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P T >
RAISING THE STANDARD OF

BROADCASTING,

F we look back over tlie years which have intervened
since the initiation of broadcasting, it becomes ap-
parent that progress towards perfecting reproduction

has come about in a series of very definite stages, with
periods of comparative stagnation in between, and not,
as has often been suggested, by a gradual process of
improvement of existing apparatus, with no outstanding
landmarks of major achievement. There have un-
doubtedly been definite steps leading up to the present
high quality of reproduction. We need only cite a few
instances. In the days when the transformer used for
coupling L.F. stages was a poor product, the aim being
to achieve a high degree of amplification almost regard-
less of equal amplification of the audio-frequency range,
an mnportant step forward in quality of reproduction
occurred with the introduction of resistance coupled
amplification in the L.F. stages. The later production
of low-frequency transformers, giving almost equal
amplification over the whole audio-frequency range,
brought about a definite improvement in quality of re-
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production, as did also the introduction of valves
specially designed for low-frequency amplitication.

Shortcomings of Loud-speakers.

For quite a considerable time, however, the loud:
speaker remained a source of some disappointment tg
those who aimed at the ideal. Many of the early types
of loud-speaker were, of course, excellent in their way,
and were often superior in their performance to the sets
to which they were connected, but with the improvement
in the receiver itself the shortcomings of the loud-speaker
became more apparent, and to-day it can be said that
it is the loud-speaker, and in particular the moving coi
tvpe, which has served to introduce a new standard in
broadcast reproduction.

With a well-designed receiver operating a modern coil-
driven loud-speaker, we arrive so near to perfection ai
the receiving end that the least error in the transmissions
becomes obvious; whilst this fact shows up to a remark-
able extent the very high standard which the B.B.C. hav¢
achieved in their transmissions, it also serves to indicatc
that nothing short of the highest standard in transmissior
will hereafter be tolerated by the public because of the
inability of the modern receiver and loud-speaker to fail
to reproduce possible errors in transmission. Just as the
moving coil loud-speaker is exacting in respect of the
transmissions, so the user is now realising that it is also
necessaly to pay particular attention to the operation of
the loud-speaker in the home, and because its perform-
ance enables the listener to be more critical of reproduc-
tion than hitherto, questions such as whether reproduc
tion should correspond in volume to the original perform-
ance hitherto ignored also begin to excrcise the minds of
critical listeners.

Importance of a High Standard.

It is undoubtedly in the interests of broadcasting
generally that the listening public should be trained to
be critical and should appreciate the best in reproduction,
and for this reason we welcome the popularity which the
coil-drive loud-speaker has achieved, and feel that we
can take some credit to ourselves for our part in popular.
ising loud-speakers of this type and bringing their con-
struction within the scope of the modest workshop and sc
providing a new field of amatcur interest.

The present issue is devoted mainly to the loud-speaker
and a review of the types of coil-driven instrument and
parts which are now available on the market, whilst
various contributions deal with the conditions under
wlhich the coil-drive loud-speaker should be used in
order to ensurc ideal reproduction.
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Difficulties Encountered.

By F. H. HAYNES.

receiver and amplifier design, has been very care-
/ fully threshed out during the past two years.
Problems arising out of the obscure networks existing in
low-frequency amplifiers have been carefully considered,
and the divergence of views formerly held on circuit
component values have been replaced by a common
unanimity and the setting up of ‘‘a standard practice.”
Novelty of circuit system is fast disappearing, and there
1s now only one right way of designing the home broad-
cast recetver. Wireless World readers

QUALITY in broadcast reception, as dependent on
|

loud-speakers sold has long been expressed by five
figures. This rapid development has given rise te many
queries based on difficulties encountered in setting up
and working the loud-spealker, and the aim in this article
is to answer briefly some of the typical questions asked.

Selectivity and Quality.

Incidentally, the difficulties met with are relative to
circuit practice rather than the loud-speaker itself, the
associated receiving set being stringently put to the test

when operating a coil-driven loud-

have been appreciative of the part
played by this journal in pushing for-
ward to apparemnt finality modern re-
ceiver design, including those step-
ping stones, long-range receivers
without reaction, the Everyman Four
teceiver, battery eliminator design,
valves and values and voltage swings
in L.F. amplifier construction, as well
as the method of avoidance of in-
cipient oscillation, and followed more
recently by a realisation that to bring

Much information has appeared in
these pages concerning the construclion
and fhe underlying p-inciples of the
moving coil loud-speaker, and it has not
been the aim in this article to repeat
information to which the reader already
has access. The purpose is rather t2
deal with the many practical operating
difficullies that have arisen and to put
fo.ward a summary of facts.

speaker. First there is the ambi-
tious listener who asks for ‘details of
a receiver that will bring in the Euro-

pean stations, and arranged for
operating the moving-coil loud-
speaker. To this question the reply

is that the loud-speaker will reveal to
the trained car the imperfections of
the long-range set and its inability to
maintain quality.  Efficient high-
frequency amplification demands
selectivity, while for quality it is es-

the moving coil loud-speaker before
the listening public would lead to an advancement in the
musical status of broadcasting.

IFollowing the series of lectures and demonstrations ot
the moving coil loud-speaker arranged in many centres
by The Wireless World during 1926, and the development
of the first constructional design for building and operat-
ing loud-speakers of this type, a band of enthusiasts has
sprung up specialising in this new branch almost on a
parallel to the transmitting amateurs of old, though in
much greater number. To-day there are .over thirty
manufacturers catering for their needs, and the number
of scts of moving coil loud-speaker parts and complete

sential that the wide spectrum of fre-
quencies which it is hoped is set up by the transmitter
shall be present in the tuned input circuit to the detector,
the {requencies being represented in their correct relatiye
amplitudes. A modulated wave occupies a frequency
band equal to twice the highest note-frequency involved;
thus if note frequencies as high as 10,000 cycles, such as
are emitted from the instruments in the studio, are to be
carried by modulated waves to the receiver, then the fre-
quency band is 20,000 cycles, so that at a wavelength of
300 metres there is a broadening of the response peak
to some 6 metres either side of 300. Bass notes are con-
veyed by wavelengths close to the value of 300, but the
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The Moving Coil Loud-speaker.—
very high note frequencies may be so far displaced on
cither side of the fundamental wavelength as not to be
embraced in their correct relative amplitudes by a
sharply tuned receiver circuit.

With a single stage of high-frequency amplification in
a stable condition, the effect of sharp tuning, though ob-
servable, is perhaps not serious, but with two efficient
stages, both sharply tuned to the same wavelength, a
modification of the modulated wave occurs with a marked
cutting off of the side bands. This results in a lowering
of pitch and the predominance of bass, coupled with a
general impairing of quality. Musical instruments are
identified by their characteristic timbre conveyed in their
harmonic overtones, and the loss of the
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arranged to be more free from distortion than the alter-
native systems of L.F. intervalve coupling, a multi-stage
resistance amplifier is probably not the best arrangement.
Two stages may not give sufficient amplification to occupy
the maximum grid voltage swing permissible at the out-
put valve. Practice reveals that even with two stages re-
sistance coupled, with carefully selected values for inter-
valve couplings, a high note loss results. In three
stages the effect is more marked, unless a very small am-
plification gain per stage is the aim. All of the troubles
cited in connection with excessive selectivity appear to an
even more marked extent, so that the instruments of the
orchestra lose their brightness, and the result sounds
“dull” and “‘rounded.””  On the other hand, a good
LF. transformer coupled stage wilk

detector valve, needing as it does a

; . ; . | A . ; DY

high note frequencies bringsaboutthat [ HHH T [ I T invariably possess a rising character-
difficulty of distinguishing between [ | '&_H + ."’5"5."” J'—Tl 1] istic so that when combined with a
such instruments as the violin and the } EENEN B %] ' | Pt single resistance stage it effectively
flute. The characteristic tone of the |1~ T j HtLi— { | iJr~ compensates for the declining re-
violin is created by harmonic frequen- [ [ | H:j [T sponse  of the resistance  coupling.
cies of four and five times the funda- 4 | A e [ L] —‘—t Assuming the use of an anode bend
mental note which it may be emitting, T 7 | tf ) J e

|}

vet the peculiar pureness of the sound
given out by the flute marks the ab-
scence of harmonics. Percussion instru-
ments, as well as articulated speech,
are even more difficult of faithful re-
production, for in place of sustained
multiple or harmonic frequencies tran-
sients built up of complex and abrupt
lharmonics are present, which, when
analysed, involve exceedingly high
note frequencies. Certain of the sounds
of speech are identitied by the presence
of high overtones, while it must be
recognised that if musical reproduction
1s to be ““crisp”’ and ‘‘ clean,’” audio-
frequencies up {o the limit of 10,000
cycles must be faithfully maintained.

Avoid Reaction.

liberal input if quality is to be main-
tained, then a resistance stage {fol-
lowed by a transformer stage, each
i coupling being designed for low
T magnification, will create the maxi-
L mum permissible voltage swing that
can be applied to the output valve.
On the subject of detection a tes is
| very convincing as to the inferiority
1+ of the leaky grid arrangement. Anode
bend detection is recommended, and
— it is questionable whether a two-
[ -[]  clectrode detector sometimes suggested
, is worth while. True, the by-pass
Z+ 1] condenser of the anode circuit is in-
. jurious to quality, yet it is doubtful

I
[
!
|
}

L e

N

I} if a non-amplifying diode ameliorates
this condition as it calls for greater

~

For this reason also the regenerative
receiver htted with any form of reac-
tion for usc as a means of increasing
oscillation amplitude is objectionable,
as it mainly stimulates those oscillation
frequencies associated with the bass.
Another point arises here, for it is ob-
vious that detuning of a single circuit
as a means of volume control results
in a cutting off of side-band frequen-
cies on one side of the fundamental, as well as a reduc-
tion of the bass frequencies. Detuning of a sharply tuned
circuit at once renders reception by a moving coil loud-
speaker thin and high-pitched. From these considera-
tions it will be realised that long-range reception by two
tuned H.T. stages is not easy, as it involves the devising
of a method of flattening the tuning which, incidentally,
may bring with it considerable interference.

Apart from range there is the querist in search of a
‘““ quality receiver.”” He generally asks, and rightly too,
for two or more resistance-coupled L.F. stages. Although
resistance coupling as a single stage can undoubtedly be

B9

amplification,

The range of audio-frequencies con-
veyed by a modulated wave are ranged
about a carrier, the wave-band spread-
ing as the note frequency increases.
Bass notes are associated with the peak
of the resonance curve. Areceiver ren—~
dered too selective by the use of re~
action, or incidental to excessive H.F.

dominance of the bass.

high notefrequencies are preserved the

characteristic tone of particular
musical instruments is lost.

2 |
"’91":0 magnification in  the subsequent
KiLOCYOLES amplifier. Crystal detection still lin-

gers as the ideal in the minds of those
who have not forgotten the good
listening provided by crystal and

headphones. Apart from any failings

of the crystal detector itself, the

brings about a pre- problem of designing a coupling
Unless the

transformer from a crystal of uncer-
tain resistance to the amplifier is best
. avoided, as it entails the risk of serious
distortion arising at the input to the amplifier.

Summary of Practical Data.

Summing up, our experience in circuit design indicates
that one cannot do better for local station reception than
use an anode bend detector valve followed by a resist-
ance-coupled valve and a transformer-coupled valve
with output choke filter. For moving coil loud-speaker
work adopt the following values: 150 volts at the bat-
tery terminals feeding the detector and first L.F. valves,
a coupling resistance of 100,000 ohms shunted by 0.0001
mfd., followed by a mica coupling condenser of
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speaker.

o.0o1 mfd. and grid leak of
2 megohms ; usc a low ratio
intervalve transtormer of
good design, an output
choke of ample current-

carrying capacity of about
30 henries or more, at 50
to 100 mA.; a feed con-

denser of 3 mids. As to
valves, the anode bend de-
tector is of the H.F. type
(20,000 ohms) in preference
to an R.C., and biassed to
some 3 volts. If volume is
excessive it is best reduced

T
1

by substituting an L.F.
valve (7,000 ohms) and

r
3

PPy V——

slightly increasing the grid-
bias. The sccond valve is

of the L.F. type, followed
by a power output .valve
(2,500 to 5,000 ohms). The
s1ids of parallel eonnected valves must each be separ-
itely fed through leak resistances of 0.25 megohms to
avoid parasitic oscillation. At the same time grid cur-
rent must be most carefully guarded against.

If an alternative programme is required, the aerial
bad, the distance from the local station more than about
six miles or local frame aerial reception required, the
introduction of a single neutralised H.F. stage with
Wireless World type H.F. intervalve transformer
becomes essential. An H.F. valve may be used for
this stage, yet if volume is too great, or sharpness of
tuning excessive, it may be replaced by one of lower
impedance. Satisfactory results can be obtained with
170 volts fed to the output stage and with a moderate
power valve, which, with a grid bias of 20 volts, will
pass a current of about 14 mA. If mains are available,
a valve of the LS3A type should undoubtedly be
adopted, fed with 350 volts and a grid bias of about 7o.

+100 v
v m

+|'"15

| e

Method of supplementing the D.C. mains voltage and providing a

charged accumulator battery for the early valve stages. Switch

in position 1, battery on charge through the lamp ; position 2.

current applied to loud-speaker field winding and H.T. accumu-
lator series—-connected to the mains.

Typical receiving circyit for moving coil loud-speaker.
C;, 1 mfd.; G;, 1 mfd.; Cg, about 0.0002 mfd. or variable; G-, 0.0001 mfd.; Cy 0.01
Cy, 3 mfds.; Ry, 100,000 ; R,, 2 megohms, taking care to most carefully guard against grid current.

C;, Cs, 0.00035 mfd.: C,, neutralising:
mfd. ;

Two such valves in parallel may be provided for, though
the merit of the additional valve is doubtful.

Hints on Using Mains.

On D.C. supply an accumulator battery of 150 volts
may be readily charged through 4 tamp and discharged
in series with the mains in order to create the high anode
potential to the output valve, and at the same time pro-
viding high-tension supply of low internal resistance for
the earlier stages. To keep clear of the danger of dis-
tortion arising from incipient oscillation by virtue of
back coupling through the resistance of the battery, wire-
wound resistances of 20,000 ohms should be interposed
in the leads to all valves other than the output stage,
while each H.T. + terminal on the set is connected across
by means of a 2 mfd. condenser to a common L.T.
minus.

In the push-pull method of intervalve coupling the
solution is provided by way of accommodating the
liberal grid swing demanded, if the bass notes are to
appear in their correct relative amplitude, while anode
voltages between 150 and 240 suffice. Complications by
way of lack of balance in the valves or the transformer
windings may be the cause of most distressing distortion,
though the conditions in the circuit are now better ap-

preciated and precautionary measures worked out for

preventing distortion by oscillation.?  As regards dry
battery working, however, in the absence of D.C. mains
the push-pull system creates an almost uneconomical
drain on the cells.

A.C. mains call for a high voltage rectifier with
R.H.1 type rectifving valves, the transformer being
wound for secondary potentials of 375 +375. The
inclusion of a separate filament heating winding for the
output valves on the transformer is worth while. De-
tails of such a rectifier have already appeared.” For the

! “ Push-pull Problems.”” FElsewhere in this issue.

? “ The Moving Coil Loud-speaker. How to Build and
Operate.”” Published from the offices of 7'he Wireless World.
(Iliffe and Sons. 1s. 6d. Post free 1s. 8d.)
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early valve stages a separate rectifier is more convenient
than using a single high voltage rectifier for all valves
owing to the excessive voltage drop, and the consider-
able watts to be dissipated across the necessary resist-
ances. Variation of potentiul moreover caused by a
change of grid bias on the output stage would modify
the voltages applied to other valves.

Field Current Economy.

Referring to the loud-speaker itself, the principal ques-
tion raised is that of field current. As previously stated,
a minimum of some 30 walts is necessary owing to the
high magnetic leakage to create the required flux density
across a moving coil gap of 5-32in. assuming the general
dimensions shown in the casting designs included in
hese pages. Gap width and energising watts vary
roughly according to the square, so that by halving the
width of the gap to 5-G4in. affects a quartering of the
watts required to produce the same magnetic flux. Tt
15 thus obvious that as we cannot get * something for
nothing,”” a current of 1.5 amperc at 6 volts must be con-
sidered the very minimum. Liberal gap width is, from
the practical standpoint, undeniably desirable unless the
moving coil is entirely supported by a centring device
arranged to be independent of the pull exerted by the
diaphragm and its supple mount.

However well a coil may be set up, even with the aid
of strings, it will require periodical readjustment, though
the greatest danger is that the coil may after a while
change its shape when rubbing on the pole is inevitable.
Contact with the sides -of the gap is by far the most
common fault in moving coil loud-speaker operation.
LEven the merest friction gives rise to a buzzing effect.
True, it may only be detccted by most careful listening.
and then only on a particular note brought about by
some critical displacement of the diaphragm, yet to the
irained ear the effect is distressing. It is a wise plan to
have in reserve a finished diaphragm and coil already
mounted on its ring for substituting in the case of ditfi-
culty in clearing the walls of the gap, while there is
always the danger that the winding may become faulty.
No centringdevice is required in the liberal gap of 5-32in.
or even {in., vet for the small gap with battery energised
field three light adjustable coltons, 120 degrecs apart,
afford a solution to the centring difficulty.

Complete field winding data have already been pub-
lished, and, in brief, are as follows: For maximum flux
density with floating 6-volt battery, use 7 Ib. of No. 14
D.C.C.; 6-volt, 30-watt winding, 6 1b. of No. 16 D.C.C. ;
6-volt, 8-watt winding, 7 1b. of No. 18 enamelled ; 200-
240 volts, 4 lb. of No. 34 ¢namelled, or with a slight
temperature risc an increased field strength will be
obtained by using 4 Ib. of No. 32 enamelled.

Manufacturers are involved in deciding upon details
of the diaphragm and coil-winding data, some of which
depend upon rather varying and uncertain properties.
From an experience which has been gained in the con-
structing, examining, and demonstrating of a large num-
ber of loud-speakers, varying in dimensions, materials,
and winding, and operating data, the following sum-
mary is that of the form of construction giving probably
the best results. Diaphragm of ‘“ two-sheet ”’ (10 mils.)
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Bristol board, #7iin. diameter, coil about 2in. diameter,
and consisting of 1,400 turns of No. 46 or 47 enamelled
wire operating from an LS5A output valve. What might
be considered as a fairly tight mounting, such as is pro-
vided by a shcepskin (brown variety) ring free from
bagginess, appears to give better results, especially in the
upper register, than a diaphragm carried on a free or
excessively elastic suspension.

The diaphragm with coil attached and edge flared
over is secured to the skin while laid flat and un-
stretched.  When fixed it is next secured to the mount-
ing ring, after which the surplus centre disc is easily

A.C. MAINS
e

e MODERATE
il POTENTIAL
; | H.T.
RECTIFIER
b = —§->
- . SRS A
(| |
AC. AC.
O arc ©
RECTIFIER HIGR
FOR FIELD POTENTIAL
AND HT
Sansny RECTIFIER
L—||||i +& 350 V. ‘—
& + CONNECTED
TO SET

A.C. mains connections. Switches up (positions 1 and 3), both
6 volt. accumulators on charge. Switches down (positions 2 and 4),
tilament and field current on, arc rectifier and H.T. battery
eliminators in operation. Contact 2 to be closed hefore and opened
ufter contact 4 so as to.discharge the smoothing condensers of the
eliminators.
pared away with a razor with blade lying flat along the
inside conical face of the diaphragm. An eddy current
damping ring is to be found near to the moving coil in
certain of the commercial loud-speakers. Its purpose is
to equalise the speech currents through the coil over the
frequency scale, while, incidentally, it serves to hold a
centre pole of the holted-in type coriectly in position.
This is mentioned as the effect of the ring is very similar
to that which arises from a few accidentally short-cir-
cuited turns.  No detrimental effect will arise providing
that the short-circuited turns can carry the induced
current.  Movement of the coil becomes damped by
virtue of short-circuited turns resulting in a slight reduc-
tion in volume, yet the effect may even be beneficial.

Remote Control.
As a means of entertainment in the home the moving
coil loud-speaker, with carefully designed receiving set

and battery eliminator, is worthy of an attractive
cabinet. The large size baffle type, not too deep and
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with a well-ventilated back, is preferred by the writer.
Just as a skilled piano maker depends for tone (sup-
pression of certain harmonic frequencies) upor the pro-
perties of the frame and the cabinet, so a slight colora-
tion may be introduced by the loud-speaker cabinet.
Adding tone to a loud-speaker is almost avoided in the
type of cabinet having a large front panel.

As so much internal space is available, a set may well
be self-contained and mains operated, taking the pre-
caution to carefully pack the detector valve in a cotton-
wool padded box to prevent acoustic reaction. On the
other hand. the receiver may be set out on a baseboard
and stowed away even in a loft, and brought into opera-
tion by a pair of simple relays. For example, on A.C.
supply a large type rectifier, with 6-volt battery per-
manently connected across it, and housed in the loud-
speaker cabinet, might be switched on from a nearby
lighting point by one arm of a two-pole two-position
switch, the other arm closing the battery circuit to the
field. Two pairs of wires will connect with the sct, one
for conveying the transmission to the moving coil and
the other linked across the ficld winding would convey
6 volts to the relavs when the field is energised. Thrown
over to the opposite position, the two-pole switch could
be arranged to provide battery charging. The relays

Short-wave Stations.

A correspondent  at  Kingston-on
Thames sends us particulars of a few
more short-wave stations which supple
ment the list published in our issue of
February 8th.

Wireless
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would close the eliminator circuit, including output
valve lilament heating, as well as an accumulator cir-
cuit connecting to the earlier stage valves.

Remote volume control is not easily arranged, though
it would seem desirable owing to the wide changes which
occur in respect of broadcast transmissions as to the
speech voltage delivered by the detector valve. Almost
every change of control by way of change of modula-
tion is most apparent, and is particularly marked in con-
nection with outside broadcasts, though often arising to
a distressing extent in the swilching over between items.
Changes in signal strength call for a substitution ir the
valves of the receiver, so that if a reduction in volume
is required to be made an increased grid swing can, 1f
necessary, be accommodated.

Alternative programmes are readily provided by the
use of a pair of tuning condensers in association with
a comnion inductance and a two-position remote con-
trolled relay switch. Quality in our broadcast transmis-
sions is not consistently maintained at its highest stan-
dard, and occasional failings are readily revealed by the
moving coil loud-speaker. Often a good item is marred
to the critical listener with his coil-driven loud-speaker,
while it may be appreciated by the user of a more
modest set whose ear has been trained to be more
tolerant.

the result of discussion at the Washinglon
Couference :—

APV Malabar, Java, on 14 1ctres.

GLL Dorchester (Beam Station) on 21.4962 metres
working with Maadi, Bgvpt.

PID San Martin, Dutch West Indies, on 17.7
metres, working with Hollaud and New
York.

SPP Rio de Janeiro, Brazil, on 13 metres.

SUX Cairo, Egypt, on 19 metres.

XGA Muikden, China, 0ii 29 metyes.

We understand that the short-wave station on 8S.
Derbyshire,” GLYX, is no louger working.
ocCco
Brazil Heard in Kent.
A correspondent in Tunbridge Wells
lells us that early in the morning of May

20th he picked up siguals from the
Roosevelt ~ Memorial  Expedition  in

Brazil, the strength on an 0-v-1 receiver
being R2—R3. The note was pure D.C.,
with a tendency to high-speed fading,
the wavelength abont 20 metres, and the
call-sign SB GMD. The station was en-
deavouring to call up U.8.A., but ap-
peared to get no reply. The signals
faded out at about 012) B.S.T.
00C O

General Note.

Mr. J. E. Johnson (2ADC), 7. Chest-
nut. Avenue, Wood Street, Walthamstow,
asks us to state that he is willing to
stand by and report om signals on all
wavelengths between 11 and 60, 150 to
200, and on 440 metres, from 1900 to
2200 B.S.'f. during the week and at any
tine on Sundays, by arrangement.

Q000
Foreign Hon. Memberships. for G 6CL.

Mr. J. Clarricoats has been elected a

member of the Czecho-Slovakian Amateur

Chile. PK Dutcl: East Indies.

Canada. PP Brazil.

CL Cuba. PZ Surinant.
AND QUERIES CN Moroceo. RA Rusia.
* CP Bolivia. RV Persia.

CR Portuguese Colonies, RX Panama.

.................................................. CS Portugal. RY Lithuania.
CV Rumania. SM Sweden.

. oy - . ; Yols

Radio Society (R.K.C.8.), in addition to CW Urnguay. SP Polaud,

. A 2 ’ CZ Monaco. SU Igvpt.
heing the only British member of the D Germans. SV Creece.
German (D.F.T.V.) and Danish (E.D.R.) EA Spain. TA Turkev.
—— . organisations EI Ireland. TF lceland.
amateur OTZalIsy . EL Liberia, E. TG Guatemnala,

cooo Eg gslthoniu. TI Costa Rica.

i pTn] “thiopia. TS Sarre.
Radio Jurgon. . . . A F  France and Colonies. UH Hedjaz.

