at this frequency is determined by the resistance
alone for a given applied voltage, because the respective
reactances due to the inductance and capacity neutralise
each other’s effects com-

AM.IEE.

By S. O. PEARSON, B.Sc,

The alternating current in the aerial coil, produced by
the signals bemg received, causes an alternating mag-
netic held to be linked with the coil I of the tuned
circuit, and this in turn induces an alternating E.M.F.
in the latter coil. ILet the R.M.S. value of this voltage
be E. This voltage will, of course, drive an alternating
current round the closed circuit, R, L, C and the value

of this current will be 1 amperes, where Z is the

B
Y/
total impedance of the circuit.
Clearly we should get exactly the same effect if, in-
stead of inducing the voltage E into the closed circuit
by mutual induction, we were to connect a generator
giving E volts at the same frequency anywlere in the
circuit. This means that our closed circuit with applied
E.M.F. induced in the coil is electrically equivalent to
a series circuit with the voltage E applied to its ends
as shown at (b) in Fig. 1. This is a pcint of funda-
mental importance ; any closed circuit where the applied
E.M.F. or energising E.M.F. is induced into it is equiva-
lent to a series circuit ; the current round the closed loop
is simply given by ]Z where Z is the impedance due to

R, L and C in series.

pletcly at the resonant fre-
quency.
The Closed Circuit.

To study the properties
of a tuned circuit profitably
we must do so from a
practical point of view;
that is to say, we must
know the conditions under
which the circuit is going

Voltage on the Grip of the
Valve.

The valve depends for
its action on the applica-
tion of an alternating
vollgge between the con-
trol grid and filament and
does not consume any cur-
rent other than the small
fraction of a microamp re-
quired to. charge and dis-

to be used in practice and
then find out the condi-
tions in the circuit which
will make for the highest
efficiency.

The commonest example of a series tuned circuit in
a wireless receiver is the ordinary tuned grid circuit
preceding the first valve, where the aerial is induc-
tively coupled to the tuning coil as shown in Fig. 1 (e).

aerial.

Fig. 1.—(a) Typical tuned grid circuit inductively coupled to the

The tuned circuit is electrically equivalent to the series

circuit shown at (b), where A is the source of alternating E.M.F.
energising the circuit.

charge the grid when the
valve is working under
proper conditions. So the
valve has its grid and fila-
ment connected across the condenser (or across the
coil) of the tuned circuit as shown in Fig. 1 (a).

! . I

Now the voltage across the condenser is I><r2 it
volts, .where I is the current in the closed circnit and
A 8
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Wireless Theory Simplifie¢.—

ohms is the reactance of the condenser. Thus the

1
2xfC
voltage applied to the valve is proportional to the cur-
rent in the ciosed circuit and inversely proportional to
the frequency. Obviously then the performance of
this stage of the receiver will depend on the general
characteristics of the resonance curve obtained by plot-
ting ‘the voltage across the condenser against the fre-
quency rather than on the simple current resonance
curve found previously. The required voltage reson-
ance cwrve can be found very simply {rom the current
curve merely by multplying the current at a number
of different frequencies by the condenser reactance at
the respective frequencies.

The voltage resonance curve is necessarily not quite
the same shape as the current curve, because in ob-
taining it we are multiplying the current values by a
variable quantity—the frequency. In order to show the
differecnce the values of voltage across the condenser
have been worked out for
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At the moment we arc concerned with the shape of thic
voitage resonance curve and will return to the voltage
step-up effect later.

The table gives the values of current, the reactance of
the condenser, and the voltage across it for various fre-
quencies between 20 and 400 kilocycles per second, the
other conditions being as given above.

In order to make it casy to compare the shape of thi
voltage curve with that of the current curve, insteacd of
plotiing the actual values of current and voltages against
the frequency, each is plotted as a percentage of the
maximum value to a common base line denoting fre-
quency values in Fig. 2. For instance, at 160 kilocycles
per second the current is 0.0662 milliampere or 33.1 per
cent. of tlie maximum value of o.z milliampere. By
adopting this expedient the peaks of the curves are made
to coincide.

The current curve is shown as a full line and the
voltage curve as a broken line.

Although it can be shown mathematically that the

peaks of the two curves do

the same circuit constants not occur exactly at the
whichi were used before, oy [ 1] J 4 I [ same frequency they are so
namely, L =2532 micro- P}# T |ﬂ ||; | close together for all nor-
henrys, C=0.00025 micro- seol—— 44— 7+ | T - et mal values of circuit resis-
farads, and R =500 olims. 3 | % ] _‘|> 44 |‘| B tance that we can assume
But this time the voltage %ot | ' AR that they coincide at the
applicd to the circuit is f | J I 1 A resonant frequency. But
taken as o.1 volt instead S T 1T T T T it is clear that for frequen-
of 10, that is to say, in the L 40— | 1 5% cies far removed from the
circuit of Fig. 1 (a), o.1 § —~| +— 9 —L.ga._ resonant value the two
volt is induced into the % ool _,\,o_\l"',"G‘Q | Gpa curves are rather widely
coil L, so that the current o=t oy il -l ‘i“__ separated ; but even so,
values shown in the last [ Tl S e | they are very similar in
column of the table given 1 100 200 shape.

in Part XIII are just a | FREQUENCY IN KILOCYCLES PER SECOND

Lundred times greater than
in the present case.
The resonant frequency
is 200 kilocycles per
second and at this frequency

cuit.

C = 0.00025 mifd.
the current in the closed

w Lo, . A4 E_ ol . m
circuit is a maximum, being — = ampere or 0.2 milli-
R 500

ampere, and the reactance of the condenser is X, =3182
ohms. Hence at the resonant frequency the voltage ap-
plied to the grid of the valve is E,=IX,=0.0002 x 3182 =
0.636 volt. Note that this is 6.36 times greater than the
voltage induced into the circuit by the aerial current even
though the tuned circuit has the abnormally high value
of 500 ohms.

Trequency Condenser Current Voltage across
Kilocyeles per sec. Reactance. Milliamp. | Condenser.
20 | 31,820 | 00317 | 0101
10 15,910 ! 0.0065 [ 0.103
80 7,955 0.0149 i 0.119
120 5,303 ‘ 0.0202 | 0.155
160 1 3,978 0.0662 ‘ 0.263
200 3,182 (.200 i 0.636
240 2,651 | 0.0789 | 0.209
300 2,121 0.0370 0.07585
350 i 1,818 0.0264 { 0.048
400 i 1,591 0.0208 0.033
A 29

Fig. 2.—Current and voltage resonance curves for a series cir—
The values of each are ploited as a percentage of rhe
maximum value to facilitate comparison. L

Conditions for Maximmum
Signal Strength,

From the resonance
curves of I'ig. 2 we see
quite definitely that the voltage applied between the grid
and filament of the valve will be a maximum when the
current in the closed circuit is greatest at the resonant
frequency. As explained, this current is determined alone
by the resistance of the circuit and so from the point of
view of obtaining the greatest signal strength it is of prime
importance to make the resistance of the tuned circuit a
minimum. At high frequencies the resistance of the tun-
ing coil depends not only on the size of wire with which it
is wound, but on other factors to which a section will be
devoted at a later date.

In the actual circuit we have been discussing a resis-
tance of 500 ohms was chosen to simplify the calculations
and to accentuate the effects of the resistance relatively
to the other constants. Even with a resistance as high as
500 ohms, in a circuit where L =2532 microhenrys and
C =o0.00025 microfarads, the voltage built up across the
circuit at the resonant frequency was seen to be 6.36
times greater than the E.M.F. induced into the circuit. If
the resistance were reduced to 50 ohms, a more practical
value, the current in the circuit would be increased ten-
fold at the resonant frequency and the voltage across the
condenser would be 63.6 times greater than the incoming

2532 microhenrys.

R . 500 ohms.
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Wireless Theory Simplified.—
voltage.
will thus be evident.

To show the important effect of resistance

direction a number of cur-

The importance of keeping the resistance down

Wireless
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if the resistance were not increased in the process the

value of the current circulating round the circuit at the

resonant frequency would be unchanged and so the vol-

in this

tage across the condenser would be doubled.

The inference is that for

rent resonance curves are

high voltage step-up in a

given in Fig. 3 for a circuit
with the same inductance
and capacity values as be-

fore but with different
values of resistance as
marked on the mdividual

curves. It will be seen that
the peaks of the curves
have varying heights ac-
cording to the resistance,
but that they are all about
the same width near the
bottom. The ‘values are
worked for a voltage of 0.1

CURRENT IN MILLIAMPS

T 41 Maximum |
l2 MILUAMPSI

tuned series circuit the
ratio of inductance to
capacity should be kept-as
high ‘as possible. But of
course a coil of higher in-
ductance necessarily incurs
an increase of resistance

B
e
4__
us

as more turns, usually of
thinner wire, are required

and so the gain in voltage

is partly off-set by a re-

duction of the current. In

practice we must strike a

compromise which gives

induced into the coil. 0

How the Values of L and C

100 200 300
FREQUENCY IN KILOCYCLES PER SECOND

the optimum voltage step-
up effect. The tuning con-
denser 1s usually a variable

&n
O

Affect the Signal Strength.

It was shown that the
voltage applied to the valve

Fig. 3.—Current resonance curves for series circuit showing the
eifects of resistance. L

grid at the resonant frequency is not only proportional to
the current in the circuit but also inversely pr opomonal
to the capacity of the tuning condenser.

o I
frequency to which the circuit is tuned is given by ﬁl/l;‘

cycles per second it follows that the resonant frequency is
determined by the product of inductance and capacity.
Hence, if the inductance were doubled and the capacity
halved the product would still be the same and the circuit

2532 microhenrys. C

Now since the

of capacity.

would still be tuned to the same frequency. Furthermore

How Mains Sets Work.

The Philips 4-valve receiver was the subject
of a lecture given by Mr. Cooper. of Philips
Lamps, Ltd., on Friday, Decemmher 6th. beiore
the Bristol and District Radio Society in their
Club Room at Bristol University. By meauns of
blaekhoard diagrams. the leeturer cleariy ex-
plained how the A.C. wmains were utilised for
the working of wireless receivers.

The Annual Meeting of the Soeicty will bhe
held on January 24th, when it is hoped that
all menihers will be present. Full details of
the Socicty may be obtained from the Hon.
NSecretary. Mr. S. T. Jordan, 1. Myrtle Road.
Cotham, Bristel,

0000
Valve Manufacture Described.

A lecture on valves given hy Mr. W. L.
MHartshorne, of Messrs. Cossor, Ltd., was the
chief item of interest at a vecent meeting of
Slade Radio (Birmingham). Manv  important
details of wanufacture were explained. while
samples of the various parts exhibited were
submitted to a searching egamination by a
group of interested members,

Details of the Society's
ohtained from the llon.
laries Road, Gravelly Hill.

0000

activities may be
Secretary, 110, 11il-
Birmingham.

An Amplion Demonstration.

A large and enthusiustic gathering' greeted
Me. P. K. Turner. of Graham Amplion, Ltd.,
for his lecture and demonstration of one or

the Amplion A.C. wmains receivers hefore the
Muswell 1lill and District Radio Society on
Decewher 11th. The neeessary alternating eur-
rent for the set was obtained from au A.C.
generiator ruuning off  the D., mains. Mr.
Turner dealt with mmncrons points of design
in Lhe receiver and showel how zood ynality

ltad been seenred despite the nse of reaction;
thongh the judieious use of the latter, together
with a screened grid valve, suited the set ad-
munhlv for distant reception, us was proved
in the subseguent demonstration, when numer-
ous Continental stations were picked wup at
excellent strength with only an apology for an
aerinl,

Hon.
Load, London,

Seeretary. Mr. C. J. Coniston
N.10.
o000

Photo-electric GCells.