Apropos the strictures in our issue of G England. UL Dutch East inices.
May 2nd on the misuse of ““ Radiese ” in  HA lungary. UL Lusemburg, *
written correspondence, the accurrence of g’g %“1352“?_“"- gg }EE{"{S“‘"“-
these abbreviations even in formal busi-  HH Hait. VE Canada.
ness communications seems to be increas- gIJ Ic)olminli)c_an Republic. 3‘}){ éust{raliuh :

p -1 ; . A olorbia. Newfoundiand.
ing. We could pick out dozens of examples  Fp golquras. VP Dnglich Colohies.
from our weekly budget of correspond- HS Siam. VT India.
ence; one recently received, on a purely I Italy. W US.A.
formal business nutter, ended up ;( {Ials’a‘; §({2 ?I}?:;:o
“ Thanks very O.M., bhest DX es 73. LA Norway. YA Afghanistan.
Now we, no, /. the compiler of these LO Argentine. YH New Hebrides.
F SN % £ S LZ Bulgaria. YI lIraq.
notes, am painfully conscious of an in- W g 0 YL Lettonia,
creasing spread of grey hair, but have not N USA. YM Danzig.
vet fallen into senile decay, and, theve- 83 gfl"l—llil ‘ glsi g‘;cag:ﬂw&or
Y g s ' nd. nooalva 5
fore, strongly ”ob_]ect to  being called OK Czecho-Slovakia. YV Venezuela,
“ Very old man ' by a total stranger. T’o ON Belgium and Colonies. ZA Albania.
adopt an historical saying, * Please don’t QU Denmark, ZK New Zealand.
AN : ol ' s PA Holland. ZP Paraguay.
do it!’ Tt is merely silly and not very  py Curacao. zs Sovu[ﬁ " irica,
courteous. vooo We believe that this list has not yet
, g received the approval of all countries con-
QRA’s Wanted. \ . cerned and must only be regarded as
‘PjU DSKW JZR EAHW EWAXA  tentative. The change from the system
EWAD. devised by the A.R.R.L., to which we are
c000

International Prefixes.

Apropos our note on page 550 of our
issue of May 16th, we understand that
the following list of nationality prefixes
has been provisionally recommended as

WAWW. americanradiokistory com

just gelting accustomed, is likely to lead
to considerable confusion, and we trust
that if this, or any other list of prefixes,
is authoritatively adopted, it will be fixed,
final, and satisfactory to all countries
concerned.
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Design Details of a High=efficiency Moving Coil Unit." -

") EFORI the advent of radio-broadcasting, practic-

) ally the onlv loud-speakers in commercial use

“ were of the horn variety. In recent years this
type has been largely supplanted by others of more com-
pact design. However, where size is not of prime im-
portance, a loud-speaker with a horn still has a large

MOVING
CoIiL

DIAPHRAGM
AREA 28 SQ. CMS.

Sectional drawing through ficld magnet and diaphragm support.
A is the moving coil;: B, the dished aluminium diaphragm; C, an
obstruction which causes the sound waves to reach the throat of
the horn in phase for the purpose of preserving high notes: D,
moving coil gap; E, ventilating aperture at rear of diaphragm.

field of service, as, for instance, in public address
systems.  For such uses, the greater directional effect
obtained by the nse of a horn has in some respects defi-
nite advantages. In the design of the unit about to
be described, we have had in view particularly the re-
quirements for such services, where the following quali-
fications were deemed of the greatest importance: a
good response-frequency characteristic up to frequencies

" An  Extract from a paper by E. €. Wente and A, L.
Thuras. American Telephoue and Telegraph Co., New Yok,

s 13

Vit

* speakers, either of the horn or cone tvpe.

Wireless
World

599

IRMY

R’

of at least 5,000 cycles, large power output without dis-
tortion, high efficiency, and constancy of performance.
A loud-speaker movement ol the moving coil type is
here described which is particularly adaptable to the
horn type of instrument, and represents a notable ad-
vance over similar devices at present available. Iis
design is such as to permit of a continuous electrical
input of 30 watts as conirasted with the largest capa-
city heretofore available of about 5 watts. In addition,
measurements show that the receiver has a conversion
efficiency from electrical to sound energy varying be-
tween 10 and 50 per cent. in the frequency range of
60 to 7,500 cycles. Throughout most of this range, its
efficiency is 50 per cent. or better. This contrasts with
an average efficiency of 1 per cent. for other loud-
Combining
the s0-fold increase in efficiency with a 5- or 6-fold in-
crease in power capacitv. a single loud-speaker unit of
the type here described is capable of 250 to 300 times
the sound cutput of anything heretofore available.
This device is in commercial use in connection with
the Vitaphone and Movietone types of talking motion

The complete unit.

wwWwW.americanradiohistorv com
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Coil Drive Horn Loud-speakers. —
pictures.'  As commercially produced in quantities
numbering several thousand, an average efficiency.of the
order of 30 per cent. has been realised.

As this paper is concerned with the

Wireless
World

JUNE 6th, 1928.

little tendency to oscillate about a diametrical axis, as
there is great rigiditly against a radial displacement of|
any part of the coil.  The portion of the diaphragm
lying between the coil and the clamping surfaces has

tangential corrugation, while the inner

design of the driving mechanism, or
the unit proper, and not with the
horn, we shall confine our discussion
to the operation of the unit when con-
nected to a tube of infinite length and
of the same cross-sectional area as
the throat ot the horn.

In order to cover the desired fre-
quency range, the method of coupling
the diaphragm to the horn is as
shown on the accompanying sectional
drawing. By this means the disturb-
ances reach the horn more nearly in
phase without having to pass through
any restricted passages. The throat
of the horn is flared annularly to the
point where it meets the edge of
dished diaphragm. The disturbances
reach the throat of the horn from the

portion ol the diaphragm is drawn
into the form of two re-entrant seg-
ments of spherical shells ; this part is
thereby made very rigid, so that it
moves as a unit up to high frequen-
cies.

For the driving element of loud-»
speakers either a moving coil or a
moving armature is commonly used.
The latter is in gencral satisfactory if
driven at a small amplitude. How-
ever, where large powers are in-
volved, the moving coil drive can be
much more simply constructed, so
that it is free from amplitude distor-
tion; it has the further advantage of
having a resistance nearly constant
with  frequency and a practically
negligible reactance. These were the '

innler and outer portions of the dia-
phragm aproximately in phase up to
comparatively  high  frequencies.
With this type of construction it is possible to use a
fairly large diaphragm so that large amounts of power
may be delivered without a great sacrifice in efficicncy
at either the high or the low frequencies. An experi-

Fied magnet with diaphrasm support
and moving ceil withdrawn.

primary rcasons for choosing this type
of drive.

The coil used consists of a single !
layer of aluminium ribbon o.o15in. wide and o.o0o2in.
thick wound on edge, the turns being held together with |
a film of insulating lacquer about o.000zin. thick and
thoroughly baked. This type of coil has the following

e

Assembly of components forming the diaphragm. The letter references correspond with (hose on

the sectional drawing.

mental test showed that with this type of coupling for a
particular size of diaphragm and throat area, the cut-
off frequency was raised from approximately 3,500 to
6,000 cycles per second.

The diaphragm is made of a single piece of aluminium
alloy o.oozin. thick; metal was used in preference to
other materials because of its superior mechanical pro-
perties. A driving coil is attached directly to the dia-
phragm near its outer edge. With this arrangement the
diaphragm can be driven nearly as a plunger, and it has

1 The Movietone, by W. T. G. Puge, The Wireless World,
December 14th, 1927,

advantages. It is sclf-supporting, no spool being re-
quired ; 9o per cent. of the volume of the coil is occupied
by metal; the distributed capacity between turns is
small, giving a coil whose impedance varies only slightly
with frequency ; the metal is continuous between the
cylindrical surfaces, allowing heat to be conducted
rapidly outward from the cenire of the winding and
diminishing the possibility of any warping of the coil ;
it can be accurately made to dimensions, thus permitting
small clearances between the coil and the pole pieces.
Small clearances not only permit the use of quite a
small magnet, but they facilitate the dissipation of heat.
B 14
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How the Relationship Between Output Valves and Moving Coil Winding is Determined.
By L. E. T. BRANCH, B.Sc.

W HE usual moving coil of the high resistance type
which is used in moving coil loud-speakers con-
sists of about 1,000 turns of No. 46 S.W.G. wire,

wound upon a former of 2in. diameter. When such a
coil operates in a gap in which the strength of the
magnetic field is about 10,000 lines per square centi-
metre and the last stage of the receiver consists of one
valve of impedance 3,500 ohms (e.g., P.M.254), the
response curve, neglecting . focussing, is very nearly

MOVING
COIL

AT TACHED
TO 7'CONE

/

EQUIVALENT
o~
TO

Fig. 1.—Paralleled output stage and equivalent network. o=
combined A.C. resistance of valves; Ly = coil inductance (for a

coil of 1,000 turns in a tield of 10,000 lines and with total mass

o1 coil and disc equal to 18.5 grams, Cp, = 0.74 infd.); Ry = radia-

tion resistance never greater than about 50 ohms, hence negligible
when compared with the other impedances of the circuit.

cven. This is shown by curve A, Fig. 2(b). The
reason for this is simply that the impedance of the
whole of the ouwput circuit, comprising the output valve
and the moving coil, is approximately 6,000 ochms at
the verv low (54 cycles) and very high (4,000 cycles)
frequencies,! and is 4,500 ohms at the middle frequen-
cies near middle C on the piano (i.e., at electrical
resonance).

It 1s frequently the practice to place two or more
valves jn parallel in the last stage (Fig. 1) in order to
increase the power output. This increase is purely the
result of the lowering of the output circuit impedance.
1t sheuld be remembered that the combined impedance
of two valves in parallel is half the impedance of one
of them, and for three valves one-third the impedance
of one of the valves, and so on. It is clear, however.

1 A New Method of Push Dall, by L. E. ‘T. Branch, 7%e
Wircless World, May 23rd, 1928.

B 17

that no matter how many valves are used the total im-
pedance of the whole of the output circuit consisting
of valves and coil cannot be less than the impedance ol
the meving coil, and since the power output is in-
versely proportional to the square of the impedance of
the output circuit the effect of even one huudred valves
in parallel is merely to magnify the power output by
about four at the very low and very high frequencies
and to magnify it by about thirty-five at middle C.
This latter magnification depends solely upon the D.C.
resistance of the moving coil, which is usually about
1,000 ohms.

Valve Impedance and Coil Characteristic.

The following values are used in curves A, B, C, D
and E in Figs. 2(a) and 2(b):—Curve A is for one
valve of p=3,500 with coil of 1,000 turns of wire ot
resistance 5.3 ohms per yard (No. 40 S.W.G.). Curve
I3 is for three valves under the same conditions, while
Curve Cis for five valves. Curve D is for three valves
of p=3,500 with coil of 580 turns of wire of resistance
3.07 ohms per yard (approximately No. 44 S.W.G.).

7000

6000 —

IN OHMS

5000

4000

3000+

2000

IMPEDANCE OF CIRCUIT

1000}

TOTAL

32 64 128 256 512 1024 2048 4096

FREQUENCY IN CYCLES PER SECOND

Fig. 2(a).—Total impedance of circuit plotted against frequency.
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The Design of the Moving Coil,—
Curve E is for five valves of p=3,500 with coil of 450
turns of wire of resistance 2.38 ohms per yard (ap-
proximately No. 43 S.W.G.).

If, however, the moving coil is carefully designed as
regards the number of turns and gauge of wire the
response curve can be kept fairly even. The more
valves in parallel, 7.e., the lower the combined valve
impedarnce, then the fewer should be the number of
turns and the greater the diameter of wire used. For

R
e 27—
W
e
2 .
g
9
I -‘ Y — GRS
32 64 128 256 512 1024 2048 4096
FREQUENCY IN CYCLES PER SECOND

Fig. 2(b).—Power plotted against frequency. Power is expressed
as that at a point on the axis and at a great distance from the cone.

the best results the coil should be made in accordance
with the following table, or if a very large nnmber
o!f valves arc used the curve given in Fig. 3 can be
used :

|

Wireless
Werld

JUNE 6th, 1928.

. LR

is then the *‘ valve impedance,”’ which has to be taken
intc account when making the moving coil. The coil
which will be most efficient for these circumstances is
scen from the curve of Fig. 4, which is really an ex-
tension of Fig. 3, to be 24 turns of No. 28 S.W.G.

As a guide for those who wish to calculate the cor-
rect number of turns and gauge of wire to suit parti-
cular cases we will now treat the subject a little more
exactly with one or two examples.

It has been shown in a previous article, already
referred to, that the impedances of the whole of the
output circuit at approximately 54 and 4,000 cycles,
when one P.M.254 vaive is used, are both

Z, = v/ (4000)% + (3500 + 1000)2 = 6030 ohms.
Hence, if, for instance, three P.M.254 valves in parallel

are used the impedances at 54 and 4,000 cycles will
both be

- 4650 ohums,

Zy= \//(4000)‘2 + 1000

(3500 \
3
while the impedance at resonance (500 cycles) becomes

(3500

i IOOO) ohms. Moreover, it is clear that no

matter how many wvalves are placed in parallel the
impedance of the circuit cannot be reduced below

4/ (4000)® + (1000j% = 4120 ohms at 54 and 4000 cycles,

in which case the power at these frequencies cannot be

. /60002 .
increased more than | '126) times (thc power out-

put being inverscly proportional to the square of the

Combined | No. of | Nearest Gaugo impendance of the whole circuit), although, of course,
Valves. Impedance. | Turns. | of Wire. at 500 cycles the power becomes very great indeed.
——— — = For correct working the moving coil should be designed
}EM ’54 """"" ;7":‘0’ ohms. ”g(‘:g 1 i{g ‘i:: S.W.G. in accordance with the number of valves used in
1 Co ,;:0\ AC. (red spot) 5:53“ i 345 | No. 45 . parallel, the - design dependl'ng, other things being
2PM.254 ...l 1,750, 710 | No.45 ,, equal, entirely upon the combined anode impedance of
2 LAYOAw op mawn= - et 1,355, 630 | No. 44 all the valves in the last stage. 1f, for example, we use
2 Cosmos A.C. (ved spot) HG'_' @ ',"8"(: 1 IQVO' ﬁ = the information already at hand for the case of one
;EEIS‘)X‘} ’g‘i); " :-:“, Ng 3 P.M.254 valve, we can work out the design of the
3 Cosmos A.C. (red spot) 833 190 ‘ No. 13, moving coil suitable for » valves in parallel. The com-
= — bined impedance of the » valves is 35— ohms. Now
If a step-down output transformer is
being used in conjunction with a so- 5
called low resistance coil, this latter should 2 80004 SWG. 1500 L m e e
likewisc be designed to match the imped- < . 4y . L) _
ance of the output valve or valves. Since : -
the impedance of the valves in the primary S 6000 2 — i
circuit throw an impedance into the « s5000f 46 &1000 i i
w
sccondary® equivalent to (TIZ of their com- : 40001 45 : ; h ! —;)
bined impedance, this relation should be § 3000 :g ° 560 1 |
used in making calculations for the coil w 2000 42 % ——
design. For example, two L.S.5A valves | 2 100045:3(‘)
in parallel have a combined impedance of | 2 F~32 ; {
1,375 ohms, and if a 25: 1 transformer is = 0- ' lyws . e an o T :
used in making calculations for the colil 2
secondary is 137.‘5 o) Bhims, “HOTE Gpse w COMBINED IMPEDANCE OF VALVES IN LAST STAGE
Y B

*The Wireless Woirld, January 18th, 1928, p. 63.-

Fig. 3.—Chart giving coil design data.
B 18
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The Design of the Moving Coil.—

to maintain the same shape of response curve given

by cne valve of 3,500 ohms driving our 1,000-turn

coil and to obtain the maximum efficiency, the imped-

4000
7

This is done by wind-

ance of the moving coil should be reduced to

ohms at 54 and 4,000 cycles.

Wircless
World

603

I);, where I = L R

I
3

Thus we see that P,=# xP,, which means that with
n valves in parallel and by suitably adjusting the con-
struction of the coil, the power over the whole range of
the musical scale can be increased » times.

Pn = Rm(‘ N
Vn

: N 0 .
ing the coil with turns and increas-

Vo 2 %Avld%ﬁmo r - .
ing the diameter of the wire proportion- | & 99071°°%% '
> X
- . 1000 . ] 160
ately.  With a coil of ——= turns the in- | o 8%
n g 140
ductance 1s reduced from 0.15 henries to o7 57 I
0.1 . . i
015 henries, and the ohmic impedance & 600 0 120
n » 36 g
A . 000 2 i 2 100
of this at 4,000 cycles is LN ohms, z 200 s =
w
. . o 80|
while the motional capacity is reduced & 4001 3 ©
from 0.74 mfd. to * W oob3s 2 6o
m X 103 2z 5
- =nx0.74 mid. < [ 3
1000 W % 200430 40
X 10,000 ) @ 28
: . . x 100426 20
the mnpedance of which at 54 cycles is w
I 1000 = 0
e =4 ohms. 2 ) 0
27 X 54 X 11 X 0.74 'n
The xmpedance at resonance is likewise Fig. 4.—Various gauges of wire for speech coil plotted against the combined

reduced to (3530 + Roﬁ ohms.
We have assumed that the radiation resistance remains
practically negligible. This condition is fulfilled if # is
not greater than about ten.
There still remains the diameter of the wire with
which the coil should be wound. In order to arrive

at this we have to remember that R is to be reduced

1000 .
from 1,000 ohms to ——— ohms. Since the turns have
n

) 1000 . .
been reduced from 1,000 to ——=- the ohmic resistance
a7
. . . I
of the wire must be reduced in the ratio of 1: .
: Vo

With a coil having such characteristics the total imped-
ance of the circuit is
3700

40002
\/& _\n

I =
2\ {4000)2 =+ (3300 -+ 1000)% =

10002
7

+

3
=
n

Now the power output is given by R, (NI)?, where N
1s the number of turns on the moving coil and I the
current. If the R.M.S. voltage change on the anode (on
apen circuit) for one valve is V the power output is

P =R, (NI)?, where N =1000 turns and 1= L]

— . Hence
Zy

for » valves in parallél and a coil of turns the

n

power output is

3 See T'he Wireless World,
B Ig

March 30th, 1927, p. 373.

impedance of valves in the last stage divided by the square of the output

transformer ratio.

Consider as an example that five valves each of 3,500
ohms are used in parallel, ie. #=3. A suitable coil

.. . . 1000
for such conditions is then made of ———

A5
of wire having an ohmic resistance per vard of

450 turns

of
A
the resistance of No. 46 wire. The nearest gauge of
wire which will be suitable is, therefore, No. 43 SW.G.
and the colil resistance is approximately 200 ohms. The
A.C. impedance of this coil at 54 and 4,000 cycles is

I ‘
then A x 4,000 ohms=_800 ohms, and since the com-

35

bined impedance of the five valves is = 700 ohms

the impedance of the circuit is

Zs = V (800)2 + (700 |- 200)% == 1200 ohmis.
. . v,
The output current is increased~ from - 0 —
6000 1200
i.e. an increase in the ampere turns from
X IOOO> to | X 450}
\ oo 1200 ~* 1°)
Hence
Vv \2 v g
= . | and = Xl : 5
P =R, 6000 %X 1000} and P.=R,, 1200 X 450 ) .

From this Pj is seen to be equal to 5P, that is, the out-
put power is increased five times. This contrasts strik-
ingly with an increase of rather less than double which
would result from using these five valves in con]unctlon
with the original 1,000-turn coil.

WwWWamericanradiohistorv.com
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Events of the Week

EDUCATIONAL WIRELESS AT
B.A. MEETING.

\t the British Association meeting at
(lasgow in September next, Sir John
Reith, Director-General of the B.B.C.,
will open a discussion entitled *© Wireless
m the Service of Kduecation.”

o000

BIG HOSPITAL SET.

Readers of two Sheflield newspapers
yave provided the Lodge Moor Hospital
with a wireless installation capable of
operating thirty-six loud-speakers and
600 pairs of headphones.

oooo

CANADIAN BROADCASTING CONTROL.
A Royal Commission is to be set up
by the Canadian Government to inquire
into the conduct of broadeasting through-
out the Dominion. It is public know-
ledge that the Government contemplates
control based on the British system with

public ownership of all stations.

cooo

A PRUDENT PILOT.

Captain . T. Courtney, who will
shortly attemapt an Atlantic flight from
Lisbon, via the Azores to Newfoundland
or Halifax, will make the fullest possible
use of wireless. Transmitting and re-
ceiving sets will be carried on the
Dornier Napier flying bout, and the crew
will include a wireless operator. Special
ground organisations have been estab-
lished on both sides of the Atlantic to

supply wireless weather reports while
the flight is in progress.
cooo

BROADCASTING ON A ROYAL TOUR.

During the voyage, begun yesterday.
whien their Majesties the King and
yueen of the Belgians are making to the
Belgian  Congo on  the steamship
““Thysville,” a special member of the
staff of the Journal Parlé de Radio
Belgigue will accompany them. Ampli-
fiers are installed on the boat, and every
day this announcer will broadcast for
the benefit of the royal passengers a
véswmé of current events, edited from
wireless telegrams received while at sea.
Tn the same way he will send a daily
wireless telegram to the Brussels station
informing the Belgiun people of the
various activities on the voyage in which
their King and Queen take part. This
daily bulletin will be read every evening
at 8 p.m., B.S.T., during the ‘“ Radio-
Chronique,””  hroadcast from Radio-
Belgique. The Brussels station, it will
_he remembered, transmits on a wave-
length of 508.5 metres.

Ne 408 vor X% et 35

WIRELESS AND FISH.

The fishing port of Fleetwood has dis-
covered that the absence of a wireless
station is a handicap to trade. Many
of the fishing vessels carry wireless
which the owners consider would be
more usefui than at present if com-
munication could be maintained with the
land. News of the night’s cateh could
be wirelessed in advance of the fleet's

arrival and would help to steady prices.
It is expected that steps will shortly be
provide

taken to Fleetwood with a

station.

HOME~MADE LOUD-
SPEAKER CABINET.
This attractive picce of
furniture is the handi-
work of two readers,
Messrs. J. Boydand W.
Latimer, of Dublin.
The baffle, which -
greatly improves reproduction, is incor-
porated in the cabinet, folding up when not
in use.

INDIAN BROADCASTING DETICIT.

The first annual report of the Indian
Broadeasting Company, Ltd., discloses a
loss of over £12,500. )

The debit balance is attributed mainly
to the inevitable expenses incurred dur-
ing the early unproductive stages of the
company’s existence. ‘‘ Piracy,”” sayvs
the report, ‘“ has affected the revenue.”

wWwWw-americanradiohistorv-com
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in Brief Review.
SIGNIFICANT.

While police court investigations were
being conducted in regard to three cases
of wireless licence evasion at West Bridg-
ford (Notts), 51 licences were taken out
by local residents.

cocoo
FORESTALLING THE JUDGE.

At the Shoreditch County Court

recently 2 defendant was explaining

that his set would pick up only London
and Morse, when a solicitor interrupted
with the question : ‘“ Where is Morse? ”

coocQ
M.C. LOUD-SPEAKER
DEMONSTRATION.

Readers who desire an opportunity of
hearing a moving coil loud-speaker
demonstration nnder the most favourable
conditions should make a point of visit
ing the new showrooms of Messrs. R. 1.
and Varley, Ltd.. at 103, Kingsway,
Tondou, W.C.2, during the week com-
mencing June 11th, when demonstrations
of a moving coil instroment will he con-
ducted by that company in collaboration
with T'he Wireless Vorld.

0000
THE LISTENERS.

Interesting figures have just Leen pre-
pared showing the number of wireless
listeners per thousand of the popu-
lation in certain big towns. The
highest numbers are those of
Bournemouth and Aberdeen, with
154.5 and 116.5 per (housand re-
spectively. Plymounth comes next
with 83, closely followed by Lon-
don with 78.8 per thousand.
Apparently  Glasgow  has  the
smallest percentage of listeners
with 51.1 per thousand.

The figures are based on the
nuniber of licences issued.
0000
CANADIAN PACIFIC SHIP
WIRELESS.

Five newly built cargo ships of
the ““Beaver’'. cluss which have
taken their place in the Canadian
Tacific iteet arve all equipped with
Marconi apparatus for two-way
wireless communication and direction
finding.

The main installation is a 1} kilowatt
quenched spark transmitter and a two-
valve receiver. This transmitter is
sharply tuned to 600-, 706- and 800-metre
wavelengths, covering all the require-
ments of ship to ship and ship to shore
communication over distances of eight
hundred miles.

The equipment is completed by the
Marconi auto-alarm.

B 20
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A Review of Manufactured Components and Complete Instruments.

HE construction of a moving coil loud-speaker
presents comparatively tew difficulties to the ama-
teur, always provided that he can obtain ready-

made pot magnet castings fitted with a diaphragm sup-
port. Fortunately, a large number of such components
arc now available commercially; these are briefly re-
viewed below, special mention being made of departures
from conventional practice. Leading dimensions are
given, together with what may be called an “* exploded
scctional diagram, which will help to make clear the
general method of assembly.