Photo-electric cells
monstrated by My,
Electric Co.. at the meeting ol the
Wireless Society on  Decemmber Srd.
aid of tantern slides the lecturer explained
their theory and present-lay use, concluding
with a demonstration showing their eapabilities
in street lighting control.

wit(, 39,

were described and  de-
Walker, of the General
Tottenham
With the

llon. Seccretary, Mr. W. Bodemeaid, 10, Bruee
Girove, Tottenham, N.17.
. 0000
Mains Set Operation. )
The operation of radio receivers from the

maing farmed the subiect of a  constructive
leetnre given by Mr. Wyborn, of Messrs. Ikco.
Ltl., at the last meeting af the Southend and
District Radio Society. The lecturer started
with the simplest Fform  of high tenslon
eliminator for direct curvent mains. e pointed
out dilliculties in operating sets arising from

WWW americanradiohistorv-com

0.00025 mifd.

one, the inductance being
fixed and in normal prac-
tice the value of inductance

15 so chosen that the maximuin wavelength or minimum
frequency to which the receiving set is required to tune
calls for a variable condenser whose maximum value of
capacity is of the order of 0.00025 to 0.0005 microfarad.

A tuned circuit where a variable condenser is em-
ployed gives the grcatest voltage step-up effect at the
higher end of the frequency scale or lower end of the
wavelength band when the condenser is set to low values

(To be continued.)

this elementary apparatus. From this he pro-
cewded in stages to a tinal high eflicieney type
suitable for powerful and complicated receivers
nsed on the roughest of mains.

Hon, Seeretary. Mr. F. J. Waller, Lynthorpe.
Grange Gardens, SOntIu ml-on Sea.

H.F. Amplification: Old and New.

A practical lecture on high freguency
fiecation was given by Mr. €.
a recent meeting of the Tottenham Wireless
Society. The lecturer first  reviewed  the
wethods in general use for obtaining H.F. am-
plification prior to the advent of the sercened
gridd valve., Some interesting comparisons were
drawn  hetween the cificiency of the early
methads as compared with those of to-day.
Practical hints were given for the construetion
of coils for use with nmdgrn valves.

oo

ampli-
Neems-Staniey at

Cutting Out Brookmans Park.

The problem of interference from the
Bronkmans Park transmitter was fully
with in a lceture at the iast meeting of the
North Middlesex Radio Society. The speaker,
AMr. E. IlI. Laister. dealt especially with the
case of the simple unselective rveceiver whieh
ig in sneh extensive use at the present tiwe.
The use of a loose-coupied circuit was advo-
cated as the simplest and probably most
ettective madifieation which conld be mude, and
il became obvions, from the speaker's remarks,
that. the separation of stations of fairly close
wavelengths was not the intricate task that
mnny people imagined. Wave-traps were de-
nounced owing. said the lecturer, to their dis-
concerting propensity for eutting ont the waunted
station as well as the unwanted.

new
dealt

flon, Secretary, Mr. E. 1. Laister, * Wind-
llowers,” Church Ltill, Winchmore 1lill, N.21
A 30
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A Mized Post.

‘“ A spate of letters,” to use the vigovous
phrase of the B.B.C. Correspondence
Department, has occurred in regard to
the Brookmans Park twin transmission
tests. A few are congratulatory, but the
majority are plaintive. Most plaintive of
all are those from listeners who wish to
know what has become of London’s late
dance music. Apparently, in spite of the
torvent of publicity, there arve people un-
aware of the existence of twin transmis-
sion tests !

0ooo
Tuning Out Twin Tunes.

The most fruitful cause of complaint is
of inability to separate the two trans-
misstons. Sufferers nuder this head may
have further reason for lamentailon m a
week or two, for I hear that those un-
obtrusive talks from the Zb6-metre trans-
mitter are to Dbe replaced by music;
European ether searcliers know how much
more difficult it is to separate two tunes
than a tune and a talk.

As I prophesied last week, many of the
general public are finding the 26l-metre
wavelength bevond their technical re
solces.

ocoo
Brookmans Park Uses Wireless Link.

An unpleasant message from the Post
Office awaited the B.B.C. engineers when
they volled up for duty at 3 o’clock on the
morning of Saturday, December 14th. A
technical catastrophe at Holloway had re-
sulted in a complete break in all the five
lines which connect Savoy Hill with
Brookmans Parvk. Throughoui the day,
therefore, the London Regional station
had to pick up its matevial by wireless
from Daventry 8XX, which explains the
B.B.C.’s polite apology for the ununsual
amount of atmospheries

ooQO0
Europe Makes Merry.

New Continental landlines arve to have
their first real test on January 3rd, when
the B.B.C. will co-operate with the
German and Belgian broadcasting authori-
ties in an original ‘“ give and take * relay
from 8 to 915 p.m. The fivst portion of
the progranmme will come from Cologne,
and will consist of Haydn’s * Fourth
London Symphony.”  This will be fol-
lowed by a relay from Brussels of the
works of Gretry, and the feature will con-
clude with a B.B.C. transmission of
Henry Purcell’s ¢ Fairy Queen.”

Listeners in Germany, Belgiim
Britain will hear all three portions.
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New Test for ‘“ B.P.” Listeners.—European Programme Exchanges.—Greeting the New Year.

Special Correspondent.

Sunday Education,

Up till now the B.B.C.’s educational
campaign has been limited to six days
in the week. In 1920 it i1s to wave its
standard on Sundays as well.  The trans-
mitter involved will be 5GB, which will
send out a talk every Sunday from 5.45 to
6.15 on subjects of 1nterest to students of
theology. 'The speaker will be Dr. E. 8.
Waterhouse.

gooo
A Programme Quandary.