ARPO.

Qutstde wid inside diame-
Length inside and
Core diameier :

Dinensions.
e HM Iy

ters © 53in., 4jin.

overall : 4in., 5lin.

1 25-32in.  Gap width : 7-64in.  Gap
length © Sin. Diaphrvagm diameter :

78in. Diaphragm angle : 90 degrecs.
Woving Coil. High or low-resistance
coils supplied as required. ¢
Diaplragin. Mounted on leather.
Lemarks,  Pedestal mounting is  pro
vided, and the loud-speaker is adjust
able as to angle. A model with a gap
of 5-64in. is ulso available.

—

Lo ]
@ m

‘Price.  Complete set of parts for high or
low voltage, £5.

Maker's Name. E. Arnold Pochin and
Bro., Tratford Park, Manchester.

BAKER'S *“ SELHURST.”

Dimensinns. Qutside and inside dia
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Raker's *¢ Seffiurst.”

Bygrave.

In almost every case field windings for either LT,
accumulators or D.C. main supplies are available. It
will be observed that many manufacturers supply cast-
ings with both wide and narrow gaps, the former being
more suitable when energising current is supplied from
the mains. In this case, economy in consumption is not
of vital importance, and the use of a wide gap simplifies
constraction.

Several firms are now marketing complete loud-
speakers, as distinct from sets of parts; in such cases

special attention is drawn fo the fact.

meters : 5in., 43in. for 6-volt, and 4in.
for high-voltage windings. Length in
side and overall : 43in., 5Jin.  Core
diameter, various. Gap width : 5-64in.,
or to order. Gap length: 3in.  Dia
phragm diameter : various. Diaphragm
angle, 90 degrees.

Voving Coil.  Various patierns arve sup
plied. Centring is effected by a two-
thread  adjustable  suspension. A
flanged celluloid ring on the coil fermer
facilitates the attacliment of the cone.

Diapliragm. Mounted on leather, silk or
rubber as requived, in diameters of 7in.
ov Gin. as ovdered. Supported by an
aluminium frame carrying a ring which
slides over the magnet, to awhich it is
secured by uipping screws.

s

______
\

Iemarlks. ‘This fum supplies a wide
range of parts, including those with ex-
tremely small gaps, intended to operate
on low field energising wattages. Stan-
dard “ Wireless World ” parts ave alsc
supplied.

www.americanradiohistorv com
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Remarls. The field winding is connected
to flush-mounted sockets on the magnet.
Terminals for the moving coil leads are
mounted on one of the diaphragm sup-
ports.

Price. Complete set of parts, without
oaffle board, £5 10s.

Maler's Name. L. V. Clark, 4, Comp-

606

Movinz Coil Loud-speakers.—

Price. Complete set of parts for low
voltage supply, £4 7s. For mains sup-
ply. £4 19s.

Maler's Name. A. Baker, 89, Selhurst
Road, South Norwood, London, S.E.25.

BYGRAVE.

Dimensions.  Outside and  inside dia-
meters : 5in., 43in. Length inside
and overall : 5in., 5yin. Core diameter :
13in. Gap width: Fin. Gap iength
3in. Diaphragm diameter : Tin.  Dia-
phragm angle : 90 degrees.

ton Crescent, Chiswick, London, W.4,

—
L
™

0l

Diaphragm. Mounted on leather. The
diaphragm frame is cast in one piece
and is serewed to the cover plate of the
magnet.

Muaker's Name.  W. Bygrave and Sous,
Constitution Hill, Birmingham.

Clark.

CLARK.
Dianensions. Outside and inside dia
meters : 5in., 44in. Length inside and

overall 1 44in., 5in.  Core diameter :
Lgin.  Gap width : gin.  Gap length :
Z2in.  Diaphragm diameter : 8)in. Dia-
phragm angle : 90 degrees.

Colvern.

/
~ b
[—
=

Moving Coil.

A

High resistance type.

Diaphragm.  Supported by rubber ring. Cromwell Eng. Co.
The clamping rirgs are secured to the
magnet by means of special link fittings COLVERN.
which permit of adjustment in auny  Dimensions. Outside and inside diu-

direction, meters : 5Jin., 43in. Length inside and

wWww.americanradiohistorv.com
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overall : 4Zin., 5%im. Core diameter :
12in,  Gap width: -&in. or 5-64in.
Diaphragm diameter : 7§in. Diaphragm
angle : 90 degrees.

b

Remarks. The set ol parts, which ave
to Wireless World specification, com-
prise magnet pot with flanged cover
plate east integral with diaphragm sup-
ports, brass bobbin for field winding,
plywood clamping ring and termioal
strips.

Price. £3 Ts. 6d.

Maler's Nome Colvern, Ltd., Maunays
Road, Romford, Essex.

CROMWELL.

and inside dia-
Length inside and

Core diameter :
Gap length :
Dia-

Dimensions.  Outside
meters @ Sin., 4)in.
overall : 5in., bjiin.
1lin. Gap width : in,
3in,  Diaphragm diameter : bin.
phragm angle : 90 degrees.

Moving Coil.  Of the high-vesistance type
(1,000 ohms). A tapped hole is pro-
vided in the centre of the pole for
fitting a flexible centring disc if
required.

Diaphragm. Carried on a cast aluminium
frome screwed to the cover plate,

|

Temarls.  All parts are of steel, being

" machined from drawn tube aund rod.
The front and back end plates screw
into threads cut internally 1u the cover.
A copper dumping ving is pressed into
the nnder face of the cover plate, and
serves for centring the pole as well as
for *“loading ”’ the moving coil.

Price. Complete set of parts, £5 15s. 6d.

Maler’s Name, The Cromwell Engineer-
ing Co., 81, Oxford Avenue, Merton
Park, London 8.W.20.
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Moving Coil Loud-speakers.—
EPOCH.
Outside and inside dia-
Length inside and
Core diameter :
sin., -Hino or Ain
2. Diaphragm diameter :
Diaphragm angle : 90

Dimensions.
nieters : din., 4)in.
overall : Bin., 5Jin.
2in. Gap width:
Gap length :
7in. or 9in,
degrees.

Moving Coil. Former twrned from chon-
ite of a quality speeially chosen Lo pre-

li
_ o/
ﬂ/,

\*\

L oy

E =

veul warping ; it is flanged to give addi-

tional strength, and ulse 0100\0' for
the winding. The staudard coil is
wound to 2,000 ohms, but other resist-

anees ave supplied.

Remarks.  Materiul for making the dia-
phragm and a blue print are included
1t the set oi parts. Iittings with thread
suspension holes are supplied to order
ut the same price. The standard field
winding is for a 6-volt accumulator, and
the consumption is 0.7 amp. Other
windings are available, including one for
D.C. mains at an exiva cost of 12s.

[Price.  Complete set of parts, £3 10s.

Aaker’s Name. Ypoch Radio Manufae-
turing Co., 53, Gracechurch Street, Lon-

don, L.C.
ETA TOOL COMPANY.
Dimensions. Outside and inside dia-
meters : §Jin., 4tin. Length inside and

]

LI

[—

]

L——*'—:_]

D
55in., 5jin. Core diameter :
143in. G‘Lp width : in. Gap length :
sin. Diaphragm d]ametel : Tiin. Dia-
phragm angle : 90 degrees.

B 23

overall ;

=R Ve

Wireless
World

Movr'n:] ("oil. ~The centring device con-
sists of 3 threads, with speual form of
tensioning,

Di(zp]u(u/m Mounted on leather ring
carried by aluminiom supporting ring.
Remarks.  The arms carrying the dia-
phragm ring are cast with the cover
plate, and the »ing is bolted to them
m such a way that its distance from
the gap is adjustable. The terminals
for the field windings are mounted on
an ehonite strip at the rear, and the
coil terminals on one of the arms car-

rying the diaphragm mount,

Malers Name. The Eta Tool Co., 70a-
70c, Asylum Street, Leicester.

Eta Tool Co.

GODFREY.
Dimensions.  Outside and inside dia-
meters : 5fin., 45in. Length inside and

overall : 43in., 5}in.  Core diameter :

0o

0
trfu\\\

1Zin. Gap width: in.
jin.  Diaphragm diameter :
phragim angle : 55 degrees.

Gap length :
7iin. Dia-

Makér’s Name, TF. E. Godfrey, 3, New

End, Hampstead.
GOODMAN'S.

Dimensions,  Outside and inside dia-
meters : 5in., 4in. Length inside and
overall : 5in., 53in. Core diameter :
12in. Gap width : Jin., Zin., or any
size to order.

Moving Coil.  Standavd high- or low
resistance coils can be supphed Also

coils wound to any particular specifica-

WWW._americanradiohistorvy com
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tion. The former is turned from red
fibre tube with a flauge shaped for
easy attachment of the cone.
Diaphragm. The cone paper supplied is
marked with a circle on a vadius of
6in., and instructions are given for
making cones of various angles and
consequenlly different, diameters.
Remarls. The above remarks apply to
the larger model. Another magnet cast-
ing of smaller size is also supphed to-

gethex with a full range of com
ponents,
Price. Magnet, pot, with 6-volt fiTd
By
/

ot
£2 15s.

Farring

winding, £3 5s. Junior modei,
Maler’s Name, Goodman’s. 27,
don Street, London, E.C.4.

GRIFFIN.

Dimensions.  Qutside
meters : 5in., 45in.

overall : 4Zin., 5jin.

13in. Gap width:

and inside dia-
Length inside and

Core dimmneter :
Gap length :

i,

4in.  Diaphragm diameter : 7}in.  Dia-
pbragm angle: 90 degrees.

Moving Coil.  On hakelised laminated
paper former only 0.015in. thick. High
resistance type.

Diaphragin. Mounted on leather. and

carried in a one-piece frame secured tu
the magnet by nipping screws.  Pro-
jecting 111;,9 and a baize washer ave pro-
vided to facilitate the fiving of a haffle
plate.

—

]

:m

UU

Lemarks. A new model with 3.thren
suspension and nurrower pup is heing
produced.

Maler’s Name, A, W. Guiffin and Co.
Ltd., Old Factory, Reddi:ch
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Moving Coil Loud-speakers.—
HILL.
Outside and inside dia-
Length inside and
Core dianeter :

Dimensions.
meters : 5in., 44in.
overall ; 3Zin., 4iin.

1Zin. Gap width : jin. Gap length :
Lin. Diaphragm  diameter :  6}in.
Diaphragm angle : 90 degrees.
n
J
P

1]
|
|

(]

Moving Coil.  High resistance type with
1,000 turns of No. 44 S.5.C. wire,

Diaphragm.  Mounted on washleather.

Remarlks. A centring devied in  the
form of a brass spider attached to the
pin is supplied.

Price. As complete instrument, £5 10s.
approximately, together with trans
former.

Maler's Name. Fred C. Hill, Radio

Engineer, 1564, Compton Road, Wolver-
hampton.

J.G.

Dimensions.  Qutside and inside dia
meters : 43in., 4jin.  Length inside
and overall : 33in., 4fin. Core diit-
meter : 13in.  Gap width @ Lin. up-
wards according to requirements. Gap

length : in.  Diaphragm diameter :
7in. Diaphragm augle : 110 degrees.

Moving Cail. TProvision for cut-out paper
dise centring device
Diaplragm.  Mounted on oiled silk.

Remarks. The coil frame is a one-piece
fitting  with a ring sliding over the
magnet; it may be secured in any
desired position by means of nipping
serews.  The terminals are fitted on
the diaphragm trame.

Malkers’ Name.

Wireless
World

Price. £6 11s, 6d. as complete assembled
instrument.

J.G., Ltd., 49-51, East-

cheap, London, E.C.3.

Lang and Squire.
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LANG AND SQUIRE.

Dimensions.  Outside and inside dia.
meters : 3kin., 3lin. Length inside
and overall : 3lin., 3Zin. Core diameter :
14in. Cap width: {in.  Gap length:
sin.  Diaphragm  diameter :  7§in.
Diaphragm angle : 90 degrees.

Moving Coil. High or low resistance
as required. Centring by 3-point
thread suspension with tensioning
screws; terminals on cone frame.

Diuphragin. Mounted on Enipire cloth,
and carried on aluminium supporting
frame.  This is secured (adjustably)
to the magnet by means of a ring fitted
with unipping screws.

————| =

[—
| J
——

—d

\\\, .A

oo

Remarks.  The field winding terminals
are mounted at back of pot. The cast-
ing is of steel, and of comparatively
smal] size.

Price. Complete set of parts, with low
resistance moving coil, £4 3s. 6d.
Maker's Nume. Lang and Squire, Ltd.,
Wales Farm Road, Acton, London,

W.a.

MAGNAVOX.

Dimensions. Qutside and inpside dia-
meters : 4in., 3 13-16in. Leugth inside
and overad! : 3%in., 3 15-16m.  Core
diameter : 2in.  Gap width : {4in. Gap

length + in, Diaphragm diameter :
63in.  Diaphragm angle : 90 degrees.

Moring Coil. Low resistance, centred by
bakelised fabric dise, cut away to leave
three narrow curved strips.

Diaphrugm. Mounted on leather.

[ k
Kemarlks. Sold only as a complete instru-
ment. The centring device is unusual;
the disc mentioned above is mounted in

an annolar  metal frame which s
screwed to the magnet cover plate. An

B 24
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Moving Coil Loud-speakers.—
input {ransformer is housed iu the bent
metal Lase. The cone is rigidly secured
to the moving coil by meuans of a thin
pressed metal fitting.

Price.  TFor A.C. (with metal rectifier
unit), £11 11s:; for D.C., £10 10s. ; for
6-volt accumulator (0.5 amp. consump-
tion), £9 10s.

Agenis. The Rothermel Corporation,
Ltd., 23-26. Maddox Street, London,
W.1.

Magnavox.

N.E.W.
Dimensrons.  Outside and inside dia-
meters : 4%in., 44in. Length inside

and overall : 43in., 4Zin.  Core diameter :
1{2in.  Gup width : &in. Gap length :
smm.  Diaphragm diameter : 7in. Dia-
phragm angle : 90 degrees.

Moving Coil. A high-resistance coil is
ordins rily supplied; it is centred hy a
3-thre4d device with tension screws.

New Era ** N.E.W."

Diaphragm. Mounted on leather ving,
and filted with re entrant cone.
Iemarke.  The instrument is mounted
ot & wooden pedestal and a fabric
washer is fitted to the supporting ring
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to provide a seating when a baffle board
is added. Tlie loud-speaker is supplied
as a complete instrument, tested ready
for use.

Price.  Tor 200-220 volt supplies, £7.
For 6-volt accumulators, £6 15s.

C — )

Maler's Nume. New Era Wireless and
Electrical Co., 3. Hobmoor Road, Small
eatl, Birmingham.

PEARSON.

Outside and inside dia-
nieters : 54in., 4iin. Length inside
aud overall : 43in., 5lin. Core dia-
meter : 13in. Gap width: &in. Gap
length :  2in.  Diaphragm - diameter :

Dimensions.

:
l

[]

gl
73in. Diaphragin angle : 90 degrees.
Remarl:s. The cover plate and diaphragm
supporting ring are east in one piece,
Mal-er’s Name.  Alfred Pearson, New-
land Aveuue, Hull,

PEMBROKE.

Dumensions.  Outside and inside dia-
weters : 5lin., 44in. TLength inside and
overall : 43in., 54in.  Core diameter :
125-32in.  Gap width : 56-64in.  Gap
length : gin, Diaphragm diameter :
7yin. Diaphragm angle: 90 degrees.

WWW americanradiohistorv-com
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Pearson.

=)
\ Moving Coil. High or low resistance as

required. Centred by means of three

5 4
—1
N

1
-

N

thveads connected to the coil and
anchored to phosphor-bronze springs.

Perabroke.
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Moving Coil Loud-speakers.—
the tension of -which may he
dually adjusted by set screws.

iaphragm. Mounted on fabric.

ftemarls.—The cone frame is vigidly
monnted to the base, which 18 secured
to an internally threaded ring, engag-
ing with an external thread on tle
maguet ; thus the position ot the latter
with relation to the moving coil may
be adjusted by rotating it to the
position desived.

Price. Complete set of parts for D.C
mains or 6-volt L.T. supply, £6 10s.
Vader's Name. Cutters and Tools, Ltd
43.45, Pembroke Place, Liverpool.

PERKS.

Dimensions.  Outside
meters : 5}in., 45,
all : 43in., 5iin. Core diameter : 131
Gap width: -%in. Gap leugth: FSin.
Diaphragm diameter : 7hin. Diaphvagm
angle : 90 degrees.

(.
—
— ”\\

L

Remarks. The back cover plate and
central pin ave cast in one piece; thus
the field coil may be permanently fixed
in position.

1lakers Name. H. Perks and Co., The
IFoundry, Stanley Road, South Iurrow,
Middlesex

indivi-

and  Inside  dia
Length and over-

0
S
0o

PORTER.

Dimensions. Outside
meters : 8iin., 4h.
overall : 43in., Siin.

and instde dia-
Length inside and
Core diameter :

i

—— N

12in. Gap width: {in, Gap length:
2in, Diaphragm diameter : 64in. Dia-
phragm angle : 90 degrees.

Diaphragm, Supported by one-piece cast
aluminium frame with separate clamp-
ing ring. Its position with respect to
the gap may be adjusted.

Wﬂﬁ'@ﬂé@@
Worrlel

Remarks. An ingenious idea is incor-
porated in tlie pedestal stand for the
loud-speaker. 'This is of the exact size

and shape of the cone diaphragm, and

Porcer.

X 4

B. T. H. *“R.K."

thus, prior to being used for its normal
purpose, will serve as a former when
constructing the cone.

Maler's Name. C. J. Porter,
gate, Grimsby.

Wellow

www-americanradiohistorv.com
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R.K.

Dimensions.  Outside
meters : 54in., 43in.
overall : 4jin., bin.
2in.  Gap width: Lin.
2in.  Diaphragm dianeter :
phragm angle : 90 degrees.

Muoeing Coil. Low resistance type, cen-
tred by means of supple paper dise,

i

and inside dia-
Lengti inside and

Core diameter :
Gap length :
6in.  Dia-

which is cut out to reduce its rigidity;
the centre is screwed to ilie magnet pin.

Dinphragm. Monnted on leather and
secured in position by perforated metal
frameworl.

Lemarks.  Field windings suitable for
high- or low-voltage D.C. supplies, or
6-volt accumulators are supplied. The
consumption with the laiter is 1 amp.
A 20:1 ratio step-down transformer is
housed in the Dbent metal supporting
bracket : models are also sold without
base or transformer. A copper damnp-
ing ring is mounted immediately hehind
the moving coil.  Supplied only as »
complete instrument,

Price. £9 10s. : without base or trans-
former, £8 10s.
Maler's Name. The British Thoinson

Houston Co., ILtd., Crown Mouse,

Aldwych, London, W.('.2.
SCIENTIFIC DEVELOPMENT CO.

Dimensions. Outside
meters : Siin., 45in.

and inside dia-
Length inside and

i
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Moving Coil Loud-speakers.—
overall ; 43%in., 5tin. Core diameter :
1Zin.  Gap width: §in. Gap length :
gin.  Diaphragm diameter : 7hin. Dia
phragm angle: 90 degrees.
Diwaphrogm. Fitted with re-entrant cone

and oiled silk supporting ring.

Scientific Development Co.

Remarls. Terminals for moving coil and
field winding are provided, und a

sleleton pedestal 1s fitted.
Maker's Nume. Scientific Development
Co., 51, Tishergate, Preston, Lancs.

SHEFFIELD MAGNET CO.
Dimensions.  Outside
raeters : 4%in., 4in.
overall : 4 29-32in.,

diameter : 13in.

and inside dia-
Length inside und
6 17-32in.  Core
Gap width : 5-63in.

il

Gup length : gin. Diaphragm diameter :

T&in. Diaphragm angle : 90 degrees.
Remarls. A permanent magnet instru-

ment constructed of special steel.  The
maguetising coil is left in position.

Maker’'s Name. The Sheffield Magnet Co.,
116-126, Broad Lane, Sheftield.

SUN FOUNDRY.

Dimensions.  Outside and inside din-
meters : 5fin.. 4&in.  Length inside
and overall . 5in., 55in. Core dinmeter :
13in. Gap width: % or &in. Dia-
phragu diameter : 63in.  Diaphragmn
angzle : 80 degrees.
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Diaphragm. Mounted in a frame adjust-
ably secured to the magnet by means
of side mipping screws, and also by

0

gerews passing through oversize clear-
ance holes in the cover plate; thus the

position of the cone with respect to
the gap may be adjusted 1n any
direction.

Maker's Nae. Sun Foundry, Lid.,

Newtown Row, Birmingham.

Sun Foundry.

TOFIELD * SIREN.”

Dimensions.  Outside and inside dia-
meters : 5fin., 4tin. Length inside and
overall : 4 13-16in., 5fin. Core dia-

|
meter : 13in. Gap width : 564in. Gap

length :
7i.

3in.  Diaphragm diameter :
Diaphragm angle : 90 degrees.

WWW americanradiohistorv com
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Mowing Coil. A 3-point thread suspen
sion is fitted with tensioning screws.
Diaphragm. Mounted on leather. Sup-
porting frame wmims cast integral with
cover plate. A plywood clamping ring

is supphed:
Remarks.  The field coil is wound on a
brass bobbin. 3

Tofield * Siren.”

Price. Complete set of purts for 6-volt
field supply, £6 5s.; for D.C. supply
{any voltage), £6 15s.

Maker's Name. H. IL. 'Tofield and Co.,
99, Trafalgar Road, Moseley, Birming-
ham.

TURNOCK.
Dimensions. Outside and imside dia-
meters : 5in., 44in. Length inside and
overall : 5in., 5%in.  Core diameter :

7

7 N\

N
I

1 256-32in.  Gap width: 7-€4in.  Cap
length : 2in. Diaphragm diameter : 7in.
Diaphragm angle : 90 degrees. _

Moving Coil. High or low resistance. 1

Remarks. Field windings to suit all volt-
ages are supplied. Various components
are wvailable.

Price.  Magnet only, wound for 6 volts,
£2 10s. Ditto for high voitages, £3.
Frame, £1 5s.

Maker's Name. G. Turnock, Tunion
Works, Six Ways, Aston. Birmingham,

|
=
|
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Moving Coil Loud-speakers.— ring which may be secured to the pot Mouing Ooil. Tlizh resistance type, with
VAUGHTON. - magnel in any desired posilion by 2.000 turns of No. 47 enamelled wire.
a1 g 8 . ) o r ~ X "o a a
Dinvensions. Outside and inside dia- Mt} 0& T BRI S arenL Ix.cqmazl/l.: tF!fl%f])X?lt)eﬁ‘.lgtl‘,\plri;llgg1:1}111‘5:
meters : 5}in., 4tin. TLength inside and : decwient OrS TALORC ) e

tvpe consumes 0.2 amp., and has a

overall : 43in., 5}in. Core diameter: :
A wider gap.

1iin. Gap width : 7-64in. Gap length :
gin. Diaphragm dinmeter : 74in. Dia-

phragm angle : 90 degrees. I—] . "]U
_ ;——_r/
— = o~ /
= I
\ [/ |
) T
/ \ ——l
b ——
\6 Star Engineering Co.’s ** Webson. ™ DD
U Price.  Magnet unit with field winding . . 3 -
Remarks. This firm supplies compouents from £2 to £3 16s., depending on volt:  /wker’s A MG W.ALC. Manufacturing
tor Wireless World designs, all parts age.  Aluminium frame with micro- Co., ¢, Mot TypLonSBtvdet, SBhimiTis,
being available. meter adjustment, £1 15s. This firm ham.
| Price. Machined magnet casting and supply a number of components for the ZAMPA
e e £, constiuction of moving coil loud- . i = - g
Maker's Name. M. 1. Vanghton, 88,  speakers. WA g, O Lo I G
Vyse Streel, Birmingham. ° ’ Muler's Name. Star Eugineerving Co., meters : bz, 4?‘“: Length inside and
B Albert Street, Didsbury, Manchester. overall : 4gin., 5in.  Core diameter:
WEBSON. . 1 13-16in.

Moving toil. 1,500 ohms resistance,

Dimensions. Qutside and inside dia- Diaphragm. XNounted on oiled siltk

meters : 43in., 4 5-16im. Length inside

and overall : 4gn., 4 1516im. Core {]D
diameter : 17in.  Gap width: 1-16in. Y/
Gap length : in. Diaphragm  dia- e —— /S S
meter : 9in.  Diaphagm angle: 90 -/
degrees. L/V

Moving Coil. High or low resistance as

vequired. TIts connections are taken to
bushed terminals on the cover plate,
and thence through the pot to terminals
at the back.

H

/
— 1

_L—_:u [] R - . Remarks. ‘The field current consumed is
HHWAHRIEDS (R 00 ZApe: 0.5 amp. at 6 volts. Models ave also

supplied for D.C. mains. This loud-

W.M.C. speaker is sold as a complete instrvu-
> Dimensions.  Outside and inside dia- ment.
meters : 5in., 43in. Length inside and  Price. Tor 6-volt supply, £6 10s. Tor
overall : 43in., 5in. Core diameter: D.C. mains supply, £7.
Diaphragm. Supported on leather ring. 13in. Gap width : Sin. or 5-64in. Gap  Maker's Name. Mic Wireless Co.. White
Remarks, 'The diaphragm frame is a one- length : lin. Diaphragm diameter : 7in, Horse Yard, Market Street, Welling-
piece casting, with separate clamping Diaphragm angle: 90 degrees. borough.

IN NEXT WEEK'S ISSUE.

The All-wave Four Receiver which has proved {o be a popular set among our readers will no doubt achieve a still
grealer following in the modified form in which it is to be described in the issue of this journal of 13th June.
The wave range still embraces both the normal broadcast and longer wavelengths giving a hiigh degree of H.F.
amplification while other features which have recently been discussed including the prevention of parasitic oscil-
lation af low jrequency have been embodied.
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FUTURE WORK OF THE WIRELESS LEAGUE.
By the HON. SIR ARTHUR STANLEY, G.BE. CB. M.V.O. (Chairman).

TORMED at a time when the control of broadcasting
IE had not been definitely fixed, and various phases
of the service, which was still in an experimental
stage, gave rise to dissatisfaction, the Wireless League
can justly claim to have made a number of valuable
contributions to the advancement of this great modern
development. To mention only a few activities, the
League has given evidence to the Crawford Committee
(set up to advise the Government as to the control of
broadcasting when the British Broadcasting Company’s
licence expired), organised a successful campaign to in-
duce the Postmaster-General to grant a larger share of
the licence fees to the B.B.C., made regular representa-
tions to the authorities through the Wireless Organisa-
tions” Advisory Committee, and, in conjunction with the
R.S.G.B., has undertaken the certification of qualified
wireless traders. The existing British Broadcasting
Corporation and the powers given to it are largely based
on the evidence and suggestions put forward by the
Wireless League.  This record alone is sufficient proof
ol the efficacy of the League, apart from the hundred
and one minor ways in which help has been given to
the individual listener.

Continuance of Representations.

Although it is felt that the broadcast service has now
reached a stage when, except for representations on the
programme and similar questions, the need for an
crgamisation to protect listeners’ interests is not so
~ppatent as it was a few years ago, it has been decided.
in response to many requests, to maintain the Wireless
l.eague in order that it may hold a watching brief on
kehalf of the listener. If and when occasion arises for
action to be taken. the public will thus have at their
disposal the necessary machinery.  The - League's
rumerous local representatives up and down the country
have agreed to maintain their support, and in this wa:
headquarters will be able to gange public opinion.

Insurance.

With regard to benefits, it has become increasingly
evident during the past year that most people are abl
to arrange to cover their wircless apparatus by the nsual
liousehold insurance policy, so that a continuance of this

B 20

benefit would not now appear necessary.  Members
will, of course, be able to enjoy the benefit until the
expiry of their existing subscriptions, but subsequently
the League will not include an insurance scheme in its
benefits, unless the member makes a special request for
such cover and sends a small extra fee with the usual
minimum subscription of two shillings.

Technical Assistance.

The rapid improvement in the standard of service
given by wircless dealers and the steady development
of the Register of Qualified Agents and Dealers have
been such that sufficient support has not been forth-
coming for the Patrol Engineer Service, to which full
members have been entitled. Consequently, this benefit
will also be discontinued, but arrangements have been
mada to ensure that existing full members will be able
to call upon the League for assistance of this nature until
their subscriptions lapse. The League is retaining the
services of an expert technical adviser, and all classes
of members who are in difficulty will be able to claim
assistance by correspondence.

‘“ The Listener.™™

The League’s arrangement with the proprietors of
The Wireless World having now come to an end, this is
the last occasion on which “* The Listener " will appear
as part of this jonrnal. Before concluding our regular
association with this popular publication, I should like
to express, on behalf of the Committee, the League’s
very sincere appreciation of the support and assistance
which has been freely given both by the proprietors and
editorial staff of The Wireless World. Although the
League’s ““ Notes and News ™ will not be a regular
monthly feature of The Wireless World, notices of our
activities will continue to appear from time to time in its
columns.

1 appeal to listeners to continue to give their support
to the Wireless League in view of the desirability of hav-
ing machinery ready at hand to press upon the B.B.C.
or the Government such reforms or improvements of
the existing wireless control and organisation as may
from time to time scem to be necessary.
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PUSH-PULL

JUNE O6th, 1924.

PROBLEMS.

Some Practical Hints on How to Prevent Parasitic Oscillation and Instability.

MPLIFICATION by push-pull has obvious bene-
A fits which have prompted manufacturer and

amateur alike to exploit this method of low-fre-
quency coupling, especially where it is desired to handle
large grid swings without employing excessively high
anode potentials. It is possible- to obtain adequately
loud signals for reception in an ordinary house from a
moving coil loud-speaker if the total grid swing applied
to the double push-pull valve combination is in the order
of 80 to 100 volts. It is the purposc of these notes to
give a few hints on the design and operation of a push-
pull amplifier which will handle such an input using two
valves of the D.E.sA or P.M.256 class with not more
than 175 volts H.T.

There are one or two troubles which may be encoun-
tered unless certain precautions be taken; in fact, a
push-pull amplifier constructed with the best components
and connected according to the conven-

lation in push-pull valves, but it is undoubtedly due to
disparity of characteristic, and possibly to slight softness
of one or both of the valves; it is, therefore, desirable
always to employ stabilising scries grid resistances.

The effect of residual gas in a valve formed the sub-
ject of an article in the issue of The Wirless World dated
April 11th, 1928; the profound effect of reverse grid
current on grid bias and the general properties of a
circuit were pointed out, and a cheap efficient vacuum
tester was described.

If the values of R, and R, be changed to 5 megohms
and a milliammeter be inserted in the H.T. + lead; then
the short-circuiting of R, and R, in turn will give an indi-
cation on the meter if even a very small fraction of
micrcampere of reverse grid current exists. Readers
may prefer to test theis valves for hardness separately
from the receiver, but the fact still remains that a valve

tional circuit may give rise to distorted

signals, and, furthermore, a condition
may arise in which it is possible to re-
move one of the two push-pull valves
without decreasing volume and without
changing the quality. It has been pointed
out in this journal! that the ordinary
push-pull circuit forms a bridge, the arms
of which are balanced only when the
components are matched ; when the latter
condition is fulfilled the signal potentials
do not circulate through the source™ of
H.T.:supply, so that L.F. oscillation due
to back-coupling is likely to be absent.
By choosing valves (for V, and V, in the

INPUT FROM

AERIAL OR
H.F. STAGE

—O+H.T

L.S.

=-H.T.

Rl W0 19

accompanying diagram) with a disparity

of characteristic, thus unbalancing the
bridge, it was found possible to cause dis-
tortion from incipient L.F. oscillation by
adding a comparatively small resistance
to the H.T. battery, but when valves with checked
equality of characteristic were employed the addition of
1,500 ohms to the H.T. battery produced no ill effects.
It is therefore evident that, owing to the chances of slight
difference existing in valve constants, the anode feed
resistance scheme to combat L.F. oscillation should be
employed before a push-pull amplifier. Suitable values
for the de-coupling resistances R, and R, are 20,000
ohms, and the condensers C, and C, can be 2 mid.
Another likely cause of distortion is the self-oscilla-
tion at high-frequency of the two push-pull valves.
This can be prevented by the interposition of series grid
resistances having a value from 100,000 to 230,000
ohms as shown at R, and R, in the diagram (R, and
R, must, of course, have the same value and be of the
grid-leak type). 1t would appear difficult to predict the
exact conditions which stimulate high-frequency oscil-

1 “ Battery Resistance and Distortion.” by W. L G. Page.
The Wireless World. April 25th, 1928, p. 440.

A satisfactory push-pull circuit.

output transformer; V,, anode bend detector, impedance about 25,000 ohms; Va

impedance 17,000 ohms; V, and V,, 4,600 ohms impedance; Cj, 0.0001 mfd.; C,,
0.01 mfd. Rj, 150,000 ohms; R, 2 megohms; R;, 6.25 megohms.

C.T. is the coupling push-pull transformer; O.T.,

showing signs of softness should not be used in push-
pull ; moreover, the series grid resistances already advo-
cated to prevent parasitic oscillation at high frequency
would tend to accentuate the effect of reverse grid
current.

We must now pursue the question of checking valve
characteristics. It is difficult to avoid using a small
amount of curvature at the lower end of the curve, and
should two valves be employed, the bottom bends of
which are unequal, the harmonics created will not cancel
out, which will result in distortion. Where readers have
not facilities for careful checking of valve constants, it is
important to note that certain valve manufacturers are
now prepared to supply specially selected matched
valves. In the diagram a circuit 1s given which gave
good quality and signal strength with 175 volts H.T.,
and in which parasitic oscillations were absent, provided
valves were used which had been chosen for similarity of
constants and for hardness. Ww.1.G. P.
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CABINETS FOR MOVING
COIL LOUD-SPEAKERS.

Commercial Designs now Available.

T T is not only on the score of appear-
.I[ ance that a cabinet is required for

housing the moving coil loud-speaker.
The cabinet serves as a baffle making
the air leakage path between the two

The Peto Scott moving coil loud-speaker
cabinet.

sides of the diaphragm as great as is’

conveniently possible. This can be done
by adopting a shallow cabinet of liberal
front dimeusions or by creating a similar
Iength path by reducing the use of the
wooden front panel and wmaking the
cabinet somewhat deeper. The large
cabinet may prove difficult to accom-
modate while the use of a smaller front
panel elevated by means of suitable legs
renders the cabinet less costly and yet
attractive.

Compact Camco model.
B 3I

A special cabinel for moving coil loud-
speaker construction is available from
Peto Scott Co., Ltd., 77, City Road.
London, E.C.1, of reasonable front panel
size yet not too deep to éreate marked
“hox ”’ resonance. It is well finished.
the panels and edges being suitably
framed with beading.  The interior pro-
vides sufficient space for including the
output stage together with a mains rect.i-
fier for energising the field magnet.

As an inexpensive arrangement and one
which is particularly effective in main-
taining quality of reproduction the
batfle board obtainable from the Carring-
ton  Manufacturing Co., Ltd., Camco
Works, Sanderstead Road, South Croy-
don, is to be recommended. The baffle is
a yard square and is made of substantial

A new idea in moving coil loud-speaker

cabinets. The Adams patent folding sided

cabinet entirely obviates the distortion

effects sometimes arising when the back

of the loud-speaker opens into a restricted
space,

9-ply wood.
necessary struts for framing and attach-
ing the loud-speaker supporting column.
The outfit is complete in every way and
closely follows the design given last
September in the pages of this journal
in counection with the first published
designs of loud-speakers of this type.
The Carrington Manufacturing Co.,
Ltd., also produce Camco moving coil
loud-speaker cabinets of attractive de-
sign. A small model is available either
in oak or finished mahogany colour

WWwW.americanradiohistorv.com -

It is supplied with the F§

&
The large size baffie board cabinet
of W, & T.Leck in which the entire
receiving equipment can be accom-
‘modated. 1t is a fine plece of furni-
ture and in no way reveals the mechanical
fitments mssociated with broadcas:
recepiion.

having outside dimensions of 17 by 164
by 13%ips. It is provided with an orna-
mental cincular grille and beaded base
and is suitable for standing on a table.
The price is about £2 as compared with
£1 10s. for the plain plywood hoard and
mounting pieces.  Another form of
Camico cabinet is available, standing
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Cabinets for Moving Coil Loud-speakers.-

39in. in height and fitted with a lower
compartment and drop front for waccowm-
modating the batteries. Output amplify
ing stage, battery eliminator as well as an
arc rectifier in the case of A.C. supply
can be accommodited while the use of a
separate compartment for the batteries
prevents acid fumes from having a detri-
anental effect upon the apparatus.  The
price in oxk is £4 17s. 6d.

The perfection of the results which arve
obtainable with the moving coil loud
speaker has brought about a demand for
a first-elass cabinet in which the entive
outfit can be accommodated. 'Thus, with
all the anxiliary apparatus enclosed in a
single cabinet an on-and-off switch can
provide a programe service hrought
into operation just as required withont
the complications of difficult maintenance
For this class of installation W, and T.

‘The Camco pedestal cabinet, 8 popular
model with battery compartment.

Lock, Titd., St. Peter’s Works, Bath,
have developed au attractive cabinet with
large front baille sufficiently deep to
accommodate the associated apparatus
and batteries. 'The cabinet is entirely
free from box resonance. A feature of
this cabinet is the provision of an open

Eliminating Batteries.

The Tottenham Wireless Soeiety’'s uew hizh
tension battery eliminator was receutly demon
strated by its designer and construetor, Mr. F.
Dyer, who ix the Society’s teehnical oftieer.
‘The device ineorporates a1 Rich and Rundy
transformer and super choke, and is designed
to give an output at any required voltage up
Lo 400 volts. The choke is centre-tapped, and
the main supply at 100 veolts passes through
one winding. Cwrent at & lower voltage is
snupplied through the other winding.

‘The Society's transmitter (G5TT) was also
on view during the evening. This instrument
has received daylight reports up to 300 iiles
on 150 metres, and it 13 hoped that when the
improvements suggested at the meeting have
been incorporated even better results will be
obtained. The Technieal Committee has
arranged an interesting series of demonstra:
tions for the next few meetings.

Hon, Secretary, Mr. F. K. R, Neale. 10, Bruce
Grove, Tottenham, N.17.

0000
Amateur Transmission.
Mi. D. G. Kennedy (14C) gave an informa

tive lecture entitled ** Some Systems of Amateur
Radio Transmission ' at the last mceting of
the Wireless Society of Ireland, Dublin. The
lecturer, who made use of a fine collection of
lantern slides, pointed out certain valuable
adjustients which wmake for transmitter etli-
cieney. and alsc gave hints on the design of

Another Lock cabinet with well ventilated

back for the purpose of avoiding beox

resonance.

cane back so as to allow of good ventila-
tion at the back of the diaphragm. A
separate lower compartment is available
for accumulator batteries which in the
case of both A.C, and D.C. supply may
be floaied across the magnet winding or
the L.T. terminals.

The artistic merit of this cabinet is
best gleaned from the accompanying
illustration. Tt is a good spectmen of
first-grade workmanship and excellence
of finish. A smaller model is also avail
ahle of sufficient size to produce the effect
of the baflle and is fitted with a well

CLUB NEWS.

short-wave aerials and the stabllising of wave-
lenzth by means of oseillating crystals.

The Wireless Soeiety of Irelund is organising
y number of summer outings for the earrying

FORTHCOMING EVENTS.

WEDNESDAY, JUNE 6th.
Tottenham Wirelcss Socicty. At 8 p.m
At the Institute, 10, Bruce Grove, N.17
Business Mecting. Arrangements  for
Summer Ficld Daus.
Queen's Park Wireless Club.—At 8 p.m.
At St. Jude's Hall, Lancefield Street,
W.10. Demuonstration by the Celestion

Co.
THURSDAY, JUNE T7th.

Golders Green and Hendon Radio Society.

At 8 p.m. Reception by Mr.
Handsley at 25, Woodlands, N.IF.11.
Wirelcss Demonstration.

Leuton and Leytonstone Radio Socicty.
Demonstration of the ' R.C. Threesome
and Loud-spcaker by  Messrs.
Ediswan's.

www.americanradiohistorv com
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ventilated back for the purpose of uvoid-
ing box resonance.

Another cabinet of unique design is
manufactwred by F. Adams and Co., 66,
Finsbury Pavement, London, E.C. The
aim in the design is to avoid the modifica-
tion of tone which results when the loud-
speaker is accommodated in the front of
a small enclosed cabinet. It possesses
all the merits of the open haffle board

r

An inexpensive sct of baflle parts is now

available for the amateur and further sim~

plifies the construction of the moving coil
loud-speaker.

without being unsightly, for by the use
of folding sides it can either be used as
an enclosed cabinet or open bafile. Both
sides and top ave hinged to swing open
while two additional panels hinge inte
position to complete the corners of
the large size baflle board which
is  thus created with the moving
coil loud-speaker grille at its centre.
The specimen examined was made
in oak, and well finished and pro
vided with a lower cabinet for hattery
eliminator or accumulators. This design
is an entirely new departure and is likely
to hecome popular.

out of experiments in the open air Muany
suceesstnl Field Days were leld last yvear.
tHon. Secretary, Mr. 11, llodgens, 9. Trinlty
street, Dublin.
o000
Chub Set Demonstrated.

i'wo interesting reeeivers. a two-valve set and
a  three-valve set, were demonstrated at =n
meeting of Queen’s Park Wireless Club on May
1Gth. The former instrument. demonstrated by
Mr.  Biddle, had been constructed at the
Society’s previous meeting, and gave excellent
results.

tton. Secretary, Mr. F. Bathe, 37.
Strect, W.i0.

ocoo
Mocdiern Receiver Design.

The design ol a molern receiver. with special
reference to the use of screened grid valves
and 11.T. mains units, was the theme of a
lecture given by Mr. F. W. Smurthwaite before
the Croydon Wireless and Physicial Society on
May 1ith. The lecturer dealt in detail with
the causes and prevention of “ motor-hoating *
when working oft the mains, and. in_ dealing
with the screened grid valve, explained its
advantages amd disadvantages.

The evening concluded with a demonstration
of a new five-valve receiver incorporating two
screened grid valves and working offt a high
voltage mains unit.

Hon. Seeretary, Mr. Tl T. P.
Hounse, 51-52, Chaneery Lane. W.C.2.

Enbrook

Gee. Staple
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ity which have recently been placed on the

market, few are so interesting as the instrument
just introduced in America under the name of Air-
Chrome. The principles governing its operation are
somewhat similar to those of certain large reed-driven
cones familiar in this country; but, instead of sound
waves being radiated from a paper diaphragm, they
arc produced by vibration of a large stretched mem-
brane, the tension of which is balanced by a smaller
one mounted behind it,

The construction of the loud-speaker is quite simple,
and will be made evident by a consideration of the
sectional sketch. What may be called the working
diaphragm, which is of special fabric treated in such a
way that it is rendered air-tight without losing its supple-
ness, is stretched on a wooden frame measuring slightly
over two feet square. Some three inches behind it is
fitted the tensioning membrane, of the same material
and similarly mounted on an 8-inch

@F the many loud-speakers with claims to original-

Double Diaphragms with Balanced Armature Drive.

the battens of which the frame is constructed measure
about 1{in. in cross section. Similarly, the driving
unit is mounted by means of a heavy cast metal bracket
in order to prevent the possibility of chattering.

The published response curve, if it can be taken as
fairly representing the performance of the instrument
under working conditions, is exceptionally good, as
variations in proportional output between about 50 and
10,000 cycles are hardly sufficient to be perceptible to
the ear. Resonances which seem to be due to the fact
that the natural time periods of individual membranes
are incompletely suppressed are not so marked as to be
in any way objectionable. _

The loud-speaker is sold either in skeleton form, as
described, or mounted in a cabinet with its front covered
in tapestry. Clearly its performance depends largely on
the use of suitable matenal for the stretched diaphragms,
and on the mounting of these in such a way that their
tension is correct, and will remain so.

frame. The centres of these sheets are

drawn' together so that they actually
form what almost amounts to two cones

with apices joined ; the driving rod of
the energising unit, which is of the

10000

balanced armature type, is secured to

2000 |

the junction point.

Method of Damping.

The tension of the large membrane is
adjusted to give it a natural resonant

OUTPUT

frequency of about 60 cycles, while the

smaller one tends to vibrate at a very

much higher frequency-—in the order of

5,000 cycles. When working together, [

this resonance of each vibrating mem- -
ber is partially damped out by the L /

|
|

other. Naturally, the working dia-

S -

phragm does not produce sound waves

HESEE

by moving as a whole, as does the cone | 10 20 30
of a coil-driven loud-speaker; concen-

tric surface waves, starting at its centre, L

56 70 100 200 300 500

FREQUENCY IN CYCLES
PER SECOND

are set up by movements of the driving
rod, which 1s actuated by the armature
under the influence of signal currents.
It is claimed that the instrument is
capable of handling a large input, and
consequently its construction is massive ;

B 35

sketch
vibratin

A response curve issued by the makers of the
Air-Chrome loud-speaker, and (inset) a sectional
showing
membrarmes. A, working diaphragm;
B, balancing diaphragm; C, driving unit.

the mounting of the two
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News from All Quarters :

By Our Special Correspondent.

The Derby Broadcast.—A Licence Epoch.—Colour in the Studio.—What of the ‘ Stunt”’?
The Searchlight Tattoo.—Programmes that Fizzle Out.

To-day’s Derby Commentary.

Mr, C. C. Lyle, who will give the run-
ning commentary from Epsom this after-
noon, is setting a precedent hy under-
taking o describe the race and the scenes
on tlie course without the aid of a com-
panion. Mr. Lyle will sit alone in a
corner of the Press stand.

From 2.45 to 2.49 he will tell listeners
what is happening on the course; he will
then give the names of the runners and
the result of the draw for places. The
race description should begin ut 3 o’clock,
and will be all over within three minutes.
A brief smnmary will conclude the broad
cast.

20CO
Unhonoured and Unsung.

Early in May only 5,089 additional re-
ceiving licences remained to be issued to
bring the total up to the 2 million mark,
so it is just possible that at the exuct
moment these lines are being written
some mute, inglorious Milton is assuming
the honout of being the two and a half
miltlionth licence holder.

Apparently the B.B.C. has overlooked
this individual, although he marks quite
an hmportan{ milestone in broadeasting

progress.
0000
A Laborious Climb.
The million mark  was reached in

November, 1924, and a whole year elapsed
before another half-million was recorded.
Then came a spurt, and the two-million
figure was reached m March, 1926

It has thus taken more than two years
to add another haif-mitlion.

co00c o

Broadcasting Stars in the Flesh.

Listeners who wish to see broadcasting
artists in the ilesh should make a note of
the date, June 12th, when the Theatrvical
Garden Party takes place in the grounds
of Chelsea Hospital.

A B.B.C. teut is to be one of the
features, and among the attractions are
performances by Tommy Haudley, Albert
Sandler, Harry Hemsley, Clapham and

Dwyver, Jean DMelville, Leslie Sarony,
Nick Adams, Julian Rose, Ernest Hast-
ings, Mario de Pietro, and the B.B.C.
Dance Ovchestra, personally conduncted by
Jack Payne.

coo0o0
‘ Brighter >’ Programmes ?

1i studio environment really exercises
an influence on the quality of microphone
performance, we may look forward to
some ‘“ bright *” evenings when the newest
studio at Savoy Hill is in use. T1his
interesting apartment, which occupies a
position 1n the basement, ouce filled by
o Turkish bath, has a colour scheme of
red, black, and gold. The rustic scene
adorning the walls includes a phanix,
though whether any symbolical meaning
is implied must remain a subject for
speculation,

0000
No Talks in the New Studio.

The new studio walls are covered by
four layers of hessian cloth, each separ-
ated from its neighbour by -wooden
Lattens half an inch thick.

Talks will not be given in this studio,
which is being reserved for instrumental
solos and orchestral combinations not
larger than octets.

(oo o]

A Vanished Art?

The ¢ stunt’ phase in British broad-
casting seems to have failed completely.
Possibly this may be taken as a compli-
ment to the intelligence of the British
publie, but it can also be regarded as an
indication {hat in certain directions
B.B.C. ideas have run dry.

A year or two ago we were listening
to the gurglings of deep sea divers, and
we even heard dinner noises at the Zoo.
No public event seemed to escape the
B.B.C., and the stunt department was
justly regarded as a courageous and
enterprising body, not afraid to poke its
way iuto odd corners if only it could but
get its teeth round a decent noise.

What has happened to the stunt de-
partment? Is the public really fed up
with broadcast stunts?

wWwWw.americanradiohistorv. com

Putting a Hustle into Sleep.

From the American ¢ Blue Network ™
programme for May 24th :—

“ Schubert’s ¢ Marche Militaire’ will
open the program of Slumber Music.”

0000
A Jewish Festival.

A Jewish musical festival will be ve-
layed from the Kingsway Hall on June
6th. Singing by a Synagogue choir of
male voices and mixed voices and Dby
massed choirs, cantor, soprano, and con-
tralto solos, with instrumental solos, will
be included in the programme.

0000

Microphones at Aldershot.

Massed  cavalry, Royal  Artillery
mounted bands, and pipes of the Sea-
forth Highlanders will assist in that pat
of the Aldershot Command Searchlight
Tattoo which is to be relayed to 2LO
{from TRushmoor Arena, Aldershot, on
June 19th. The broadeast will include
the following items : Retvospect of War;
Charge by Mounted Crusaders; Repre-
sontation of Intensive Battle; * Abide
with Me,” and Finale.

o000

How to End a Programme.