If Savoy Hill wishes to proclaim the
general high standard of programmes there
is no heiter way than to draw attention
to the quandary in which it finds itself
over National Radio Week, This week of
rejoicing begins on Sunday, January 12th,
and the onglml intention was that tlle

B.B.C. should prepare special ‘‘star’
progiamumes for the oceasion.  But the
programme people teel that the “star”

staudavd has now been attained with un-
fui]ing regularity for months past. How
can they impm\e perfection ?
In all sertousness, can anyone suggest a
really original je.ltme’
0000
The Grand Good Night.
For the {ifth year in succession tle
B.B.C. will Lid o Grand Good Night to

AS OTHERS HEAR THEM. Students of

broadcast technique at the Berlin School

of Music listening to their own micro-

phone eiforts by means of a magnetised
wire recording instrument.
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everybody on New Year's Eve, and this
time 1t 1s hoped that nobody will  Le
torgotten. One vear this unique messuage,
for which Mr. J. C. Stobart is 1osponsxble,
was intended to greet all the great towns
and cities of Britain, but Dundee was nn-
intentionally ommed and Savoy Hill very
soon heard about it.  Another dreadful
omission occurred lasl year when a greet-
ing to men of all trades and professtous
left out the firemen.

This year a special greeting will go out
to the National Blo'ldc.mtmg Company of
America.

2000
* Exit 1929."

The birth of the New Yeuwr will Le
celebrated by the B.B.C. in a radio
sequence on December 3Ist-Junnary Ist.
The people of those countries which keep
Central European time will hold their
festivities one hour in advance of Great
Britain.  The clocks in Holland, which
observe an independent time, will strike
midnight approximately twenty minntes
before Big Ben. When the Old Year hus
died in London it will still have five hours
of life in New York.

LoCo
Celebrating on the Continent.

Hence the programme sequence will he
on the following lines :—At 11 p.m.
British listeners will hear midnight in
Cologne, followed by dance music by
Juck H\lton and his Band relayed from
the Kit-Cat Restaurant. At 11.16 p.m. the

celebrations- in Paris, Copenhagen, Huam-
burg, Vienna, Frankfurt, Buda Pesth,
Brussels, Madrid, Milan and Turin will
be heard, with more dance music by Jack
Hylton’s Band. At 11.35 p.m. a relay
of the bells of St. Vitus, Hilversum, will
usher in mldmght m Holland.

ooo

“Good Morning, Everyone.”’

At 11.50 p.m. the B.B.(:.’s own ccle-
bration will include a message for 1930 hy
Canon W. H. Elliott and the singing of
the hymn, “O God Our Help in Ages
Past,” while the bells of St. Michael’s,
Cornhill, will “ ring out the old.”” The
striking of mldmgllb will be relayed from:
Big Ben, followed by the bells of South-
wark Cathedral, rung by the Ancient
Society of College Youths. ‘* Auld Laug
Syne ** will be sung before the lingering
sounds of the Old Year are heard from
New York. Then comes the Grand
Good-night and a closing salutation at
approximately 1210 awm. of * Good
Morning, Everyone."
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Privacy in Transatlantic Telephony.—The Radiotelegraph Convention.—l ess
Broadcast Interference.—Wireless Beacons.

UBLIC attention has been focused on commercial
wireless communications in 1929 as it never has
been betore, at any rate so far as this country

is concerned, with the possible exception of 1913, when
the first scheme for Imperial communications, better
known under the old haltpenny Press heading ot *‘ The
Marconi Seandal,”” was under discussion in the House
of Commons. Again the interest has been caused by
our Imperial communications, in connection this
time with the merging of the cable and wireless
interests as a result of the report of the Imperial
Wireless and Cable Conference which was published in
July, 1928.

It will be remnembered that this conference, at which
the whole Empire was represented, was appointed to
examine the situation which had arisen as a result of
the competition of the beam wireless telegraph services
with the submarine cable services.  The conference
recommended that the Government cable and wireless
services for Imperial communication be transferred on
certain terms to private enterprise, being merged with
the Eastern Telegraph and its associated companies and
the Marconi Company so as to amalgamate in one
commercial undertaking, with a certain amount of
Government control, all the cable and wireless interests
conducting communications between the various parts
of the Empire. These recommendations were accepted
by all the Governments concerned, and the Govern-
ment services were transferred to the merger on the
3oth of September last.

This great communication merger, with a capital of
over £53,000,000, consists of two new associated com-
panies, the Imperial and International Communications
Co., 1.td., which deals with the traffic, and Cables and

Wireless, Ltd., which deals with the manufacturing .

side of the business. _
This is the first great combination of cable and wire-
less interests that has taken place in the world, but

www_americanradiohistorv com

during the year similar ideas have taken strong root
in the United States of America, and efforts are being
made to get rid of the ban imposed by law in that
country upon mergers of interests dealing with wire,
wircless and cable communications.

Wireless Telephony.

Wireless telephony has been specifically omitted {rom
the British merger, and the British Post Office reserves
the right to conduct the external telephone services of
Great Britain and makes terms with the company when
it uses the company’s stations for telephone purposes.
So far. no commercial telephone service has been opened
on the beam system between England and the
Dominions, though several interesting demonstrations
took place during the year, notably that of broadcasting
the Thanksgiving Service for the recovery of the King
on July #th, The service was transmitted from London
to Bodmin by land-line, thence by beam telephone to
Montreal, Canada, and again by beam telephone to
Sydney, Australia. This. service was rebroadcast, and
was heard well all over Canada and Australia.

On the same day, and by the same route, conversa-
tion was held between England and Australia. This
was the first time that duplex telephone conversation
had been held between the two countries.

Another interesting experiment in long-distance
telephony took place between Sweden and America,
including the England-America wireless link. ~ The
total length of route traversed was about 14,000 miles,
including the wireless link of 3,200 miles ; this constitutes
a record in distance for telephone communication.