Unfortunatelv, it often happens that
one comes to the end of a perfect day
feeling vather tired, and I cannot help
thinking that the London broadcust pro-
crammes sometimes exhibit the same
tendency. At all events, several listeners
of my acquaintance confess that their at-
fention lags towards the end of u per-
fectly good evening’s entertainment.

What I would suggest to the B.B.C.
is that they keep some of the plums ta
the last, veserving a special ““turn’’ for,
sav, 11 p.m.  This would keep listeners
awake and avert that atmosphere of
“ where's-my-hat-better-get-a-taxi’” which
so often creeps into the theatre during
the last act.

Fach broadcasting programme should
end with a fHourish. Too often it just
fizzles out.
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, * The Wireless World,” Dorset House, Tudor Street, E.C.4, and niust Le accomanied Ly {te wiiter’s ran ¢ and address.

RECEPTION OF 5GB.

Sir,—I have watched with great interest the correspondence
which has appeared recently 1n 7'he TWireless World relative
to the unsatisiuctory reception of 5GB in certain paris of the
United Kingdom, and perhaps your readers would be interested
to learn that during the past fourteen months I have very often
heard this station on a three-valve set (Det-2 L.F.) with
wonderful clarity—at least, when reception has not heen marred
by atmospherics and Morse. As I wmn situated approximately
2.200 miles from the station, I think this speaks very well for
its peunetration in this dirvection at least. On occasion reception
has been so good that every word announced has been audible.

Personally I think that one’s relative situation has a great
deal to do with reception. Here, Stumboul, the nearest station
(800 miles direct north) is only a faint whisper now that the
power has been reduced to 5 kW., while several of the German
4 kW, stations, more than dounlle the distance away, come in
with surprising strength and clarity. In fact, Breslan, after
Budapest, is the best station received here at the present
moment. Langenburg, in spite of its transmitting powers, is
hardly audible here. JAMES E. WOOLLEY.

Cairo, Egypt.

May 19th, 1928.

Sir,—Your correspondent, ‘‘Schoolmaster,” complains of the
lack of volume of 5GB in this district. My experience is the
exact opposite. I should le sorry to have to listen on an
efficient 5-valve set to 5GB or 5XX for many minutes unless
the volume was heavily cut down. I use a 4-valve set and
cannot listen to either of these stations in comfort without
detuning, and my set, though selective, is not particularly
powerful. I do not find that either of them is subject to
fading, wor can I find any foreigner that night after night
gives me the power and gquality of 5XX and 58GB. Of
course, as you travel round the dial you often find one pur-
ticular station coming over exceptionally well, and if it
happens to be a high-powered one, then perhaps the volume
may equal or exceed that of Daventrvy; but, speaking gener-
ally, 1 have failed to discover that foreigners have much to
teach us. For this reason 1 can’t help thinking that there
must be something other than faulty transmission to account
for the fact that 2.0 is a complete wash-out as far as this
immediate neighbourhood is concerned. It is easy to abuse
the B.B.C., but is it quite fair? One has heard of ‘“dud”
sets and faulty aerial circuits. The noble art of knob twiddling
calls for a certain amount of manual dexterity and much
patience ; it is not every listener who has both. 1t seems to
me a pity to exalt the foreigner at the expense of our own
folk, unless we are very, very sure that we ourselves are quite
without blame. In a science so new and consequentlv so un-
mastered it is a bold man who dares say ‘I know.”

King’s Heath, FOUR-VALVER.

Burmingha.

»

GRAMOPHONE REPRODUCTION.

Sir,—I have bLeen particularly interested in the point raised
by My, H. R. Webb in youv issue of April 18th regarding
alignment of gramophone sound boxes and pick-ups.

A few years ago I examined critically numerons portable
gramophones having short tone arms, and found that align-
ment was generally bad. On giving the matter further con-
sidevation I found that the following method of mounting the
tone arm gave almost perfect tangential tracking of the needle
for average 10in. and 12in. records. If the tone arm be pivoted
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8in. from the turutable spindle, and the needle point ke
arranged to conie gin. beyond the centre of the spindle, i.e.,
if the distance of tone arm pivot is 8in. from the spindle,
the distance of the needle point from the (one wrm pivot must
be 8giu. approximately. If the distance from spindle to pivot
can Le arranged to be 12in., the distance from needle point to
pivot should be 12)in.  The pick-up or sound box should now
be inclined to the line from point to pivot, so that the needle
tracks tangentially to the groove at the beginning of the record.
If this be done it will be found that the needle will also be
tracking correctly at the end of the record. .\s a matter of
fact, the conditions are such that the angle between the centre
of the record, the needle poiut, and tone arm pivot will be the
same at the beginning and end of average records, and only a
degree or two out somewhere near the middle of the run. It
is advisable 1o fit a siop to prevent the needle running on te
the label, as, if it does, the tone arm will suddenly swing right
across the machine, gonging a deep groove in the record, as 1
know to niy cost.

Perfect tracking at the lieginning and end of records is
important when a record is replayed with the same needle.

WALDO FERGUSSON.
Otford, near Sevenoulks,

THE *“EVERYMAN PORTABLE.”

Sir,—I wish to express my uppreciation of 7'he TWireless
World ** Everyman Portable,”” and to say that it far exceeded
my expectations.

My young brother made the set up with my assistance—and
although he has had no previous expericuce at all, is receiving
the following stations at Weymouth : Bournemouth, both the
Daventrys, Cardiff and Paris at good ’phone strength, and by
using an outside aerial the same stations give ample volume

from a Lissenola loud-speaker for a small room.
Hants. BM/CVO.

STATION IDENTIFICATION.

Sir,—I suggest that the difficulty in identifying distant trans:
missions is solely the fault of the announcers, who, after all,
are mainly concerned with their own immediate listeners and
do not trouble much over someone perhaps 500 miles away.
In addition, there is the difficulty of distinguishing foreign
naines correctly pronounced. This difficulty increases propor-
tionately to the length of the word, so that anything more than
two syllables is undesivable. Therefore, I suggest the following
method. to he reached by international agreement : (a) Every
station to be called by @ name of not »more than two syllables:
(b) The announcement to be made thus, e.g., one stroke of a
gong—** Radio Lon-don—London,”’ or—" Radio Tou-louse —
Toulouse,”” repeated twice.

We should got then get such mouthfuls as ‘‘ Konigswuster-
hausen ” or “‘ This is the London Station calling "—both prob-
ably unintelligible 1o lisleners in other countries. It is largely
a question of plain emphasis on the important word, and a
warning signal to start with, say, a stroke of a small gong.
It should only be necessary to announce in this manner after
fairly lengthy items, and not after each separate song or such-
like. There should be no dithiculty in inventing two easy sylla-
bles for every station and publishing same, and the system could
hardly be said to be inartistic or offensive to the sensitive
listener C. BOOTIH JONES.

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

The Service is subject to the rules of the Department, which are printed below;
be strictly enforced, in the interests of rcaders themselves.

these must

A selection of queries of general
b1

inferest is dealt with Felow, in some cases al grealer length than would be possible in a lctler.

High Note Reproduction.

A7y receiver, with one H.I. staye, anode
bend detector, and one 7esistance
conpled L.F. ampliper constructed on
the general lines reconmmended from
time to time in your journdl, has
worked excellently for some months,
but in wvicw of articles which have
recently appeared concerning  the
amplification of the higher audible
frequencies, [ should be qlad  of
advice if you counsider that it could
be improved in this respect.

J. B. L.
We presume that you are using a high
nmagnification detector valve with an
anode resistance of about 250,000 ohms.

[t cannot he deunied that sach a combina-

tion does introduce a certain weakening

of the higher frequencies, but in a single-
stuge amplifier it is doubtful if this is

appreciable with the average loud
speaker.
In your locality you probably get

signals which are of more than sufficient
strergth from 2LO and both the Daven-
try transmitters; we suggest that you
might be able to sacrifice a little ampli
fication by substituting for your present
detector an efficient 20,000 ohm. vulve
with a coupling resistance of lower value
than at present—say 100,000 oluns. or
150,000 ohms. At the same time, you
will have to incrense the grid bias applied
to your detector valve. The alteration
will reduce the sensitivity of the set, but

ill increase the proportional response to
the higher frequencies.

[oeo e

Shielded Valve Couplings.

! have a set of commercial plug-in H.F.
transformers designed for ordinary
valves. Can you tell me how they
can be modified for use with screened
grid valves? H. F. H.

Without technical details of your trans-
formers, it is impossible to give really
helpful advice. If you wish to use them
asg transformers it may be possible to use
the existing neutralising windings in

series with the primary, particularly if
this winding is wound as a continuation
of 1t.  Perhaps, however, the safest
course 1s to remove those sections anud to
nse the secondaries as tuned anode
couplings.
0000
Frame Aerial Connectiors

{ wm wncertain as to the correct method
of winding the frame oerinl of the
“ Freryman Portable’ receiver, und
olso as to how to join wp the four
ends of the wire. Should the coils
be wound clockwise or anti-clochk
wise ! D. C. E
We thiuk that you will experience no
difficulty if you regard the two sections
of the frame as a single winding broken
at the centre, both halves being in the
siime direction.

RULES.

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

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

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

(4.) Practical wiring plans cannol be sup-
plied or considered.

(8.) Designs for components such as L.F.
chokes, power (ransformers. efc., cannol be
supplied.

(6.) Queries arising from the conslruction
or operation of receivers must be confined to
constructional sets described in “* The Wireless
World” or to standard manufacturers’
receivers.

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

WWW_americanradiohistorv.com

The connections of the four ends will
be made clear by the sectional sketech
Fig. 1 (which is not drawn to scale). It
Is quite immaterial whether the windings
are clockwise or anti-clockwise, provided

—

G it

FINISH

TO SWITCH

Fig. 1.—Sectional diagram showing wind-
ings of the ** Everyman Portable ' frame
aerial.

L

they are in the same direction; it is also
immaterial  whether the ‘stat’” or
“finish ©’ is joined to the condenser U,
or to the grid condenser.

0000

Aperiodic H.F. Amplification.

I propose to construct a self-contained
transportable receiver for operating
o loud-spealker at a distance of nearly
twenty niles,; as a single tuning con-
trol is essential, 1 amn undecided
whether to adopt a detector with re-
action and two L.I'. stages, or the
<ame arrangemcnt preceded by an
apcriodic H. V. amplifier. Which do
you recominend, taking into congider-
ation the fact that extreme lightness
is not of prime importance?

With a delector2 L.F, set, it is quite
possible that you will find it necessary to
use a good deul of reaction, which will
tend to mar the quality of reproduction.
Accordingly, we recommend you to in-
clude the aperiodic H.F. stage; even if
it does mot provide very much H.F.
amplification, 1t will enable you to obtain
sufticiently loud signals without making
excessive nse of reaction.
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PATENT DEADLOCKS: A REMEDY.

N our issue of May 23rd, under the title of * Patent
Deadlocks,”” we discussed the unfortunate state of
affairs which arises in the wireless industry when the

patent position in regard to any piece of apparatus is
obscure, and those firms which desire to manufacture
a component are unable to ascertain to whom royalties
are due in respect of patents, the situation being aggra-
vated where a number of patents of different ownership
relate to a particular component or circuit.

Our article has aroused so much interest, and is re-
garded in many quarters as touching upon a problem of
such vital importance to the progress of the wireless in-
dustry, that we feel more than justified in rcturning to
the subject. Incidentally, it has been pointed out to us
that the idea of the desirability of setting up some
machinery to act as an intermediary which would avoid
the necessity of costly litigation is not entirely original,
but that it has been pressed for in other industries
from time to time. The fact that the proposal is not
original does not, in our opinion, lessen its importance in
any way ; on the contrary, it only shows that a pressing
need for some such machinery exists.

A7
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It would be out of place for The Wireless World to
attempt to outline in any detail the character and scope
of what we may describe as a Court of Summary Juris-
diction for patent cases which could be set up, for it
would be necessary for such detail to be worked out by
authorities conversant with all the intricacies of the law,
and, in particular, patent law, who could so frame the
new legislation required that it would conform to the
established practices of law aund not conflict with the
prerogatives of the High Court. Tt is possible, however,
to state very briefly certain guiding principles. The
Patent Office is admittedly the most competent authority
to investigate at least the facts of any patent position,
and is staffed with technical experts for the purpose.

How the Scheme would Operate.

It should, therefore, be possible, when the Con-
troller of the Patent Office can first be satisfied that there
is a prima facie case, to convene a Court to enquire into
any specific patent position in order that those wishing to
manufacture apparatus may know where they stand and
to whom royalties should be paid. The Court should
have powers to call upon owners of any relative patents
to appear to support or define their claims, F urther,
the necessary authority should be given for technical
experts to be called to give evidence. 1In fact, the Court
would be primarily a technical one dealing with the facts
involved, and its findings should stand unless upset on
appeal to the High Court, appeals being limited to points
of law only, and should not traverse the technical find-
ings of the lesser court.

In order that pressure may be brought to bear on this
question, it would seem to us necessary that such pres-
sure should originate from manufacturers in the indus-
try who are able to show that the present patent position
in wireless is detrimental to their interests, and that it
definitely hampers the prosperity of the industry and
limits its service to the public. The present procedure
where the High Court alone can unravel obscure patent
situations is, in our opinion, unfair to the manufacturer
of limited capital, who cannot afford to face the expendi-
ture involved, and consequently is more or less forced
into paying royalties—sometimes on the most slender
evidence of the validity of patent claims—by any
patentce who is in a more fortunate financial position
than himself.

This situation, in our opinion, invites abuse by those
owners of patents who can, so to speak, shield them.-
selves behind the threat of a High Court action, even to
the extent of bluffing manufacturers into the payment of
royalties to which in law there may be no title.
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A Modern Long=range Receiver using

A, L-WRME,

the New Anode Feed Scheme.

By N. P. VINCER=-MINTER.

ORE than a year has passed and many electrons
have flowed across from filament to plate of
innumerable valves (not lo mention those that
have perchied on the grid and slid down the leak or
transformer secondary owing to insufficient grid bias)
since the ‘“ All-wave Four’’ receiver was described in
the pages of this journal. This set cnjoyed a great
measure of popularity among readers, and although the
writer, being a part author, ‘ ses it as shouldn’t,” such
popularily was fully justiied by the remarkably good
results which it gave. It was the pioneer of the many
receivers using a really efficient method of H.F. coupling
on both long and short wave-lengths, which have ap-
peared (rom timne to time in this journal during the past
year, just as the ** Everyman-Four ” receiver was the
pioneer receiver employing a low capacity H.F. coupling
on the 200- to 550-metre broadcasting band.
Viewed {rom present-dav standards, it must regret-
fully be conceded that in certain aspects the ““ All-wave

Four ” is no longer in keeping with the best modern
aspect, albeit it s still able to hold its own among many
receivers of much greater pretensions. However, apart
from other defects, it must be admitted that tl}e re-
ceiver was of rather primitive appearance, and owing to
the multiplicity of ‘“knobs’’ on the panel, rather ditii-
cult to tune. The writer has, therefore, taken upon
himself the task of bringing this once highly popular
receiver entirely up to date, and causing it to rise
pheenix-like from its ashes. We will, therefore, pro-
ceed at once to an examination of the theoretical con-
siderations underlying the design of the receiver before
passing on to constructional details.

Selectivity and Quality.

1 we sce at a glance the
fundamental circuit of the receiver minus all ** trim-
mings ** such as the filament circuit, etc. The re-
ceiver is absolutely straightforward and simple, and
since experience teaches that

Upon examining Fig.

HT +

HT +

the presence of these attri-
butes in a wireless set postu-
lates efficiendy, it can safely
be deduced that this instru-
ment is prima facie a good
one. Actual tests over a
prolonged period fully bear
| this out. There are four
main virtues in a wireless
receiver, namely, sensitiv-
ity, selectivily, quality of
reproduction, and case of
operation.
One school of thought is
rather fond of emphasising
the fact that the second

H.T.+

mentioned attribute is dia-
melrically opposed to the
full  development of the

Fig. 1.—The fundamental circuit.

straightforward.

As will be seen, the receiver is extremely simple and

third. Whilst  conceding
that sharpness of tuning if
A8
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HT+

Fig. 2.—The theoretical circuit diagram. Values are as follows —C; and Cy, 0.0005 mfd.; G, 0.00005 mfd.; C, and Cg, 0.6001 mfd.;

C; and Cy, 0.25 mfd.:

pushed to excessive limits will destroy quality, the writer
would state definitely that, although the selectivity of the
receiver is of no mean order owing to the low resist-
ance of the tuned circuits and to the careful design of
the whole instrument, yet the quality is such as to satisfy
all but the hypercritical, whose needs have already been
adequatcly met by other contributors to this journal.
In bricf, the quality given by this receiver can be im-
proved upon by the man willing to undertake the neces-
sary expense and trouble, but it is fully equal to that
given by any modern commercial recciver the writer
has had brought to his notice.

Intending constructors of the receiver, thercfore, can
rest assured that it is a sound proposition from the
quality pomnt of view. With regard to range, it defi-
nitely exceeds the original ‘“ All-wave Four ’ in this
respect by a considerable margin. Theoretically, of
course, range should be less than with the “ Everyman
Four *’ receiver, owing to
losses in the coil mountings.
In an aural test, however, in
which a comparison was
made between the two sets,
the magnitude of these losses
was not perceptible, al-
though suitable instruments
would .doubtless detect its

presence; since, however,
the ear, rather than the
valve voltmeter, is the {

medium through which the
pleasure of broadcasting is
conveyed to us, it is obvious
that nobody need have any
doubts concerning the range
of this receiver, which is
adequate on both the broad-
cast wavelengths.,

A9

Back view of the receiver.

tance stations.

Cz, 0.01 mid.; Cg Cy, and G, 2 mfds.; Ry,
R;, 3 megohms; R, 0.25 megohm; R; and Rg, 5 megohins;

condenser shown in front of the
transformer may, if desired, be removed
from its seckets when receiving long dis~

50 ohms; R., 30 ochms: Rz, 2 ohms;

3 Ry, 250,000 ohms;
Ry and Ry;, 20,000 ohms;

Ry, 50,000 ohms.

In the matter of selectivity and ease of tuning, the
receiver is all that could be desired. Tuning is suffi-
ciently sharp to enable the instrument to be used for
getting distant stations when situated in reasonably close
proximity to a local station without impairing quality.
In the matter of simplicity of operation, all that need be
said is that there are two main ‘‘ knobs *’ to match our
two hands. The other two knobs secen on the front
panel are for volume control and for switching off all
batteries respectively. The L.F. amplifier has heen de-
signed with a view to getting the best possible quality
coupled with a reasonably high degree of amplification,
and its connections are simplicity itself.

L.F. Oscillation Prevented.

Turning to the actual theoretical circuit used in the
receiver, beginners may at first be rather alarmed at the
large number of extra resistances, fixed condensers, etc..

The fixed
H.F.
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those still in stygian darkness concerning it must refer
to this article, since space forbids a further discussion
here.

We now come to the constructional work, which is
not nearly so formidable as might at first appear. All
the stabilising apparatus has been included under the
baseboard, together with the small grid batteries asso-
ciated with the H.F. and detector valves. This leaves
the top of the bascboard clear for the apparatus apper-
taining to the set proper. The panel is of }in. ebonite.
Substances such as paxolin may be substituted if de-
sired. If, however, a metal panel is used the condensers
C, and C, will have to be bushed, or, alternatively, special
condensers will have to be used, in which case neither

drilled and tupped No. 6 B.A.

which appear to have crept into the circuit. The ex-
planation is simple, however. The resistances and
condensers mentioned are anxiliary and are part of the
anode feed scheme developed last year by the makers
of the well-known Ferranti transformer, for the purpose
of combating L.F. oscillation, incipient and actual, due
to the common resistance of the H.T. battery. Those
who visited the Olympia Exhibition last year will doubt-
less remember that the *‘ circuit ”’ of this innovation
was distributed to the public in pamphlet form. The
whole scheme has, however, quite recently been dealt
with in a lucid article published in this journal,’ and
T Battery Resistance and Distortion,”” by W._ I. G. Page,
The Wireless World, April 25th, 1928, p. 438.
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LIST OF DPARTS.

Serews, Wire, S_:/s/o.ﬂmr, ele.
tpprocinate cost of parls (less coils), £10 10 0,

4 1 under plugs (Lisenin).

In the “List of Parts™ included in the description of 7/HE WINELESS WORLD receivers are detailed the components actually used by the
designer, and illustrated in the photographs of the instrument. Where the designer considers it necessary that particular compounents should be wsed in
breference 1o others, these components ate mentioned in the article itself. In all other cases the construgtor can use his discretion as to the choice of
components, provided they are of cqual quality to those listed and that he takes into consideration in the dimensions and layout of the set any variations

in the size of alternative components he may use.

2 Variablc condensers with verniers. 0.0005 mfd. (Dubilicr type K. (). 2 Terminals, ehonite shrouded, ' Phones +, "Phones — ; (Belling lLec).
. 1 Neutrulising condenser (J.B.). 2 Mansbridye type condensers, 0.2 mid. (Dubilicr).
t 1 LF. transformer (Mareoni 1deal 4:1 rulio). 3 Mansbridye fyupe condensers, 2 mfds. (Dubilier).
: 1 Qutpat cholze (Sterling). 1 Wire-wound resistance. 250,000 ohms and holder (Dubilicr).
i1 Complele set of Stundard coils with bases (Simmonds Bros.). 2 Wire-wound resistances, 20,000 olins and holder (Duliilicy),
I 1 Filoment rheostat, 50 ohms (Lyranic). 1 Wire-wonnd resistance, 70,000 olims unal holder (Dubilier),
i1 Fidamenl rheostat. 2 ohms (ITyranic). 2 Qrid leal:s, 5 megohms {(Mdlard).
i I FVariable fixed resisfor, 30 ohms (Burlon). 1 @Qrid leak, 3 meyohms (Blullard)y.
i 1 W ire-wound  potenliometer (" Loriometer,” 200 olmws, A, W 1 (irid leak. 0.25 meyohm (Mullard).
3 Stapleton). 4 Grid leak holders, porcelain type (Bulyin).
1 Ailliammeter with scale reading 0-20 md (Sifam), 3 Dry eells, Type U (Ever-Ready).
. 2 Y Clp-in”’ fixzed condensers with base, 0.0001 mfd. (Mcdlichacl), 1 Fbonife panel, 26in, x 8in. x Lin,.
P Clip-in” fired condenser with hase. .01 mid, (Meichael). 1 Baschoard, 267Tn. x 8in. x 3in.
i 4 Valve holders (““ IWhite Line,” DBowyer Lowe). I Aluminium sercen, Sin. X 7in.. No. 18 yanye.
L2 Grid baltery clips (Bulyin). 1 Grid battery, 164 volfs (Fver-Reudy).
i 2 Diul iadicators (Bulgin). 11 Terminals niclel-plated, Ay, Ao, E, LT 3, L.T.—, I1.T. +
i1 Khonite terminal strip, 2 4in. % 1. X lin, T.—, LS. -+, LS. —, ., P — (I3elling Lee).

stator nor rotor is in electrical connection with the shaft
and main framework of the condenser. Owing to the
fact that the baseboard is mounted on battens to accom-
modate the stabilising components underneath, no
brackets are nceded to support the panel.

Plan view of the réceiver.

In this article no constructional details of coils and
H.F. transformers will be found, since standard Wire-
less World interchangeable coils and H.F. transformers
obtainable from many firms are used. Readers who
possess coils and H.F. transformers, together with their
bases, made or purchased for the “ Wireless World Re-
gional ”’ recciver, or for the ““ Standard Four *’ may
use them with equal effect in this receiver, whilst those
desiring to ““ roll their own *” should refer 1o page 771
of the issuc of this journal for December 7th, 1927,
where they will find full details and drawings. The
writer suggests these Bradshavian acrobatics with back
numbers, as he is compelled to plead space restriction
as an excuse.  Before leaving the subject of irans-
formers, it should be pointed out that the type of H.F.
transformer having its pins arranged in the form of a
latin cross is entircly unsuitable for this receiver. It

A T1

will be remembered that the reasons for this were fully
given in the article on the original ‘“ All-wave Four.’’?
The screen used in this rcceiver consists of a plain
rectangular sheet of aluminium 7in. high and 8in. in
length.  The aluminium is bent at right angles at the

Note the simplicity of the lavout and wiring.

bottom in order to form a foot for securing the screen
to the baseboard. The amount bent over is exactly 4in.,
thus leaving an effective height of only 64in. Owing to
the disposition of the volume control rheostat R,, the
screen need not be cut away. The stout gauge of the
screen renders it self-supporting, although a small rect-
angular piece of metal screwed to the panel at the upper
end of the screen is used to give it additional support.
Care should be taken that no departure is made from
the layout given, in so far as the “ H.F.” end of the
receiver is concerned.  This applies more particularly to
the disposition of the acrial-grid coil and the H.F. trans-
former, since otherwise there is risk of magnetic linkage
between the coils over the top of the screen, and conse-
quent instability. Those who for any reason desire to

1The Wireless World. April 27th, 1927, p. 519.
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The New All-wave Four.—

make a slight change in layout to use coils of slightly
larger dimensions, are advised to extend the screening
by fixing a strip of aluminium at the top of the screen,
and at right angles to it, so that it juts out over the
H.F. transformer slightly, in the form of a roof. It
can be affixed with the usual nuts and bolts. It should

Wireless
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not, however, be necessary if specifications are adhered
to.