The latest important wireless telephone link on the
directive system was opened on October 12th between
Spain and the Argentine. This is the longest wireless
telephone circuit yet working, but by far the most
extensive and important telephone link in the world
is the Transatlantic circuit which was originally opened
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This Year’s Progress in
Commercial Wireless.—
between London and New

York in January, 1927.
The use made of this
Transatlantic wireless tele-
phone circuit has increased
considerably during the
yvear, and there are now
three short-wave channels
working in addition to the
long-wave channel. The
traffic at present averages
about 45 calls pet day,
the duration of each
call being about six
minutes.  Ninety-five per
cent, of the inward traffic
.comes from the United
States, 4 per cent. from
Canada and 1 per cent.
from Cuba and Mexico.
Of ‘the outward traffic,
53 per cent. is from Great
Britain, 34 per cent. from
France, 7} per cent. from
Germany and 5% per cent.
from other European coun-
tries. The circuit suffered
from the fact that it was

possible to overhear conversations, but methods of
imparting a high degree of privacy have recently been

developed.

Short Waves.

This year has been notable for the almost universal
adoption of short waves

Wireless 207
Werlel

for long-range

A valve panel al the Rugby station.

telegraph- circuits, and probably more new circuits have
been. opened than in any former year. The volume
of traffic dealt with by wireless telegraphy has continued
its rapid increase which began when the Imperial beam
circuits came into operation three years ago, and by
September, when these circuits were transferred to the
merger company, they were dealing with some goo,000

words a week with - this

The machine room, Tetney beam station.
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country.

The Radio-Telegraph
Convention.

As regards the wireless
communications of ships,
the most important events
of the year were the
coming into force on the
1st January of the new
International Radio-Tele-
graph Convention, which
resulted from the inter-
national conference held
in Washington at the end
of 1927, and the holding
in London in April and
May of an international
conference on the Safety
of Life at Sea.

The most important
regulations brought into
force by the Convention
concerned the distribution
of wavelengths amongst

wwWw americanradiohistorvicom
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Worlldl DECEMBER z5th, 1929.
This Year’s Progress: in Commercial Wireless.—
the various services ; ships, aircraft, fixed, broadcasting
and experimental. The use of the 300- and 450-metre
waves, which had been extensively employed by small
ships, has been curtailed in the interests ot broadcasting,
and is now practically abolished. For the same reason,
spark sets at coast stations are being replaced by inter-
rupted continuous wave installations, -except in the
case of very small ships’ sets, in accordance with the
regulations of the Convention. The qualifications
required of ships’ operators have been overhauled, and
new regulations introduced in connection with distress
and similar signals.

This regulation of wireless services throughout the
world was long overdue as the provisions of the pre-
vious Convention of 1912 were quite inadequate and
out of date, but it is surprising how well we had managed
to get along since the War on a policy which had
nothing behind it but goodwill and common sense.
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The Safety Convention.

The same might be said of the regulations governing
the installation and use of wireless in ships in connection
with the safety of life at sea. The only international
convention dealing with this aspect of wireless signal-
ling was produced in 1914, but owing to the War was
never ratified by any of the  countries concerned.
Regulations were indeed introduced in this country just
after the War on the general lines of those in the
Convention, but, on the whole, the regulations in other
countries were much less stringent. The new Con-
vention, which will come nto full force in 1931, will
bring all- other maritime countries into line with eur A ship’s leng-range transmitter.
present technical regulations, and will introduce severa?

new hnportant rules. For
two years before this con-
ference we alone had been
using automatic apparatus
for the reception of the
alarm signal, and it was
satisfactory that the con-
ference. recognised inter-
nationally the practical ad-
vantage of this apparatus
for keeping a safety watcl,
and laid down watch-
keeping rules for the ships
in which it is fitted.

This will be, too, the first
Convention to recognise the
desirability of fitting direc-
tional receivers for safety
purposes, and it stipulates
that every passenger ship of
5,000 tons gross and up-
wards shall be provided with
approved directional ap-
paratus.  The importance
of wireless in connection
with the dissemination, col-
lection and distribution of
meteorological data is fully
Teleplione transmitter, with control table in foreground, at the Rughy station. recognised for the first
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This Year’s Progress in Commercial Wireless,-

time, and co-operation between the various Govern-
ments with this end in view is arranged for on general
lines. The watches to be kept in different classes of
ships for safety purposes are also laid down.

Ships’ Wireless.

The chief advances made in ship-and-shore signalling
apparatus-include the substitution of I.C.W. for spark
sets in many ships and coast stations, and the continued
increase in the number of ships fitted with automatic
receivers for the alarm signal and with directional
receivers.  The number of automatic receivers now
fitted in British ships is over 1,000, and the number
of directional receivers over 800.

A number of new all-round wireless beacons have
been installed at various points on the coast, and a
directional beacon from
which ships not fitted with
directional receivers can
obtain bearings has been
installed experimentally at
Orfordness in Suffolk.

The increase in long-
range short-wave sets in
ships has been marked.
About 8o sets were work-
ing throughout the world
at the beginning of the
year, whereas about 180
are working now.

Wireless telephony, too,
Is at last beginning to
emerge from its long
chrysalis state so far as
ship communications are
concerned. Previously only
a very few ships, -mostly
fishing vessels, werc fitted,
but during the last few
months some of the large
liners have been fitted, and
experiments with short-
wave telephony with the
object of a commercial

Wireless
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services, and an international conference at the Hague
to advise on varjous technical matters which had arisen

- out of the regulations framed by the Washington

Conference.

The Prague Plan for the international regulation of
broadcasting wavelengths is rather outside commercial
wireless, and has been already fully dealt with in this
journal, but we might glance at some of the principal
recommendations of the Hague Conference.

Most of the recommendations referred to methods of
measurement, and technical problems which require
further study. The terms long and short waves have
always given rise to a certain amount of confusion,
and the conference recommended that waves be classi-
fied as follows: Below 100 kcs. (over 3,000 metres),
long waves; 1,500 to 100 kes. (200 to 3,000 metres),
medium waves; 6,000 to 1,500 kcs. (50 to 200 metres),

service are now in hand.
In Germany a commercial
service connecting with the telephone system of the
country is being tried experimentally with some small
ships. A few lifecboats have been fitted with wireless
telephony for the first time during the year.
Experiments have been carried out with the fac-
simile transmission of weather charts to ships, but no
commercial service has yet been commenced.