On the underside of the baseboard the various con-
densers are screwed down to small battens which are
attached by screws. It will be noticed that the terminal
strip is so arranged that the shanks of all terminals pro-
ject below the baseboard, this making for simple wiring.

(oo

PHONES

+

i

o
z
]
w
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PICK UP
o

- o o

Fig. 5.—The practical wiring plan,
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The New All-wave Four.—

The connections for the two 5-megohm protective resist-
ances and the wander plugs attached to the large grid

1

pi
~3
v
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valve of higher A.C. resistance may be used in order to

gain increased selectivity. In the first L.F. position the
same type of valve which has been mentioned as suit-

View of the low frequency stabilising appuratus situated beneath the baseboard.

battery are made by rubber-covered wire, secured to the
underside of the baseboard by small picces of ebonite

under which they are clamnped.

With regard to valves, we require in the H.F. position
one having an A.C. resistance of roughly 20,000 to

able in the H.T. stage should be used.
position we require what is usually called an R.C. valve

In the detector

such as the P.M.1.A. and P.M.5.B., although better

quality will be obtained with the P.M.5.X. class of
valve, with some sacrifice of range.

Needless to say, in

30,000 ohms. A good example is the Mullard P.M.5.X, the last stage a super-power valve of the P.M.256 or

which gives us an amplification factor of 17.5, the A.C.
In the 2-volt range a
sultable valve is the Mullard P.M.1.H.F.

resistance being 19,000 ohms.

The Amatenr’s ** Vade Mecum.”

1928 Annual _and  Log  Dool: of the
Incorporated LBudio  Society of (reat
Britain, Published by the R.S.G.L.,
53, Victoria Sireet, Westminster, 8. W.1.
Pp. 118. Price 4s., post free.

This eagerly awaited annual should
undoubtedly be in the hands ot ail those
interesied 1n amateur transmission and
reception. Owing to unfoveseeu delays
in the prepavation for press and in the
printing, ils appearance is somewhat
later than was originally contemplated.

The book is printed in a more con-
venient form than last year’s edition,
and contains  ‘“ Notes on TFrequeucy
Stabilisation by Quartz Crystals,” by
Mr. E. J. Simmonds; “ Design of Shouit-
wave Receivers,” by Mr. F. (. Aughtie;
*“ The Quartz Oscillator,” by My. C. W.
Goyder; a List of International Inter-
mediates used by Amateur Transmitters
Useful Formule, Table of Wavelengths,
Frequencies, and IL.C. Values; Differ-
ences of Time in Various Parts of the
World as Compared with G.M.T.; List
of Q7 Signals, the much-ahused
abbreviations, and, finally,
a very comiprehensive list of the cull-
sighs, names, and addresses of all known

A I3

1f desired, a

amateur transmitlers in all countries of
the world with the exceplion of T S.Aa
whose list is too long to be included in
this  publication  without making it
somewhat unwieldy. (The official list of
amateur stations in U.S.A. is obtainable
from the Government Prinling Offices at
Washington, D.C.) Modesty compels us
to refrain from enlurging on the merils
of this list of QRA’s, bat, knowing the
trotble and care expended on it bath by
My G A, Jamblin, who was in charge
of (he QRA seclion of the R.S.(;B..
and ourselves, we fecl confident that it
is {the most complete list of its kind yet
published.  Incidentally, we may state
that supplements and corvections appear
both in our own columns and in the
“T. and R, Bulletin.”’ so that veaders
should have no difficulty in keeping their
records up to date.

The final portion of this useful hook
is ruled up in the form of a convenient
Ing for recording mecssages {vansmitted
and received.

BOOKS RECEIVED.

Pitman’s Technical Dictionary in Seven
Languages.  Parts 1 and 2. TIntroduc-
tory; abbreviations and orthography,
alternatives, idioms and peculior plivases;

wwWw americanradiohistorv. com

I3.E.5.A. class is required.

Chis receiver is auailable for inspection by readers at the editorial offices of this
jouraal, 116, Fleet Styect, Londou, E.C.q.

atlopled words; common phrases used in
technical language, engineering abbrevia-
tions and technical dictionary of engineer-
ing and industrial terms in English,
French, Spanish, Ttalian, Portuguese,
Hussian and German. Published by Sir
Isanc Pitman and Sons, Ltd., London.
Complete in about 36 fortnightly parts,
price 2s. 6d. met cach part.
[oReReNe]

Radio Association, Official Handbool:,

1928, edited by C. "M. R. Bulbi,
AM.LE.E. Including the constitution

and rules of the Association and articles
Ly well-known wrviters on the progress of
Radio in 1927, television, a radio univer-
ity, loud-speaker -efficiency, multi-elec-
trode valves, ete, Pp. 52, with numerous
illustrations and diagrams.  Published
by the Radio Association, 22, Laurence
Ponntney Laue, E.C.4. Price 1s. 6d. net.
0000

An Investiyation of a Rotating Rudic
Beacon, by R. L. Smith-Roso,D.Sc.,Ph.D.,
AMILE.E, and 8. R. Chapman, M.Se.,
AM.LE.E,, issued by the Department, of
Scientific and Industrial Research, Radio
Research, Special Report No. 6. An
account of experiments carried out on a
rotating loop beacon trausmitler at Fort
Monckton, near Gosport. I'p. 45, with
13 ilustrations and diagrams, and 12
tables.  Published by H.\. Stationery
Otiice.  Price 2s. 3d. net
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DE-COUPLING WIRING.

Hints on Applying Recent Developments.

more scientific consideration of the question of

receiver wiring by an article' which appeared in
a recent issue of this journal, and in which an improved
method of procedure was described. As far as 1s known,
the subject was first treated seriously in The Wireless
World of June 8th, 1927, and afterwards (as applied to
short-wave work) in the issue of Qctober 12th, 1027.
The amateur is probably asking himself, ““ Are these
unusual precautions really necessary, or is 1t a case of
academic insistence on a refinement which will make no
perceptible difference to the performance of my set? ”’
Space does not permit of attempting to develop an argu-
ment in favour of de-coupling wiring, but it will be
penerally agreed that halt our wireless troubles are due
to unwanted couplings, and

& TTENTION has been directed to the nced for a

By “ RADIOPHARE.’

is common to any other circuit, and interstage couplirg
can be caused only by internal battery resistance.

The production of inductive loops is avoided by run-
ning the high-potential grid and plate leads—which we
have hitherto been told to keep clear of all other wires
__parallel with and close to their corresponding return
connections. Flex wire has indifferent dielectric proper-
ties, and would introduce too great a capacity in this
part of the circuit; one of these ‘‘ danger points ™ 15
indicated at X, and if the lead from anode to coil is of
appreciable length it should be of bare wire with a small
air spacing between it and the low-potential H.T. con-
ductor joined to filament. If long connections between
the coils and their tuning condensers become necessary,
they should be made in a similar manner.

also that many of the more
important advances in tech-
nique have been 1n the
direction of overcoming the
evil effects of such coup-
lings.

Judging by results alone,
it would appear to be worth
while ; the writer was re-
cently asked for advice in
connection with a receiver—
admittedly not too well de-
signed_—having a screened
grid H.F. amplifier, which
was unstable over more than
half the tuning scale. Re-
wiring in the manner sug-
gested in the accompanying

H.T. +

c:TE % -

T4

diagram (c¢) provided a (@)
complete cure; no other
alteration was made. The

fact that this was not due
to the accidental introduction of damping was proved
fairly conclusively by reverting to the original arrange-
ment, when the same trouble made itself evident.

How Interstage Coupling is Produced.

The underlying principle of the new system is the
elimination of leads (and consequently of resistances)
common to two or more circuits. As an example, the
wire A-B in diagram (a) is common to both plate and
grid circuits of the valve; in this particular case no harm
would be done, but troubles often arise when magnified
energy is fed back to earlier stages in this way.

Diagram (b) shows how this interaction may be
avoided by running separate wires, preferably of twisted
flex, for each valve directly to L.T. and H.T. batteries;
provided the ‘‘return’’ connections are led to the
negative filament terminals of individual valves, no lead

1 ** Scientitic Wiring,” 7'he Wireless World, April 25th, 1923,

An H.F. stage wired in the (onvenli.onal manner compared with methods which reduce inter-
circuit coupling by eliminating leads common to several circuits.

It will be realised that the application of this method
to an existing receiver constructed on conventional lines
will necessitate complete rewiring ; however, a good deal
may be done by adopting the modified method suggested
in diagram (c) which involves fewer alterations.  The
complete de-coupling system, as already stated, in no
way helps to overcome the effect of internal resistance
in the H.T. battery, which, after all, is generally much
more serious than that in the wiring, and which is over-
come by the simpler scheme. It will be seen that the
usual form of common battery wiring is retained, but
grid return and anode by-pass circuits are joined directly
to negative filament of the valve. As far as H.I'.
amplitiers are concerned, the de-coupling resistance R
need not have the high value of some 20,000 ohms
usually suggested for L.F. stages; a suitable resistor of
a few hundred ohms can easily be made up by winding
non-inductively two or three yards of No. 47 Eureka
wire on a small bobbin.

A 14
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A Comprehensive
Discussion on the

Merits  of  the
System.

experimenters for operating loud speakers with

moderate values of high tension, the above
method is coming into vogue. But there are pitfalls, as
doubtless many rcaders are aware. The idea looks so
delightfully simple from the schematic diagram showing
valves back to back, that one would naturally expect
trouble in practice, for is it not the most complicated-
looking circuits which work best? The object of this
contribution is to review the position and to indicatc
those practical points which are so essential for the
proper performance of the circuit using a push-pull com-
bination. To probe the problem piquantly it is desirable
for the reader to wade carefully through the elementary
theory of the method. Should he fear boredom, he can
readily turn to the end and find the answer beforehand,
as one was wont to do at school with the arithmetic
books.

@WING to the increased output desired by many

The History of Push-pull,

First of all, let us survey the historical side of the
subject. In British patent specitication No. 275 of
A.D. 1915, claim 1 reads: —

“* Electric wave amplifying apparatus in which an-
plifying elements of the unidirectional type are em-

&

-1

—a}--1

—T-E"" |

1.—Circuit shown in a patent specification filed over
thirteen years ago.

Fig.
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D.Sc., M.LE.E.

ployed, characterised in this, that divided input and
output circuits are provided and an amplifying element
is included in each branch of such circuits, whereby
both the positive and negative portions of waves alter-
nating in polarity may be amplified.”

F--+

L_

I'ig. 2.—A push-pull circuit for which a patent speciﬁcati.on was
filed in 1918. Hard valves were contemplated since provision is
made for grid bias.

The arrangement of the apparatus is shown in Iig. 1,
this being taken from the above specification. Clearly
this is the now well-known push-pull system 13 years
old! Although the main claim of the patent definitely
states that cach half of the wave is to be used, no grid
bias is applied to the valves. This is due to the fact that
the valves! are of the low vacuum type which contain
residual gas. Their characteristic curves and the physi-
cal conditions within the envelope during operation are
quite different from the present-day thermionic valve.

In British specifications 102,503, 130,219, 130,432,
140,829, we find that high vacuum thermionic valves
are contemplated, grid bias batteries being used, as
shown in Fig. 2, this being taken from No. 130,219.

'Since valves of this nature are now only of historical interest,
there 18 no necessity to deal with them here.

wwWwW americanradiohistorv com


www.americanradiohistory.com

63

The Theory of Push-pull.—

These specifications do not deal specifically with push-
pull amplification, but it is used therein to attain cer-
tain results in radio and wire telephony. - No guidance
is given regarding valve characteristics, grid bias, types
of transformer, and the like, so that we shall, in the
course of this article, survey the subject in some of its
ramifications.  The complete analysis of the method
would take us beyond the
bounds of simplicity, but we
may deal with it at a later
date.

To follow the procedure
of working valves in push-
pull fashion more readily, it
is well to start with an ideal
case. The reader can
clearly understand that if
valve characteristics were
quite straight there would be
no distortion. But as usual
this only applies when the
valves — assuming  their
characteristics to be straight
—are worked with the cor-
rect value of grid bias. Fig. 3 shows a linear character-
istic of the type mentioned above. Now in push-pull we
have two valves and two characteristics. Again, we will
for simplicity assume the characteristics of the two valves
to be identical. The next procedure is to draw some
form of diagram which indicates in a simple manner the
operation of the back-to-back arrangement of the last
stage in Fig. 4. The primary windings of the output
transformer are both wound in the same sense, so that
currents {lowing in the direction of the arrow produce
a magnetisation of the iron core, which is additive.

VARIATION IN
CURRENT

ANODE CURRENT

F GriD voLTS

Fig. 3.—~An ideal linear
valve characteristic. C D
equals D E and represents
the grid swing for a case
explained in the text.

Analysis of the Push-pull Components.

For example, let P, and P, each have 3,000 turns.
Assume at any instant that the current in P, is 1o mijlli-
amperes and in P, 2 milliamperes. The fotal miili-
ampere  turns IS 3,000 X T0+ 3,000 X 2=36,000, OF
3,000 x 12.  Thus we can consider the ampere turn or

ouUTPUT

Fig. 4.—A simple push-pull arrangement. Observe that the

currents are flowing in V; and V; in opposite directions. The

magnetic effects, however, are clearly additive, i.e., V; pulls and
V, pushes.

magnetisation effect as being equivalent to one-half of
the transformer carrying 1z milliamperes. For this to
occur it is clear that the current is flowing in different
directions in the two-valve circuits, i.e., one is pushing

Wireless
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and the other is pulling, so to speak. At the instant
under consideration, however, the push is only 17 of the
pull.

In Fig. 3, suppose the
B grid bias to be represented
by A B, then B represents
tlie condrtion when no sig-
nals are being received.
When signals arc applied to
the grids of V, and V, of
Fig. 4, there is a variation
in the anode current of V, ;
this variation taking place
above and below point B.
Suppose the maximum posi-
tive grid swing is C D.
During the negative half of
an alternation or swing, the
grid potential will move
back to the point E. Trom F to I there will be no
anode current, t.e., the valve will rectify. The value
of the A.C. is given by vertical distances above (+) and
below (—) the line A B, which passes through the grid
bias point B. Now everything goes well so long as the
grid swing does not exceed D F. This is where the
valve V, enters the arena
and lends its aid. To ascer-
tain the action of V,, we have
to remember that the signal
voltage applied to its grid
1s always equal but opposite
in sign to that applied to the
valve V.  We therefore
obtain for V, the diagram
illustrated in Fig. 5. This
is merely Fig. 3 inverted,
since not only is the grid
swing opposite,  but the
actual valve current s
opposite also. We are now
In a position to ascertain the
combined action of the
valves V, V, in push-pull
action. In Fig. 6 the
characteristics of V, V, are
arranged so that they can readily be amalgamated.
For example, when the grid of V, 1s =D P and that of
V,is —D P, the change in anode current of V, is X' Y
and of V,is X! Y!. To facilitate matters, the character-
istics have been arranged in Fig. 7, so that the total
current change is represented by R S, R' S!, and this
can be taken off immedi-
ately to a separate graph by
means of a pair of dividers.
In carrying out this con-
struction, it must be borne
in mind that quantities to
the left of the grid bias point
are to be considered as
negative, this, of course,
being merely a convention.
The resultant characteristic
is exhibited in Fig. 8. Here

A 1S

GRID VOLTS

1
l
|
1
'
1
T
t
'
!
1

ANODE CURRENT

VARIATION IN
ANODE CURRENT

Fig. 5.—I1deal characteristic

of Vo, of Fig. 4 correspond-

ing to that for V; as shown
in Fig. 3.

GRID vousi /
1
' x'

ANODE CURRENT

Fig. 6.—For a grid swing D P
the total current vaciation is
represented by X Y + X! Y!,

Fig, 7.—Arrangement of
characteristics of Fig. 6,
to facilitate plotting,
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The Theory of Push-pull.—

we have three intersecting straight lines, W X, X O Y.
and Y Z, two of which (W X and Y Z) are parallel. The
slope of X Y is double that of the two others, as will be
seen from the construction of Fig. #. Since the charac-
teristic is not a ‘‘ single ** straight line, it is clear that
there will be distortion of the received signals.  If, how-
ever, the grid is biased to the rectifving point ¥ of
Fig. 3, the complete push-pull characteristic is a straight

A1
Y
Lo [
g g
g Ll
3 &
TS 3
CRIDAVOLTS/O w GRID VOLTS; ©
o w
o o
z o
< z
<
X
w
Fig. 8.—Complete push- Fig. 9.—Characteristic of

pull characteristic of valves

Vi and Vg of Fig. 4 with

valves biased to point B
ot Fig. 3.

Vi and V, of Fig. 4. When
grid bias is point F in
Fig. 3, the line has the same
slope as that in Fig. 3.
line whose slope is identical with that of each separate
valve characteristic. This is depicted in Fig. 9, and it
is clear that within the limits of the characteristic where
grid current does not flow no distortion will be encoun-
tered.

The Necessity for Matched Valves.

The case of too much grid bias is portrayed in Fig.
10, from which once more it is obvious that distortion
will ensue, since there is no anode current whilst the
signal sweeps from F to G. Thus our analysis using ideal
characteristics shows that there appears to be only one
value of grid bias for which distortion is absent. At
a later stage we shall consider another aspect of the
problem, where the push-pull combination is used under
different conditions.

[
[

z Vv, z

w I~

x o

= 2)

GRID VOLTS ! o) )
G F o

w GRID VOLTS -
-——— O

“GRID BIAS |& o

=z z

3 vV, <

Fig. 11.—The combined

characteristic is here

Fig. 10.—Characteristic of shown when the scparate

Vi and V, when the grid characteristics have dif-

ferent slopes. The correct
grid bias is applied.

bias exceeds the rectifi-
cation point I in Fig. 3.
Working with the correct value of grid bias we now
proceed to the case where both characteristics are
straight, but each has a different slope. This is a case

A 19
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which has a direct bearing on practice, since it does not
always happen that two valves of a class are identical
in behaviour. The effect is shown diagrammatically in
Fig. 11. It is evident that the output due to V, is dif-
ferent from that of V,. The resulting wave form is
shown in Fig. 12. Fach half wave is a sine curve, but
owing to the difference in amplitude, the resulting wave
Is equivalent to a fundamental sine wave accompanied
by a series of harmonics of 2, 4, 6, ctc., times its fre-
quency.

The second point which emerges from the analysis,
therefore, is the necessity for *“ matched *’ valves, i.c.,
the characteristics of two push-pull valves should bLe
substantially identical.

When Valve Curves are Parabolic.

We now arrive at a stage where actual valve charac-
teristics can be treated.  Their shapes are now very
familiar—in fact, as familiar as houschold gods. For
practical purposes, a characteristic consists of a curved
portion and a straight portion, as illustrated in Fig. 13.
The curved portion is often assumed to be a well-known
mathematical curve, namely, the *“ parabola.”” Its use
in engineering and physics is prolific.  Common ex-
amples are found in bridge construction and in the
lrajeclories of heavenly bodies. The theory of the

—
1 (o]
[
¥4
w
14
o
3
o
TIME RE a
wz /B %}
Ow 4
ot :
<3 A
e GRID VOLTS
Fig. 12.—The effect of dis— Fig, 13.—A valve charac—

teristic is assumed to con-

sist of two parts: (1) a

curved portion A B; (2) a
straight portion B C.

parity of characteristic (see
Fig. 11) on a simple sine
wave. The+ ve maximum
is greater than the — ve
maximum.

parabola was studied by the ancient Greeks 1,500 years
before it found any practical application. The parabola
is characterised by the fact that the square of the base
line 1s proportional to or equal to the vertical distance
from the base line to the curve. This is illustrated in
[ig. 14, which shows one-half of the curve, the other
being dotted. Now, if we proceed with two identical
parabolic curves, and decal with them after the manner
of Fig. 7, we get the result shown at the top of Fig. 14.
This is obviously a straight line, which is precisely what
is required for zero distortion.  Furthermore, any length
of the parabolic portion can be used in the manner
shown, and the result will always be a straight line. Tf
now we continue the line Y O V by the two straight lines
X Y and V Z, we get {he desired straight characteristic.
This will occur if the valve characteristic consists of a
parabolic portion followed by a straight portion, as
shown in Fig. 13. To make this clearer, two character-
istics identical with Fig. 13, consisting of a parabolic
and a straight portion, have been treated as shown
in Fig. 15.  The correct grid bias is given to the valves.
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From Fig. 15 the correct bias is seen to be a pont on
the horizontal axis kalf-way along the curved portion
of the characteristic. Anv other value of bias yields a

ANODE CURRENT

Fis. 14.—It is here shown that the combination of parabolic
characteristics in push-pull fashion yields a straight line.
non-linear characteristic, thereby introducing distortion,
except in a special case vet to be discussed.  The reader
should plot push-pull diagrams, using actual curves and
various values of grid bias. Also, as a matter of
interest, he should alter the shape of the curved portion
of the valve characteristic and note the results.  As with
ideal straight-line characteristics, so with actual valve
curves, the ““ pairs * for push and pull must be sub-

stantially alike for zero distortion.

Some curves for D.E.sA valves are plotted in Fig.
16. These show the effect of various values of grid
bias. In particular, Fig. 16(c) is interesting, since the
result is substantially a straight line, although the grid

ANOCDE CURRENT

GRID VOLTS

4
\V1+V2 IN PUSH PULL

rig, 15.—Two valves with parabolic-linear curves when uscd in
a push-pull amplitier present a complete characteristic as above.
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Fig. 16(a).—Push-pull characteristic oftwoaverage D.E.5A valves.
Anode voltage 120, Grid bias 50 veits, which is too large and
vields a non-linear characteristic. Note that the characteristics
of A and B are different. The characteristics treated herein are
*“static.”” In practice a family of curves is used owing to the
vatia ion in anod2 voltage due to the impedance of the load, Tiis
introduces a larger problem than is contemplated at present. For
zero distortion the combined characteristics should be equally

spaced parallei iines for equal variations in anede voltage. y

potential is not taken half-way along the curved por-
tion. We shall now investigate this alternative value of
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Tig.16(b).—Push-pull characteristic of twoidentical D.E.5A valves.

Anode voltage 120. The proper bias was found by plotting untii

the resultant was a straight line. It is difficult to estimuate the
terminations of the curved portion by eye.
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The Theory of Push-pull.—

bias, which yields a suitable linear characteristic for
push-pull amplification. For simplicity, the working
parts of the characteristic when the valves are used in
the ordinary manner will be treated. In Fig. 16(c) this
consists of the straight portion only, the grid swing due
to the signal not being allowed to reach the curved
portion. The result is a straight line as shown. An
important point is that the combined character-
1stic will be linear even if the slopes of the two indivi-
dual characteristics are different, as can readily be
proved by adding two straight lincs of different slopes.
When the straight portions of the characteristics do not
fall within the same values of grid swing, it is possible
to bias the push and the pull valves unequally. This
means that two bias batteries have to be used, one next
to cach grid, or the secondary windings of the trans-
former has to be split to accommodate a tapping on the
bias battery. Neither of these is particulatly commend-
able.

Summary.

We can summarise our results® as follows :——

1. There are two methods of obtaining linear charac-
teristics from two valves operating in push-pull manner,
(@) withi a grid bias which sets the valves almost to their
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Fig. 16(c).—Push-pull characteristic of valves A and B (dissimilar)

with grids biassed equally to approximate centre of linear portion,

Resultant is linear, but the grid swing is half that of Fig. 16(b).
Anode voltage 120,

reclifying points, (&) with a grid bias which sets the
valves at the mid-points of the linear portions of their
characteristics. )

2. If the curved portion of a valve characteristic is
parabolic, the proper grid bias for case (a) above, is
half-way along the base line of the curved portion.

2 It is assumed that there is no load in the valve cireuit, and
it is important that the reader shounld bear this in mind.

A 2F

Wireless

Werld 033
TTTT - T 25
I
TN 1
[ {1 I 2
\ J—J-—4» ——— 20
1 VALVE A
H
T | ﬁ | 15
] + VALVE B+ -
! i
i { — o
| ! I —
-
BET ] H
5
T Z
gl g L Ve i
S N £
HH ! 7 A 8
I T T 1 w
c 7 ~28 vOLTS3H o©
7 111 BIAS £ O
- 7 8 5z
4 ayam F 1 <
7 I
]
~ 711 10
I 7
! AHHE o
SSaSsRseREiOzins | .
H ! FRRD) r
£
I } Hm. / o8
t At 20
| § Ll
AT [ !
I Frx -
-50 -40 -30 -20 -0 [VRd
GRID VOLTS

Fig.16(d).—Push-pull characteristics of two average D.E.5A valves.
Anode voltage 120. In curve I the bias is —28 volts ; in curve 2
it is .—30 volts; while in curve 3 it is —35 volts. Curve 1 is
substantially linear. The bias, which is the same for both valves,
must be accurately adjusted, using a graphical construction.