The Hague Conference,

This last year has been notable for international regu-
lations for the control of wireless communications, as
in addition to the coming into force of the International
Radio-Telegraph Convention of Washington, and the
holding of the international conference for the safety
of life at sea in London, there was held an international
conference in Prague for the regulation of broadcasting

A935
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The Indian and Australian receivers at the Skegness beam station.

intermediate waves; 30,000 to 6,000 kcs. (10 to 50
metres), short waves; above 30,000 kcs. (below 10
metres), very short waves. Waves between 50 and 13
metres are to be reserved in principle for long distances,
50 to 85 metres for moderate distances, 85 to 200 for
the shorter distances.

It was agreed that in practice a separation of
0.1 per cent. frequency is desirable to avoid inter-
ference.  This is the great problem which confronts
the development of wireless communication, viz.,
how is it possible to crowd into the ether, without
causing mutual interference, a sufficient number ot
waves to meet the demand? As the year closes, claims
are being made that a new method has been devised
to deal with this problem, but we must wait for next
vear to see how far these claims are justified.

www americanradiohistorv com
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A WIRELESS PIONEER.

The Late Admiral Sir Henry Jackson.

r 1 YHE world of wireless has lost one of its most notable
personalities by the death, on December 14th, of
Admiral of the Fleet Sir Henry Bradwardine

Jackson, G.C.B., K.C.V.O,, F.R.S,, D.Sc.,, M.LEE.

A career of distinguished naval service, culminating in an

of Hertzian waves. It was in 1893 that Sir Henry, while
commanding the Edinburgh, -conceived the idea of
utilising electro-magnetic waves for signalling purposes.
His experiments principally consisted of exciting a circuit
which included a filings coherer tapped by the hammer

S premmes —

of a high-resistance trembling bell.  In
1896 Sir Henry met the young Marconi,
and the two collaborated in experiments,
which finally proved to a reluctant
Admiralty Signals Committee that wire-
less was to supersede all other methods of
communication at sea.

Sir Henry Jackson remained respon-
sible for the progress of wireless tele-
graphy in the Navy until 1906, when he
became a Rear-Admiral. Lord Fisher
had already recognised his special scien-
tific ability by selecting him, in 1903, for
the office of Third Sea Lord and Con-
troller of the Navy. A spell of service
afloat was followed by an Admiralty ap-
pointment, and when, in 1915, Lord
Fisher left the Admiralty, Sivr Henry was
appointed First Sea Lord. In December,
1916, after rendering invaluable service,

‘The late Admiral Sir Henry Jackson in his wireless laboratory.
graph was taken soon afier the war.

appointment to the highest rank during the War, would
in itself provide the material for an engrossing biography,
Dut it is the late Admiral’s untiring devotion to the cause
of wireless from the earliest days which must appeal to
every amateur and experimenter.

Born at Barnsley on January 21st, 1855, Henry
Bradwardine Jackson entered the Navy in 1868. After
service abroad he joined the torpedo school ship
Vernon in 1881 and quickly demonstrated those scien-
tific talents which were later to be applied to the study

he retired from this post; he was pro-
moted G.C.B. in the same year, and on
July 31, 1919, was advanced to the
rank of Admiral of the Fleet. In 1920
he was appointed Chairman of the Radio Rescarch
Board. He retired from the Navy in July, 1924.

The late Admiral, who always showed a deep interest
in amateur experimental research, in 1922 occupied the
Presidential Chair of the then Wireless Society of London
and was a frequent figure at the meetings of the Radio
Society of Great Britain. Sir Henry was clected a
Fellow of the Royal Society in 1901. He was a member
of the Institute of Electrical Engineers, Hon. D.Sc. of
Oxford and Leeds, and Hon. LL.D. of Cambridge
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CORRESPONDENCE.

The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence shoutd be addressed to the Editor. ** The Wireless World,” Dorset House, Tudor Sireet, E.C.4, and must be accompanied by the writer’s name and address.

THE *STENODE RADIOSTAT.”

Sir,—The brief description of the action of the Robinson
« Stenode Radiostat,” given in your current issue, appeurs to
me to carry one rather farther in the explanation of the
apparently puradoxical performance of this device than 1is
indicated in the article in question. 1 refer to the words :
“The above explanation certainly discloses an ingenious method
by which ringing might be prevented on a set of high selec-
tivity, but it certainly does not explain why the sidebands in
hroadeast transmission get through on such a set.”” Ts this not
rather a contradiction?

For convenience modulation is thought of in terms of side-
band frequencies, the principal reuson being that the system

used for obtaining selectivity invariably employed in present
practice is a vesonant circuit, which has the property
of becoming more and more slow to respond to changes
of applied em.f. by corresponding changes of current,
as the selectivity is increased by reducing the damp-
img. But T see no prima facie reason why this should
be an inherent property of all selective systems. Thus, it a
telephony transmission is regarded as an oscillation of con-
stant frequency and vaviable amplitude, the ordinary tuned
eircuit, if made so selective as to respoud substantially only
1o this single frequency, must necessarily be of such low danip-
ine that the variations in the amplitude of the signal e.m.f,
are not matched by corresponding variations in the current
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in the cirenit (and corresponding e.m.f. availuble for operating
the receiver). In other words, the modulation is cut off, Jeav-
ing only the carrier.  The high modulation drequencies
ohviously suffer first.

On the other hand, if Dr. Robinson has been able to produce
a highly selective system which is able to respond to changes
in amplitude at audio frequencies (and why should he not?),
it is obvious that it would have the properties cluimed for the
“ Racliostat.”

This conclusion is arrived at. without assuming any know-
ledge of Dr. Robinson's system, or any fallacy 'in existing
theory, but simply by discarding the popular but unwarrant-
able assumption that all selective systems must have the same
properties as the particular one commonly used.

Lee, S.E.12. M. (. SCROGGIE, B.Sc., AM.LE.E.

Sir,—I was interested in your descuriplion of the above, and
venture to give an explanation of how it was possible to receive
the sidebands up to5 kilo-cycles and yet eliminate an interference
frequency difference of 1 kilo-cycle. d

1t is well known that a tuned civeuit is not symmetrical about
the point of tune: For example, the response to a frequency,
say, 1 ke. below the resonant frequency is Jess than tho response
1 ke. above. This difference is far more marked on longwave-
tuned circuits such as the intermediate stages of a superhet.,
and when several stages are used the effect is greatly increased.
The result is to give a superhet. a response curve extremely steep
on the lower side and a more gradual falling off on the other
side.

With sucli a tuning cutrve it is possible to tune in the signals
in such a way that the carrier frequency and one sideband only
is received. If then the interference frequency is such that it
comes  within the sideband which is dropped, it will not he
apparvent in the audio-frequency output.

With regavd to the low-resistance civcuit, your implication
that such remains selective when [requencies ave applied for an
exceedingly short time, does not scem correct.

An example is the super-regencralive receiver in wlich, when
actnally veceiving and amplifying, the resonant circuit has
negalive resistance.

Yot such receivers are very unselcclive.

Shetlield. R. E. RAYNER.

Sir,—Re the Robinson ¢ Stenode Radiostal '’ described in the
December 11th issue of The Wirelesz World. it appears that
the chopping up of the signal to neutralise the lag of a H.}¥. cir-
cuit is enough to cxplain the result described. This is because
the IL.F. circuit does not amplify the higher frequency modula-
tion when the lag is present, and it appears that the sidebands
have no objective existence, but are obtained by Fournier

Electrical  Wiring and Contracting.
Edited by H. Marryat, M.I.MechE.
Parts 2 to 4, which complete the first
volume, include drawing—with useful
illustrations indicating the generally ac
cepted svinbols used in electrical diagrams
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Series only. So {hat when the lag is eliminated, the circuit may
be made as selective us possible, R. SUGDEN.
London, W.11.

OURSELVES.

Siv,~1 can only crave your pardon for taking up your
valuable time with this letter—let its subject matier be at once
1ts excuse and its justification.

It was with pain and indignation that I read in your Editovial
views in to-duy’s issue the criticisia of Mr. Brown, ot South
Norwood, of vour policy in increasing the price of your paper,
and I feel sc keenly the attitude of this gentlemun that 1 can-
not resist writing to express my resentment.

How puerile are Mr. Brown’s ideas! Does he not, for
example, give any thought to the fact that although he may
e able to obtain technical advice from the manutacturers of
components (I have nrot heewsimilarly fortunate!) the replies
publislied each weel to readers’ queries are absolutely invalu-
able to others who have exactly similar problems? 1 could
wention numbers of iustances where I have been helped
by these published replies.  Does not Mr. Brown further
vealise that successful wireless veception can only be obtained
by most careful quantitative analysis and experiment?  And
where will he obtain sach technical articles, by such experts
in this most technical of all subjects, except in your paper?

There is a stuge which we amateurs reach at which we hegin
to realise how little we know, and how extraordinarily efficient
vour contributors are. It is ut that. stage that we appreciat
the fact that your paper is the only one which will help us.
Were vou to double or even treble the price of T/he Wireless
Waorld it would still be cheap by comparison with the quality
of its technical articies.

Perhaps vou will kindly aceept seasonable greetings from a
staunch supporter. H. D. McCLENAGHAN.

Dublin.

Sir,—I bheg to point out that my letter has been misquoted
in vour Editorial. I said “the bulk of the queries that you
veceive could no doubt be uccurately replied to by the mechanic
ar draightsman in the experimental workshop.”

Fair play, please! Thanks for your letter.

South Norwood. E. II. BROWN.

The complete sentence in Mr. Brown’s oviginal letter read :
“The bulk of the queries that you receive could, no doubt, be
accurately replied to by the mechanic or draughtsman in the
experimental workshop. The rest vou can refer to the compouent.
manufacturers, who are only too pleased to give technical in-
formation, as I have often proved.”

It is regretted that in our editorial we misquoted Mr. Brown
by implying that he proposed **the bulk of the queries ”* should
be referved to manufactuvers instead of * the gest.”"—Ep.

: Handhook for Wireless 1elegraph
i Operators (Revised .1929), issned by the
G.P.0. The principal additional matter
in this revised edition relates to the
classification of Radiotelegrams. especially

and the conventional section lining to de-
note various materinls—electricity and
magnetism, A.C. work and index to
Vol. I

Parts 5 to 8, which comprise Vol. IT,
include D.C. and A.C. generators and
motors, testing and measuring instru-
nents, wires and cables, also a secticn
on mathematies as applied to wiring and
contracting.

Each part pp. 64, with numerous-dia-
grams and illustrations, Published by
Sir Isaac Pitman and Sons, Ltd., London.
Price 1s. per part

A general notice of this publication
and the contents of Part I appeaved in our
issuc of October 23rd, page 474.
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Ladio Trafic Manval and Operating
Begulations, by R. L. Duncan and C. E.
Drew. A handbook primarily intended
for the use of operators and ainateur
transmitters in U.S.A. and comprising
instruction in Morse, operating rules and
regulations of the Radio Marine Corpora-
tion of America, International Radiotele-
craph Convention of Washington and the
Regulations attached thereto, U.S. Radio
Act of 1927, Ship Act of July 23rd, 1912,
and regulations governing the issue and
renewal of opervators’ licences in U.S. A.
Pp. 187, with 15 illustrations, cxamples
of oberators’ abstracts, logs, etc.  Pub-
lished by J. Wiley and Sons, Inc., New
York, and sold by Chapmun and Hall,
Ltd., London. Price 10s. net.
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those in code or cypher, and the charges
for five-letter code words. Dublished by
H M. Stationery Oftice.  Price 6d. net.

0000

Modern {(vamophones and FElectrical
Reproducers, by P. Wilson, M.A., and
G. \W. Webb, with a foreword by Comp-
ton Mackenzie.