3. In case (a) the permissible grid swing is substan-
tially double that in case (b).

4. In case (b) the permissible grid swing is half thaf
of case (a).

5. In case (a) the push and pull valves shonld have
substantially identical characteristics.

0. In casc (D) the two valve characteristics should be
linear over the same values of grid swing. The slopes
of the characteristics need not be identical to give a
combined linear effect. In practice, however, it is
desirable that they should be equal.

In the present article space has Dbeen allotted to
neither load impedances nor output transformers.
These we hope to treat in a future article. Meanwhile,
if the reader assimilates the
above material and plots
back-to-back characteristics
as indicated in Fig. 15 he
will be in a much better
position to deal with the
practical side of the pro-

X 011 X
blem. o k—a *}‘*3—4
In view of the unique pro- ly
perties of the parabola in
yielding a straight line when Fig. 17.—The necessary
two identical curves ar dwa are given in this

diagram for the equations
set out and solved in the

laterally  inverted and
appendix.

added, the following appen-
dix has been given for the mathematical reader.
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World
The Theory ot Push-pull.- Y=(Y,-Y)=4Aax .......ccoooiin. (5)
APPENDIX. which is the equation to u struight line of slope 4Aa.
The equation to cuive (1) of lig. 17 is The slope of(})}a}rabola 1)
Y, = A (e -+ a). ... oy e (1) s b = A (2 Q) 6

where A is an arbitrary constant; and the equation to curve (2) B Tdx (Bs + 20) . ( ) e
18 When = = a, the parabola joins the straight line in Iig 13

Y, =A (e — 27

between z = o and « a.

Expanding equations (1) and (2) for Y, and Y,, we get

L= A (3 + 200 + @°)
.= A (2 — 2rx + ')
Subtracting (3) and (4) we have

EXPERIMENTING WITH R.C. UN}TS.

There are a large number of com-
mercial R.C. units upon the market
having interchangeable anode resist-
ances and grid leaks; in niost cases
the anode resistance in these units 1s
of the non-wire wound tvpe.  The
expevimenter can thus change at will
either the anode resistance or the grid
leak, but is unable to experiment
with other values of coupling con-
denser.

HY. +

(a) Conventional method of Jettering
R.C.C. commercial units. (b) Re-
arrangement of terminals to allow the
insertion of any value of condenser.

Anybody possessing an R.C. unit
of this tvpe in which the condenser is
not interchangeable can easily ar-
range to use it wirth condensers of
varying capacities by slightly altering

@

Now, the result we require is the difference (Y, — YN =1 5

at the point B. By substituting this value for = in (6), the
slope of the parabola is A (2a¢ + 2a) = 4Aq. But this is also

the slope of the straight line obtained by combining the two

parabolic portions,

Hence, il a characteristic consists of «

(3) parabolic-linear curve, the combined push-pull characteristic 1s
(4) a slraight line, provided the bias is set halfway along the base
line of the parabolic portion.

NOVELTIES FROM
OUR READERS.

the external connections to the R.C.
unit as follows :—

In Iig. (a) the ordinary connec-
tions of an R.C. unit are given, and
the terminals of the unit are marked
with the usual symbols. Sometimes,
as is well known, the anode terminal
is marked “* A’ and sometimes it is
marked ‘¢ P,”" indicating that a par-
ticular manufacturer prefers the word
“plate ”’ to that of ** anode.”” By
altering the external connections of
the unit to those given in Fig. (d), ex-
periments may be made with various
values of conilenser, this experimental
condenser being marked C,. It must
not be forgotten, however, that C,
the actual condenser of the unit, will
still be in circuit, but its position will
actuallv be across the H.T. and G.B.
Latteries where 1t will do no harm.
It must, however, be capable of with-
standing the normal H.T. voltage,
but in all good makes of R.C. unit a
mica condenser is used which 1s
capable of withstanding a very high
voltage without risk of breakdown.
1t the condenser actually did break
down. no harm would occur to the
valve, but the H.T. and G.B. bat-
teries would be short-circuited.

J. M.
[eRelole)

CHECKING L.T. CONSUMPTION.

The average set owner can easily
finidd  out by simple calculation
exactly  how many hours’ service
his I..T. accumulator should give
him on one charge. The receiver,
however, 1s not often used for exactly
the same periol every day, and it

www.americanradiohistorv.com

becomes rather annoying to write
down every day the number of hours
use to which an accumulator has been
subjected.

1t is important to keep this check
on the accumulator in order to make
sure that it is fullilling its proper
duties. The simple device shown will
enable this to be done without any use
of pencil and paper. It is very
simply constructed of wood having
suitable dimensions, suggested ones
being 6in. x 2in. x 1in., 4in holes

A match stick recorder of L.T:
consumption.
being drilled, and it will be found
that these will accommodate ordinary
match-sticks.  Naturally, the neat
workman will prefer to make special

pegs. The method of using the de-
vice is completely self-explanatory.
. H.
A 22
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Wireless
World

Events of the Week in Briet Review.

HEALTHY DAVENTRY

Wireless has so often been blamed for
the minor troubles of life, such as wet
weather or thunderstorms, that it is ve-
freshing to read that the increasing good
health of the inhabitants of Daventry is,
by some, ascribed to the benign infiuence
of 5XX and 5GB.

0oo0o

IN RETURN FOR THE NIGHTINGALL.

We hear that our New Zealand
brethren were delighted with the notes
of the nightingale recently Uroadeast
from Panghourne, and it 1s rumoured
that a movement is on fool to send us in
return  the song of the New Zealand
moki-moki or bell-bird, if this elusive
songster can be persnaded to face the
microphone with the same good grace as
its English rival.

co00O0

A DOG STORY FROM HOLLAND.

Educational talks are not usually asso-
ciated with the recovery of lost pets, but
we lear the story of a Dutch professor
whose favourite dog had been stolen,
escaped from captivity, been adopted by
a kindly doctor, and was eventnally re-
covered by a wireless coincidence.

The dog’s adopted master was listening
to the professor’s disconrse broadeast
from Hilversum when he noticed the

unusual excitement shown by the canine
foundling at the sounds of the voice from
the loud speaker. Guessing that it might
be his master’s voice that avoused the
dog’s interest he got into touch with the
professor and was soon able to return the
lost one to his rightful owner,

0000

ANOTHER DOG STORY.

A listener summoned at Bradford for
installing and  working a wireless set
without taking out a licence pleaded in
defence that the set would not work a
loud speaker, and contended that if a
dog licence need not be taken out for a
puppy until it was six months old and
liad become useful instead of destructive,
the same argument should apply to a re-
ceiving licence. The magistrates, how-
ever,  wera  unconvinced—presumably
taking the view that even a dumb dog (if
such there be) should be liceused—and
fined him £5 and costs.

0000

RECEIVERS FOR THE BLIND.
The Derbyshire Association for thn
Blind is about to provide 100 receiving
sels for the use of their hospitals and
homes, and we understand that they
liave accepted the tender of Messes.
Burne-Jones and Co., Ltd.

DERBY RESULTS HEARD ALL OVER
ENGLAND.

The vivid description of the Derby was
picked up all over the country, and prob-
abty distant listeners were more in touch
with the rapid progress of eventls than
many of the actual spectators. Even
travellers by the ‘‘ Scotsman ”’ were able
to keep in touch with Epsom while spead-
ing northwards.

o000
ALASKA'S APPRECIATION,

Ot all countries in the world, it is
probable  that desolate Alaska feels
most the benefit of wireless communica-
tion.  Twenty-five years ago the interior
of the country was linked up with the
rest of the world Ly lund line only. Let
us not seem to belittle the wonderful
work of the Army Signal Corps, who
carried wires over mountains and passes
almost inaccessible to man, but it must
be candidly admitted that wire telegraphy
was a somewhat precarious nieans of
lkeeping in touch with the oulside world.

To-day there are tweuly-six army sta-
tions, three of which arc also for cable
work, and in addition there ure six cable
stations. In the interior the wireless sta.
tions are rapidly inercasing, so that at no
very distant time the whole of that difi-
cult country may be in constant touch
with Cunada and (he United States.

———

DORCHESTER BEAM STATION.

of the American and Egyptian acrial system.

(By courtesy of Marconi's Wireless Telegraph Co., 1td.)
A first photograph of the completed Dorchester station, h
Those on the right carry the South American aerial and refiector systems, and the

The two masts on the left are part

two masts in the background are for the Far East services,
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AMERICAN TELEVISION SERVICE.

WGY (Schenectady) is now transmitting
a regular television programme on thrce
days each week, between 1.20 and 2 p.m.
(Eastern Daylight Time), says The Man-
chester Guardian. The “service is in-
tended for the benefit of experimenters
and amateurs who have constructed tele-
vision sets, and it will, it is expected,
assist engineers in the development of a
reliable and complete system of television.

No elaborate effects ave to be attempted
for some time. On the first day faces of
men talking, langhing, and smoking were
broadeast.  The signal is an mtermitient,
high-pitched whirr, ‘the pitch varying
with the action before the transmitter.

cooo

PICTURE TRANSMISSION FROM
DENMARK.

Our  esteemed contemporaries Radio

lytteren and Populeer Radio began a regu-
lar schedule of pictuve transmission from
their short-wave station ED 7RI i
Copenliagen on May 29th and intend to
continue this progriunme twice a week
on a wavelength of 4212 metres. We
uuderstand that, owing to changes in the
Danish  broadcasting programmes, sowe
of their earlier picture transmission had
to Le deferred, but we hope to give our
readers regular notice of the times in
future. The mnext transmission will be
on Friday, June 15th, from 2320 to 0100.

2000
THE ITALIAN WAY.

The Ttalian Ministry of Communica-
tions wiil not stand any refusal to broad-
cast on the part of singers and other
artists or their managers. A Decree has
been signed in Rome to oblige artists to
perform, if vrequired, for programmes
Lroadcast from Rome, Milan and Naples,
On the other hand, the chiefs of these
stations -are equally urder an obligation
to provide a satisfactory technical reu-
dering of these programmes.

The Ministry is determined to popu-
lavise broadcasting, as it is estimated
that there are less than 200,000 listeners
in the whole of Ttaly.

0000
CHAOS IN RUSSIA.

According to a Russian radio special-
ist, the situation in Russia 1s far worse
even than in the most chaotic days of
uncontrolled broadcasting i America.
The Government, he states, is spending
move time in building Lroadeasting sta-
tions than in widening the net of reeeiv-
ing sets. There are now fifty-seven
broadeasting  stations  in European
Russia and te in Siberia, whereas the
number o! rvegistered receivers in the
whole of Siherin is only 200.000. mostly
primitive crystal sets; there ave 280.500
rogistered sets in Russian cities and niv
21,000 in the viilages. Instead of “ore
man ane vole ’ they may reach the state
of " one transmitter ona rveceiver.’

[eN¢NeRe)
LOST AND FOUND.

The loud speakers at Stamford Bridge
on Whit-Monday did more than proclaim
the vesults ol the events 1n the sports

Wireless
Waorlld

held in these popular grounds. In mary
instances they were used to identify chii-
dren who had got lost in the crowd, and
in two instances the missing ones were
restored to their anxious parents within
a few minntes of their description being
broadecast.
0000

FOOTBALL LEAGUE'S BROADCAST
BAN.

At the annual meeting of the Football
League in London on June 4th the Man-
agement Cominittee recommended clubs
to disconraze in future the broadcasting
of descriptions of League matches. A
number of the clubs had complained of a
falling-off in the gate-money as an 1n-
creasing number of those who might
otherwise have been spectators weve con-
tent to listen to descriptions of the
matches in comfort vather than take tleir
chance in a seething erowd.

FORTHCOMING EVENTS.

THURSDAY, JUNE 14th.

Tewton and Leytonstone Rodio  Society.
At 8 p.m., at Grove House, High Itoad,
Leyton, E10.  Paper on " The Qutput
Stuge.”

SATURDAY, JUNE 16th.

Wigan and District Technical Colicge
Radio Society.—Visit to Messrs. Mctro-
politan  Vickers, Manchester. Menihers
should communicate with the Hon. Secre-
tary, Mr. M. M. Das, B.Sc., Library
Street, Wigan.

SUNDAY, JUNE 17th.

Golders Green and Tlendon Radio Socicty.

—First Direction-finding Field Day.
MONDAY, JUNE 18th.

Croydon Wireless and Physical Society.—
Informal meeting, Y Questions and
Anzwers.”

WEDNESDAY, JUNE 20th.

Golders Green and Hendon Radio Socicly.

“Leception by Mr. Van Zwaucnbery,

at 619, Fincklcy Road, N.W.3.

INDUCTIVE MUSIC.

M. Maurice Martenot has recently
given a demonslration at the London
Coliseum of his apparatus for producing
“ Music from the Ether.”” This is said
to be somewhat similar in principle to
that invented and shown by Prof.
Theremin a few months ago, but. M.
Martenot is able to play staccalo notes
and has a chart or keyboard plan whereby
e can ‘“sight’ the pitch and avoid
““ feeling for the note.”

0000
LAUSANNE CONFERENCE.

At a meeting of the Council of the
Union Internationale de Radioplionie and
of the European Broadeasting Engineers
held recently in Lansanne it was recom-
mended thal the identity of broadcasting
stations should be stated as clearly as
pos-sible and that «ll propaganda should
Le avoided which might give offence to
neighbouring countries

Discussion ameng the engincers 'n-
cluded thie best mieans of eliminating in-
terference from trains, lifts and other
electrical apparatus, the latest develop-
ment of short-wave experiments, and the
technical problems involved in velaying
programmes over long distance by laund
line and cable.
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JUNE 13th, 1928

A WORLD'S MASTER CLOCK.
Professor Arthur Kora, the well-known
Cierman  professor who has devoted so
much work towards the transmission™of
pictures, proposes that a master clock of
extreme accuracy and a synchroniser shall
be installed at some central statian and
that correspouding synchronising appara-
tus, such as is now used in pictare trans-
mission, should be installed throughout
the world. He estimates that a degree of
aceuracy of one hundred-thousandth of a

second could therelby be maintained.

cooo

A CORRECTION.

It is regretted that owing to a typo-
graphical ervor the amplification factor
of the new Marconi valve type H.L.210
was incorrectly stated in the advertize-
ment of the Marconiphone Co., Ltd.,
which appeared on the back cover of last
week’s issne. Tt was given as 6.15 in-
stead of 15.

Club News.

........ s T - el Y - i - - 10 R

Screened Grid Valves Explained.

A lantern lecture and demonstration on
« Screened Grid Valves ' wus given by Mr, F.
Youle, of the Marconiphone Co., at the 4th
open meeting of the Association of British
Radio Societies on May 17th at the Y.M.C.A,
Manchester, By means ol slides the lecturer
gave a clear exposition of the early difficulties
in wireless eircuit design due to the capaeity
between the plate and grid and the attempts
made to overcome the trouble hy neulralisi-
tion. He demonstrated how the screened prid
valve overcame the difficulty. A characteristic
curve of the DLS 6256 was shown and explained.
Mr. Youle gave the ellicient amplification factor
for this valve at one stage 50-60;, two stages
45-530; and three stages 30 per stage (without
reaction).

Hon. Secretary. Mr. L. A. Gill, llope llouse,
South Reddisht, Stockport.

ocooo0
Power Transformers.

A lively discussion followed the reading of a
paper on “ Power Transiormers ” by Mr. Smith
at a meeting of the Leyton and Leytonstone
Radio Society on May 17tli. This proved a subh-
jeet of exceptional interest to the members, s
the power supply of the distriet is now being
converted to A.C.

Hou. secretary. Mr. E. Boatright, 265, Mur-
chison Road, Leyton. E.10.

ocooo0
A Wireless Excursion.

A very enjoyable time was spent on Saturday.
AMay 1oth, by all who participated in the highly
successful  South-Western  Area Conventionette
organised Ly the Radio Society of Great Britain
in co-operation with the Bristol and District
Radio Society. The visitors, among whom were
many  well-known amateurs, including  Mr.
Gerald Mareuse (2NM), were met on arrival
during the morning by members of the Society,
and after luneh the party set oil in charabanes
and private ears to visit the recently-opened
Post Office wireless station at Portishead. The
apparatus was inspected and deseribed by the
engineer in charge, and then the return journey
to Bristol commenced, where tea was partaken
of at the Merchant Venturer's Teelinical Col-
lege. After tea the president of the Bristol
Society, Prof. David Robertson, D.Sc.. delivered
a lecture entitled ** Sound and Sound Waves.”
which was ilustrated by lantern slides and a
number of most interesting experiments. This
was followed by an informal dinner at St
Stephien's Restanrant, which concluded one of
the happiest and most enjoyable days in the
history of the Society.

Mon. secretary, Mr. 8. J. Hurley, Arnu’s Vale,
Bristol
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How Broadcasting Helps the Racegoer.

TNTIL we overcome that particularly British form
! of shyness which deters us from doing anything
unusual, and therefore conspicnous, we cannot
obtain the full benefit from our portable receivers. So,
at least, thinks the writer, and he speaks feelingly;
when his offer was accepted by the Editor, did he not
regret his rashness in suggesling that he should be com-
missioned to go to Epsom with a portable, and record
his impressions as lo the usefulness of the running com-
mentary to a spectator at the Derby?

At first sight, the broadcast of any sporting event as
an aid to the enjoyment of the man on the spot may
seem superfluous, but js this actually so? Surely not;
the commentator is, or should be, better situated for
obtaining a good view than all but the specially favoured
few, and, equally important, he is an expert at his sub-
ject. Be his eyesight ever so keen, the ordinary man
cannot pick out colours at a glance, as can the race-
course habitué.

The Value of a Portable Set.

For the trip to last Wednesday’s classic race, an
““ Everyman Portable,”” as described in The Wireless
World for April 18th, was chosen; as most readers are
aware, this is a small self-contained attaché casc receiver
weighing some 12 lb. As the set 1s designed for opera-
tion with the lid closed, it is ideal for use on the crowded
top of a ’bus; this form of combined conveyance and
grandstand was decided upon as likely to afford a fair
opportunity of carrying out the experiment under
reasonably good conditions. As the distance from 21O
to Epsom Downs is only slightly over a dozen miles as
the crow flies, the receiver is more than sufficiently sensi-
tive ; and it was decided to substitute, for the usual pair
of phones, a single earpiece, which is more convenicnt

A 23

for listening under the conditions already described.

Of the preliminaries little necd be said, beyond men-
tioning the fact that the set was tested during the lunch-
hour programme and found to be perfectly satisfactory,
delivering signals of sufficient intensity to be audible
over the noises of the course. The opening remarks
of the commentator, though admirably suited for con-
veying ‘‘ atmosphere *’ to the home listener, were of but
slight interest to an actual onlooker, and it was not until
the herses lined up for the start that the advantage of
having, so to speak, an expert at one’s elbow was fully
appreciated.

The Situation of the Commentator.

Perhaps the writer was aftected by mass psychology
(the victory of an outsider and the complete failure of
a much-fancied favourite must have meant disappoint-
ment for the majority of the vast assembly), but he ad-
mits frankly that the broadcast of the race did not fully
come up to expectations. This is no reflection on the
excellent work of the very able commentator; it is en-
tirely due 1o the fact that he was so situated as to be
unable to see properly how matters were progressing
over the first two-thirds of the course. Had the B.B.C.
been able to set up one or two extra ‘‘ points,”’ the re-
sults could not have failed to be more gratifving.

Perhaps it is hardly fair to convey the impression that
the experiment was not a success ; there is no doubt that,
with the help of the receiver, it was possible to form a
better idea of the progress of the race than could those
in the immediate vicinitv who were not so equipped.
Indeed, the writer found that his fellow-racegoers on
the 'bus were by no means certain of the result until he
himself repeated the commentator’s announcement.

H. F.S.
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Marconi and Osram D. E H | A 210

A General=purpose Valve Suitable for Portable Sets.

S the title of this valve implies, it is designed for
both high- and low-frequency amplification. It
has a two-volt filament, which takes 0.1 amp.

Actually, this current is attained with 1.8 volts, and
excellent results are obtained at this voltage; there is
no need to work the valve at 2.0 volts, which is the
maximum permissible filament voltage.

Working Data.

The H.T. voltages recommended by the makers for
various purposes are as follows:—
H.F. amplification
Grid leak detection
Anode bend detection 70-150 volts.
L.F. amplification 90-150 Vvolts.
Normally, the H.T. voltage should not exceed 150.
The amplification factor and A.C. resistance are
given as 15 and 25,000 ohms respectively.  This
figure agrees very well with the results of the tests, which
gave an average amplification factor under working con-
ditions of 14.5 and an A.C. resistance of 24,600 ohms.
The mutual conductance obtained from these. figures is
0.59 milliamp. per volt.

50-150 volts.
50- Q0 Volts.

Grid Bias Values.

The following values of grid bias are recommended
for the H.T. voltages indicated when the valve is used
as an L.F. amplifier:

} Anode Current |
]
|

i
' H.T. | Grid Bias. | (mA.)
== . i -
[ 60 13 0.6
100 —3 1.2
* 140 —4} 1.8
|

When the valve is used as a leaky grid detector the
grid return should be connected to L.T. +.

The D.E.H.L.210 is suitable for use in all stages of
a portable set, excepting the last or output stage, in
which a valve such as the D.E.P.215 or D.E.P.240
should be used. The amplification factor and A.C. re-

sislance are well suited to the untuned H.F. couplings
at present in vogue in portable sets, the valve functions
well as a detector, and the resistance is not too high for
transformer coupling, provided a transformer with a
moderately high primary inductance is used after the
valve.
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(Average values.)
A.C. Resistance = 24,600.
Amplification factor 14.5,
Mutual conductance = 0.59.

The overall dimensions are a further recommendation
for scrvice in portable sets, for the height is only 2¢in.
from the bottom of the base to the top of the bulb,
and the greatest diameter is 14in.
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SHORT-WAVES
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Constructional

Wireless
World

SUPER-TIETERODYNE,

NES

:,v b -

Details for a Short=wave Unit for

"The Wireless World

Super=Seven.”

By H. B. DENT.

country will ccase to be thrilled by the statement,
“ London calling the British Empire,”” in place
of the orthodox announcement prefacing an S.13. broad-
cast, ‘* London calling the British Isles.”” How this
will be achieved is yet to be

F l YHE day is not far distant when listeners in this

previous issue of this journal that H.F. amplification has
many "1dvanmges when applied to very short wave-
lengths.* Great care is necessary in the disposition of
the components, and certain precautions must be taken
in wiring the amplifier, but the results obtained will more
than compensate for this.

scen, but undoubtedly the
messages will be flashed to ] HT.4q
the far corners of the earth \(

via the medium of the S (s

However, there are many
who would look with less
suspicion on the suggestion
if a receiver of standard de-
sign could be easily and

quickly adapted to the new
requirements.

ultra short waves. Even to- : ;
day more and more broad- i ?—ng—l o
cast stations are adopting : G o—td
these high frequencies for | 'eb J
linking up isolated outposts T ;
in distant parts with the
home country, and regular
transmissions are now ‘‘ on
tap ”’ to the possessor of a ;

really good short-wave set.

0 0005 mfd )

It is not generally realiscd
that a certain type of re-
ceiver extensively used on
the normal broaccast wave-
lengths lends itself admir-
ably to easy conversion into
a highly efficient short-wave

What actually constitutes a
good set is a mafter of con- 4
siderable controversy among
designers, and many still
pin their faith to the re-
generative detector followed
by oue or more L.F. ampli-
fiers. While it is admitted
that these simple circuits
have achieved surprising
results over great distances,

receiver.  When making
this statement the writer hasz
in mind those sets employ-
ing the supersonic-hetero-
dyne principle.  Readers
who are conversant with
these sets know that the
H.F. amplification is car-
ried out on a long wave-
length, and this remains
fixed irrespective of the

the lessons learned from the
use of H.F. amplification
on the ordinary broadcast

|]|}

TO
-’

Cy

wavelengths must not be
overlooked, and, moreover,

- 7 2 in th ~Seven.
it has been pointed out in a ' e Super-Seven

A 27

I'ig. 1.—The theoretical diagram of the oscillaior and first detector
The addirional short-wave unit is shown
within the dotted lines.

wavelength of the transmis-
sion being rcceived. It
would appear, therefore,
“H.E. Amplification on
Short Waves,”  7he  Wireless
World, October 12thL, 1927,
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www.americanradiohistory.com

Wireless
Worlldl

640

Short Waves and the Super-heterodyne.

that as far as the intermediate amplifier is concerned, it
15 quite immalterial whether the received signal is on a
wavelength of 600 metres or 6o metres, provided the
frequency conversion circuits can be made to function
cqually well in both cases.

This question was investigated carefully, using The
Wireless World ** Super-Seven >’ as the main portion of
the apparatus, and it was found that, without altering
the receiver in any way, but by merely adding an ex-
ternal aerial-coupling unit, exceptionally good results
could be obtained. Needless to say, special coils were
required in the oscillator and pick-up positions, but
with the exception of the pick-up coil, which consisted
of one turn only, commercial short-wave coils were used
throughout. The single-turn coil can be constructed by
attaching a loop of stout gauge wire to an ordinary coil
plug in the manner shown in the illustration.