/. comprehensive texi-book on the
theory and practice of gramophone con-
struction and the various prol'ems in
volved in the recording and reproduction
of sound. Pp. 2724 xvi, with 116 iltus-
trations and diagrams.

Published by Cassell and Co., Ltd.,
London, price 10s. 6d. net.
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Wireless
World
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DECEMBER :25th, 1929.

READERS’

PROBLEMS.

——

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

The Service is subject o (he rules of the Deparlment, which are printed below, these must

be siriclly enforced, in fhe inlerest of readers themselves.

A selection of queries of general

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

Uncontrollable Oscillation.

I lave just completed construction of n
detector-2 L.F. rveceiver, uging a com-
mercial  two-range tuner which in-
cludes a reaction winding. So far, re-
sults hace been disappointing - on the
medium wavehand, unrortrollable og-
cillation i produced unless the reac-
tion control condenser is disconnected.
On the lony-ware side, it is impossible
ta stop oscillation even in this way
unlegs I1.T. voltage 18 reduced to ¢
ridicvlously low volue. Can you-tell
me holv to put matters rjyht’

H. G. 8.

It seems that the tuning unit is de-
signed for a small reaction condenser
having a lower minimum value than that
of the condenser you are using; this would
account for the Lehaviour of the set an
the medium band, while H.F. cloke
vesonance is probably responsible for the
trouble on the long waves.

Removal of a few turns from the reac-
tion winding (or windings). comhined with
the substitution of another choke for thi
‘existing component, would almost cer-
tainly effect a cure, but we think that your
hest plan is to try the effect of connect-
ing a small fixed condenser (of about
0.0001 mfd. or even 0.0002 mfd.) between
anode and negative filament terminals of
the detector valve.  This addition will
almost certainly overcome the tendency to-
wards uncontrollable self-oscillation, and

RULES.

(1.) Only one question (which must deal with
a single specific point) can be answered. [.efters
must be concesely worded and headed ** Infor-
mation Departmend.”

(2)) Queries must he written on one side of
the puper and diuyrams drawn on a separate
sheel. 4 self-uddressed stamped envelope must
be enclosed for postal reply.

(3.) Designs or circuil diagrams for complcte
receivers cannol be qiven: wunder preseni-day
conditions justice cannot he done to questions
of this lind in the course of a letler.

(1.) Practical wiring plans cannot be supplied
or considered.

(5.) Designs for components such as L.F.
choles, power (transformers, elc., cannot be
suppltied.

(6.) Queries arising from the construction or
operation of receiverg must be confined to con-
strucltional sets described in ‘* The Wireless
World ” or to standard manufacturers’ receivers.

Readers desiring  information on malters
bepond lhe scope of the Imformation Depari-
went are invifed lo submil suggestions regarding
subjecls to be lrcated in fulure arlicles or
varapraphs.

will improve detector efficieney;—probably
to i very noticeable extent.. The addition
of this capacity may possible modity the

frequency characteristies of the L.F. am-.

plifier, but is hardly likely to do any
harm.

coco0

Where D.C. Resistance is Unimportant.

{ am going to make up a small hattery
eliminalor (to worlk: on my :A.C.
supply) for providing grid bias poten-
tials for a large amplifier. Will you
tell me if the primary and secondary
winding of « disused L.F. transformer
are likely to he satisfuctory for
smoothing purposes in this piece of
apparatus, or would it be safest to
arder a special choke? Of course, th
cindings will be joined in series.

G. . H. C

‘There is no reason why the windings
of a reasonably good L.F. transformer
should not he gquite satistactory for this
purpose. Their ohmic resistance is likely
to he considerable, but it should be an easy
matter to ensure that this value will be
low compared with that of the potentio-
meter across which the biasing potentials
are developed.

0000

The Baby Alarm.

Please do not consign this letter to the
wazle-paper basket before reading it
through: my query i3 a perfectly
serions one, and I win emboldened to
aili it as I seem_to remember that a
simiar problem was treated in your
pages some years ayo.

Vow for the question. Is it pos-
sible to install a microphone over a
baby’s cot in a distant room, and to
connect the instrument to a receiver
so that the child’s cries will be super-
i posed on the broadcast programine ?
My set ig an 1. F.-det.-L.F. combina-
tion, awith grid detection and trans-
former coupling : if this addition can
be made to it, will you please show

me how to proceed? T. S. W.
You need have no fear that vour query
will be treated as frivolons; hardly a week
goes by without our receiving a request
for information on this subject. Many
harassed parents seem to feel a very real
necd for means of knowing that all goes
well with their slumbering progeny while
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they themselves are listening to the even-
g programines.

Fortunately, it is by no means diflicult
to arrange that any sounds indicative of
untowaird happenings in the child’s bed-
room may be ampiified by the set antd
heard through the loud speaker. As a
rule, at least two magnifying stages are

TO LF.
AMPLIFIER

’ MICROPHONE
=S b, oy
= ! [:E]
0001 mfd i d
Lo
A=y
b

!
#ICROPHONE\ Q. sy
TRANS.  rRmpoesS =
EXTENSION |
EAD !
Job—--e- 4

MICROPHONE

BATTERY

Fig. l.—Where distortion can he tolerated.

the detector valve may be made to work

as an extra amplifier in a microphone
circuit.

necessary. so in your case the detector
valve must be made to amplify : rectifi-
cation will, of course, introduce dis-
tortion, but this shoold not matter.

The secondary winding of a microphone
transformer is mserted in the grid return
lead of the detector valve in the manner
shown in Fig 1, and should be shunted
by a fairly large H.F. by-pass condenser,
Connection is made hetween the trans-
former primary and the distant micro-
phone through extension leads, a small
battery being interposed; very often it is
possible to use the receiver L.T. cells for
this purpose. Some method of breaking
the micrephone circuit must be provided
to prevent waste of battery current.

Microphone and transformer should be
obtained from the same source, and it is
desirable that these pieces of apparatus
shonld be designed for working together.

May we express the wish that you will
have no cause to test the functioning of
the- apparatns during the Christimas
festivities?
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