The Aerial Unit.

The aerial coupling unit consisted of a pair of Igranic
short-wave coils, a two-turn coil being used as an aerial
coil, and coupled to this was a four-turn coil of the
same t{ype, the tuning being carried out with the vari-
able condenser fitted in the receiver. The arrangement
adopted is shown theoretically in the circuit diagram,
tig. 1, the aerial coupling unit being enclosed within
dotted lines. L and L, represent the two- and four-
turn coils respectively, and the fixed condenser C
of 0.0005 mfd. is included in the tuned circuit for the
purpose of reducing the effective maximum capacity of
the variable condenser C,, so that the tuning of this cir-
cuit shall not be too critical.

The expedient of connecting two condensers in series
to reduce the total capacity has been advocated on many
occasions, but the procedure to follow when it is re-
quired to determine the value of the series condenser

A plan view of the short-wave unit; the coil holder in the fore-
ground carries the tuned coil,

JUNE 13th, 1928

|

necessary to reduce a known capacity to a predetermined
smaller value is not too well understood. The resultant
capacity when two condensers are connected in series is

given by the formula é:l +L£ =

I'ig. 2.—The corrected under—-deck wiring of the output end of the
Super-Seven.

1, where C, and C,

are the individual capacities in mids. of the two con-
densers, and C the effective capacity obtained by con-
necting the condensers in this manner.

This arrangement is applicable in simple form only
to the input circuit, as the grid of the valve V, obtains
its bias through a grid leak R, whereas the grid of V,
depends upon a continuous D.C. path in the coil L, to
cnable the accumulated charge to leak away. This pro-
l1ibits the use of a coil and condenser mounted on a plug
attachment o replace the coil L,; however, those who
are not averse to making a slight modification to the
oscillator circuit could include a fixed condenser of
0.0005 mfd. in series with the variable condenser C,, and
fit a switch, so that the fixed condenser can be short-
circuited for normal broadcast reception. This need not
be considered an essential feature, as by the exercise of
a little care there will be no difficulty in tuning, in spite
of the large capacity of the variable condenser.

Stray Capacities.

In all short-wave work stray capacities must be kept
down to a minimum, and althongh a slight loss may
result due to the jack switch J, and its associated wiring,
this can be ignored in view of the large H.F. amplifica-
tion available. However, it would not be wise to in-
troduce unavoidable capacities. This would be the case
if twisted flex was used to link the aerial-coupling unit
with the plug P,, but as a flexible conductor is desir-
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Short Waves and Super-heterodyne.
able, it should consist of two separate wires spaced by
means of small insulating strips.

Although the foregoing deals exclusively with short
waves and the ‘‘Super-Seven,”’ those possessing re-
ceivers of other design but functioning on the super-
hieterodyne principle should have no difficulty in adapt-
ing their sets for this purpose, as only minor differences
in detail will exist. Some designers favour an oscillator
in which both plate and grid coils are tuned by the
variable condenser; in this case half the number of turns
specified for the grid coil should be used in the plate
and grid circuits, and these coils must be tightly coupled,
otherwise some difficulty may be encountered with the
local oscillator. The tendency would be to oscillate vio-
lently at the lower settings of "the condenser, and very
weakly, or perhaps not at all, at the readings corre-

Wireless
World

bq1

minor errors which occurred in the practical wiring dia-
grams in the constructional article of the ** Super-Seven’’
receiver. In the wiring plan, Fig. 4, page 635, of The
Wireless World, of November gth, 1927, the letters K
and M have been applied incorrectly. K should refer to
the lead joined to the O.P. tag of the left-hand trans-
former and M to the leads joined to the 1.S. tags of the
two other transformers shown. The second error occurred
in Fig. 12, on page 701, in The Wireless World of
November 23rd, 1927, where the leads marked AM and
BN have been drawn in the wrong positions. The lead
from the point A should travel direct to the point marked
N, and not connect to M. That marked M should not
be joined to A, but connected to the common negative
conductor BCDI, ete. This correction will be more
readily followed by referring to the revised practical
wiring sketch of this portion of the under-deck wiring

sponding to the higher wavelengths.

The opportunity will be taken here ta correct two

General Notes.

The  American  amafeur stations
NU 2ET, H. W. Hollister, 26, Plainfield
Avenue, Lymbrook, N.Y., and 4EY,
W. F. Gamble, 5245, West Fifth Street,
Chattanooga, Tenn., will be gratefal for
reports on their signals.

cooo

NU 1BBN, the Headguarters Co., 3rd
Battalion, 182nd Infantry, Massachusetts
National Guard, is transmitting on 41.5
and 38 metres, raw A.C., with 150-watt
input, and is anxiouns to get into touch
with a British amateur station. Com-
munications may be sent via Mr. A. Lam-
bourne, 43, Bramshaw Road, Norcot,
Reading. who informs us that he is will-
ing to stand by at any time on anv
wavelength from 15 to 440 metres and
report.

cooo

Mr. I.. H. Thomas, 6QB, ¢ Conway.”
66, Ingram Road, Thornton Heath,
Surrey, 1s now operating regularly on a
wavelength of 23 metres between 0600
and 0800 B.S.T., and would be glad of
reports on lhis signals from the British

Isles. An attempt is being made to com-
pare local weather econditions with
“DX " conditions, and also with the

strength of signals locally, if thev ave
heard at all in this eountry.
cooo

American 10-metre Signals.

With reference to the note on page 584
of our i1ssue of May 30th, we understand
from Mr. D. W. Heightman (2BRJ) thas
he cannot claim to be the first English
amateur to receive U.S.A. signals on 10
metres, as he believes that G 2NH, M.
E. A. Dedman, forestalled him when he
received NT1J 2JN. He did, however,
pick up signals from a station he was
unable to identify on March 22nd. and
thinks that he was the first to pick up
the 8th district of U.S.A. on 10 metres
when he heard NU 8ALY. culling at
1410 G.M.T. on April 13th. Mr. Height-
man was using an indoor aerial 25 ft.
long and 30 ft. above the ground with an
0-v-1 receiver.
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given in Fig. 2, which should be compared with Fig. 12

 TRANSMITTERS' NOTES |
. AND QUERIES. |

Japanese Stations.

A correspondent in Japan informs us
that the stations JOAK, JOHK, JOBK,
and JOIK ave testing on 10 kW. and thut
there are now nine amateur transmitting
stations with the call-siens JNAX to
JXIX. The nuames and addresses of the
owners of these stations may be found in
the recentlv published Anmmal and Log
Book of the R.S.G.B.

Programme from PCJJ.
The transmissions from PCJJ, the well-
known station of the I’hilips Lamp Works

at Eindhoven, are now at the following
times.

Tuesdays, 1600-2000 and  23C0-0200
(Wed.) GM.T.

Thursdays, 1600-2000 G.M.T.

Saturdavs. 0400-0700 and 1400-17CO
G.M.T.

Although the actual transmitter is at

Hilversum, the station is controlled from
Eindhoven. and we understand that
Messrs. Philips prefer to have the station
called “PCJJ, Eindhoven ™ tn avoid the
possibility of confusion with the Hilver-
sum long-wave station.

cooo
Rumania and Bulgaria.

Mr. M. W. Pilpel (G 6PP) tells us
that on Sunday, May 27th, be heard a
station calling CQ and signing EQ 2AB.
He succceded in cetting into touch,
and found that {he station was in
Rumania. 6PP pointed out to him that
he was using the wrong prefix——Q being
generally used for Bulgaria and R for
Rumania—and  thinks  this will be of
interest to other readers who may be dis-
anpointed to find that thev have really
worked with Rumania while thinking the
station with which thev were in communi-
cation was in Bulgaria.

wwWwW. americanradiohistorv.com

in the original ** Super-Seven

i

article.

Forwarding Agents. (Addition to list on
page 584 of our issue ot My 30th).
Russia—c/o  *° Radioliubitel,”  Ohlotni

Riad 9, Moscow-Central.

000O

New Call-signs and Stations Identified.

2HD (ex 2ADC), C. A. Harper, Cropwell Bishop,
Nottingham.

5DV R. F. Bracewell, 2, Hereford St., Sale,
Cheshire.

6DQ H. Drury, 3, St. Albans Rd., Bestwood, nr.

Nottingham. (Change of address.)

61Z L. . Ingram, 20, Cairnfield Place, Aberdeen.
{Change of address.)

QB L. H. Thomas, “ Conwav,” 66, Ingram Rd.,
Thornton Heath, Surrey. (Also operates
GLT, Portable Station.) (Change of
address.

6UH (ex 23ZW), H. . Smith, 31, Wandle Rd.,
Hackbridge, Surrey.

2BXD H. J. Horsley, Tenby
Ramsgate.

ED 7CG C. C. Gravesen, Roskilde, Denmark.

EI 1XW I'. S. Salimei, Piazza S. Salvatore in Laurc
15, Rome 11,

EP 1BM TI°. C. de Medeiros, Rua Renato Baptista 45
2°, Lisbon.

EP 1BV A. Telles, Junr., Rua Sonza Martins 15, 1°
Lisbon.

ETP CJ R. Kitzner, Stalowa 60, Warsaw, Poland.

NQ 5CX J. A y Velis, Calle Diago 73, Colon, Cuba.

coo0o0

House, High 65t.

Spanish Amateurs.

We are indehted to our Spanish con-
temporary “E. A R.” for the following
QR.\’s which supplement the lists already
published in our pages and in the
R.8.G.B. Annual.

E078 A. Barbuzano, La Naval, 180, Prerto de la
Luz.

EARSS J. M. Cordova, lorge Juan, 22, Valencia.

EAR 97 } Enriquez de Salamauca, Real, 59, Almeria,

EAR98 J. Tejeciro, Plaza Nicolas Salmeron, 12,
Madrid.

EAR 99 V. Albors, Aracil, 27, Alcov.

EAR100]. Colvee, Plaza Driucipe Alfonso 16,
Valencia.

EAR 101 |. Figuls, Laev 63, Sahadell.

EAR102 |. Pastor, Oficiugs de Telegrafos, Santiago de
Compostela.

EAR103T. Galvez, Espartero 4, Valencia.

EAR 104 R. Llizalde, Valencia 302, Barcelona.

EAR 105 S. Mainu, Vilanova 12, Barcelona.

FAR106 L. Cirera, Lauria 108, Darcelona.

000G
A Correction.

In owr note on page 584 of our issue of
May 30th Mr. A, G. Livesey's address
should have read : 15, rue d’Orléans Pau,
B.I. We regret the ervor.
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The following abstracts arc prepared, with the

perinission of the Comptroller of H.M. Stationery Ofice, from

Specifications obtainable at the Patent Office, 25, Southampton Buildings. London W.C.2, price Is. each.
P § p 3 p

Eliminating Interference.
(No. 273,479.)

i pplication date: August 13th, 1926.

Instead of transmitting the signal on
one wavelength two carrier frequencies
are used, together with two receiving cir-
cuils.  An mterfering signal on a third
frequency will then affect one of the two
receivers to a greater extent (han the
other, and it can, in fact, be arranged
chat it shall affect one receiver only.
After rectification there will accordingly
be two low-frequency components, one
containing the desired signal only, and
the other containing a mixture of desired
and undesired signals. If these two
componenis are opposed, the resultant
will be due to the interference alone. If
st the same time the two components
are  added cumulatively, the resultant
will be a double strength of the desired
signal plus the undesired signal compo-
nent. I'inally by bulancing the result of
the first and second operations the ulti-
mate response will be a signal of double
strength free from any trace of interfer-
ance.

v

]
Method of minimising interference by the
use of two aerials to receive two carrier

frequencies, which are suitably combined
in the double receiver. (No. 278,479.)

In the diagrammatic arrangement
shown, in the figure, the two carrvier fre-
quencies are received separately on the
aerials, A, B, and, after passing through
suitable amplifying and detecting stages
V., and V, are applied in opposition
across the resistance or inductance R and
m series, or cumulatively across the in-
ductance L. These two effects are then
combived in the correct magnitude and

sense in a third civenit comprising the
final receiver T. By adjusting the tap
ping X, it is possible to find a point at
which disturbance due to atmospherics as
well as to tuned interference can be
halanced out in the receiver T. DPatent
issued to J. Robinson.

0009

Mains-supply Units.
(No. 281,776.)
Application date : September 10th, 1926.
It is well known that, in a multivalve
set, the total plate-current consumption
of the earlier stages is much smaller than
the individual curvent taken by the final

Mains-supply unit in which a separate
feed is taken from the rectifier to the plate
of the last valve. (No. 281,776.)

stage or power amplifier. In the typical
case of a four-valve set, the total plate
current of the H.F. detector, and first
L.F. valves, will be of the order 3 to
6 milliamps, whilst the power amplifier
tlone may take as much as 20-25 milli-
amps.

The object of the invention is to mini-
mise the cost of manufacture of the filter
circuits between the rectifier and the set
by providing a separate channel for the
current taken by the last valve. As
shown, the valves 1, 2, 3. ave supplied
from the rectifier R through a filter com-
prising a choke L, consisting of a very
large number of turus of fine wire
shunted by a condenser C. The supply
to the last valve (4) passes separately
through a choke L, having fewer turns
of thicker wire, shunted by a second con-
denser C,. .Any voltage fluctuations that
mayv persist at the output end of the
choke L, will have no appreciable effect

WWW. americanradiohistorvy com

ot the plate of the last valve. Pateut
issued to W. J. Brown and the Metro-

politan Vickers Co.
[FRe RN}

Reducing Space-charge.
(No. 280,617.)
Application date: July 19th, 1926,

In order to reduce the blunketing
effect of the ‘“spuce-charge® or uggre-
gation of frec electrons .normally sur-
counding the filament of a thermiouic
valve, a substance which has the property
of emitting positive ious is located neur
to, or may form part of, the filament
wire. The free positive ions counter-
balance the effect of the negative mass
ot electrons, and so reduce the effective
internal impedance of the valve.

As shown in the figure, a part A of the
hatrpin filament ¥ is coated with a fused
mixture of iron oxide containing a small
percentage of an alkali or alkaline earth

Space-charge neutralisation by arrange~
ment of a suitable electrode which emits
positive jions. (No. 280,617))

metal.  As the filament is heated, posi-
tive jons are liberated from this coating.
The coated leg is connected to the posi-
tive terminal of the battery, so that the
free lons tend to drift towurds the
negative portion of the filament, and
thus antomaticully reduce the normal
space-charge. Patent issued to L. J.
Davies and Buitish Thomson-Houston Co.
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The Truth About Bannockburn.

The hroadeast talk which is to mark
the anuiversary of the Battle of Bannock-
burn (June 23rd, 1314} for all Scottish
listeners promises to tell * The Truth
About  Bannockburn.” No startling
theory of an English viclory or anything
like that need be expected, for the

“truth >’ merely refers to the tactical
aspect of the hattle, about which the his-
torians have all been in error for vears
The man who discovered that

and veurs.

THE HOME CONSTRUCTED SET OF
TO-DAY. Self-contained and entirely
mains operated, the outfit embodies the
Everyman Four receiver with modified
output stage, moving coil loud speaker,
high voltage H.T. battery eliminator, an
Arc rectifying valve for field current sup-
ply as well as battery charging.—

the conventional explanation of the
strategy of the battle was wrong, Mr.
W. Mackay Mackenzie, Secretary of the
Ancient Monuments Commission for Scot-
land, is to give this broadcast talk him-
self on June 23rd.
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By Our Special Correspondent.

The B.B.C. Pronunciation.—Wanted: A Bright Idea.—Choral Societies and the National Chorus.—
Reading and Writing.—Luxurious Debating.

Complaints from an Unexpected Source.

It was bound to come! The B.B.C.
recently announced that the afternoon
programmes would start at 4 p.n. on and
after July 2nd as it was not intended to
fill the time normally occupied with school
transmissions, which will then have
ceased. This decision has produced a
crop of complaints from listeners who
deseribe it as a ¢ retrograde step.”” In
fact, the B.B.C. has, prohably for the
first time, learnt that whole households of
grown-up persons have come to regard it
as o daily rite to listen to the school
talks. And vet there are those who scoff
at the idea of education by broadcasting.

0000
The Trials of an Announcer.

Lhe daily Press is indulging in one of
its periodical spasms of criticisin of
B.B.C. pronunciation. Announcers arve
but human after all, and if they are vcea-
sionally caught napping it is not always a
sign of ignorance or affectation.  One
announcer tells e that the word
‘“ cupola ** occurred several times in the
manuscript  from which he was lately
reading, and some demon of fancy abso-
lutely compelled him to pronounce the
word as if its first syllable rhymed with
“cup.”’ Another with a contrary
mental aberration found himself speaking
of the famous Northamptonshire cricketer
as ‘“ Joop,” although he was fully aware
that his name should rhyme with **up.”

000G

Is Reading Obsolescent ?

In his presidential address to the Scot-
tish Libvary Association, Myr, Frank C.
Nicholson stated that reading for recre-
ation, as distinet from professional and
intellectual reading, was in danger of
being superseded by broadeasting, hut
prophesied a future linking of the old
and new order of things which, however
would depend largely upon what was pre
served of the old culture.

T wonder if “best sellers ™ really find
a serious rival in wireless. Judging by
the speed with which popular anthors
seem to bring out new works of fiction, 1
do not think this branch of literature can
as vet be seriously affected. On the other

wwWwwW americanradiohistorvy.com

hand, reading aloud may suffer, and the
family man possibly welcomes the relief
afforded by the Children’s Hour. 1In-
stead of being greeted on his return honie
after a day’s work with 1mperious cries
of ““ Daddy, Daddy, come and read to
me! "’ he probably finds the small tyrant
engrossed with the loud speaker, and,
perhaps regretfully, settles down to an
hour's peace while the official Uncles and
Aunts tuke over the task of keeping his
offspring mmused until bedtime.
coQCoO

Broadcasting from Windsor Castle.

The service in St. George’s Chapei
Windsor, will be broadcast tor the firs;
time at 8 p.m. on June 17th, when an
address will be given by the Dean of
Windsor and ihe music will be under the
divection of Sir Walford Davies.

—-Yach of the component instruments is
built in accordance with details given in

the pages of this journal. A suitable cir—
cuit system for wiring an cutfit such as
this appeared on page 597 of last week’s
issue. (Buit by Mr. H. B, Andrews of Southgale.)
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Fruitless Referendums.

From time to time the B.B.C. has at-
tempted to obtain a referendum in re-
gard both to programmes and to signal
streugth, but the results have invariably
been disappointing.

More than once it has beei declared
that the licence figures offer a reliable
indication of programme popularity. The
fallacy here needs little explanation.
People who renew their licences are rarely
actuated by a passion for the B.B.C.
programmes, which to many people are
the only programmes available; moreover,
the listening habit is not easily broken
off. The newconiers are not prejudiced
one way or the other in the matter of
programmes, but have bought their sets
through the enterprise, not of the B.B.C.,
but of the wireless trade.

000CO

Are Listeners Less Critical?

I have had an opportunity of studying
the monthly repolt of progress which is
circulated for the guidanee of the stafl
at Savoy Hill. According to the report,
“ All goes well.”” A noteworthy point is
the absence of criticism. This can, how-
ever, be interpreted in several ways.
Public indifference would quite likely
result in an absence of criticism, just as
it would account for lack of praise,
which is also to be noted in the report.

Still, it would Le unfair to jump to
conclusions, and the real truth may be
that the listening public is abundantly
satisfied with the general trend of pro-
grammes.

oo00O

Applause Cards.

This uncertainty regarding the real
mind of the listening public has always
been a bugbear to all who are concerned
with the preparation of broadcast pro-
grammes, whether in this country or
abroad. For some unknown reason, the
“applause card,” which used to be
favoured in America, but is less popular
nowadays, has never been seized upon by
the British public. This may be due to
the traditionally phlegmatic nature of the
average Dritisher, who hates * gush *’ of
any description,

CcCoo

Wanted: A Bright Idea.

It remains for some bright person to
invent a new and infallible method of
feeling the public pulse. No veliable
means has vet been found, and it seems
likely that we shall wait a long time for
anything better than the *“ hit or miss >’
policy which Savoy Hill follows at the
preseni time.

(o eRelNe]

No “Droll Legends of His Infancy.”

John Kirby, who is broadeasting on
June 22nd in George Graves programme,
has appeared in many shows, such as
“0.K.” with Gertrude Lawrence, ‘* Tip-
Toes * with Dovothy Dickson and Laddie
Cliff, “Shake Your Feet,” etc. On
being asked to relate some interesting
reminiscences, he replied sadly, * Nothing
inferesting has ever happened to me in all

Wireless
Worldl

my life.”  This reply is very similar to
that of A. J. Allen when asked to dis-
card for once his nom de plume and reveal
his identity so that listeners might
visualise as well as hear him. His answer
was to send a photo of himself as a year-
old baby.

FUTURE FEATURES.
London and Daventry
June 17tR.—Civie and Military
Service from York DMinster.
Address by the Archbishop of
g York.
i Juxe 18re.—* Up the River,”’ an
i aqueous  entertainment  for
Broadeasting by L. du G.
Jone 19rrR.—Aldershot Command
Searchlight Tattoo.
June 20TH.—* Paolo and Fran-
cesca’’ (Stephen Phillips).
June  21st.—*“ Cavalleria Rusti-
cana,”’ from Covent Garden.

Juxe  22ND. — Vaudeville  Pro-
gramme.

Juxne 23ep.—A Military Band Con-
cert.

Daventry Experimental (5GB).

Juxe 18t.—* The Marchioness,”
a comedy operetta—a chapter
from Charles Dickens, arranged
and amplified by B. W. Finden.

Juxe 20rH.—A Military Band Con-
cert.

JunEe 21st.— She Was No Lady,”
a play by St. John G. Irvine.

Juxe 22xp.—Light Orchestral Con-
cert,

Juxe 23rp.—Symphony Concert.

Cardiff.

Juxke 18tA.—‘“ Romance Unlimited,”
a  match-making medley by
Dorothy Eaves.

June 20ti.—The Bristol Orchestra.

Juxe 22nxp.—*“ Joie de Vivre,” a
medley of Music-Hall Favour-
ites both Old and New.

Manchester.

June 19ru.—* Tired,”” a comedy
m one act by Juliet Wilbor

Tompkins.
Juxe 23rp. — Vaudeville Pro-
gramme.
Newcastle,
Junk 23rp.—Revue—*“ Our Hour.”
Glasgow.
Juxe 19rtH.-—Scottish Songs and
Dances.
Juxkg 228D, — Midsummer Pro-
grzunme.
Aberdeen.
Juxe 18vm.—A Scottish Variety
Programme.
Juxe 191H. — A Schubert I'ro-
granime,
Beliast.
Juxe 181n.—A Choral and Orches-
tral Concert.

June 20— Love 1n a Village,”
a comic opera in three acts by
Isaac Bickerstaff, music by Dr. &
Arne. g
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Controversial Broadcasting de Luxe.

Although  controversiul  broadcasting
seems rather to have hung fire since the
Maxton debate, I understand that plans
are projected for a series of discussions
which will not be limited to political or
economic subjects, but will include sport-
ing and literary topics. For these debates
the dignified restraint of the studio may
be relaxed. I hear that the aumtagonists
will be provided with armchairs, each
speaker having a microphone in front of
him, and the general atmosphere of good
fellowship will be further heightened by
the introduction of—coffee and cigars!

0000

Comfort for the Prime Minister

The Prime Minister will note this with
considerable envy, remembering the occa-
sion, some two years ago, when, on enter-
ing the studio, he was confronted with

the uncompromising admanition, * No
Smoking.”’ Promptly  removing &

cherished briar from Dhetween his tecth,
he stuck it into his pocket, alight! He
will certainly approve of the new con-
cession when the three political parties
eventually make up their minds to enter
the broadeasting lists together.

cooco

Choral Societies Will Not be Losers.

I understand that, in furtherance of
their plan for the reorganisation of the
National Chorus on a permanent amateur
busis, the B.B.C. inviles the co-operation
of choral societies in and around London
in persuading their members to take
part. No danger of competition—or, to
use a Cornish expression, * slocking
away ’—need be feared, as a condition
of engagement by the B.B.C. is that
members of the National Chorus must
not forsake the older organisation to
which they already Delong, and if at any
time a member should relinquish his
position in the Choral Society with
which he is associated he will automatic-
ally sever lhis connection with the
National Chorus. The plans for the
latter body will involve rehearsals once
a week ab a convenient time in the
evening at some place near Savoy Hill.
A minimum of 250 singers are wanted.
Choral societies relieved of the fear of
Josing membership should no longer hesi-
tate to give their best singers to the
National Chorus, where they may have
opportunities for practising works that
may possibly be beyond the financial or
even executive reach of smaller sociefies.

00O

A New but Appropriate Name.

A Midlarnd daily paper, in recalling one
of the first Zeppelin raids, states that the
spot where considerable havoc was caused
by bombs during the war is now occupied
by the new B.B.C. studio in ‘‘Sunny
Hill,” Strand. The well-known aspira-
tions of the B.B.C. to give us a brighter
London are universally appreciated, but
I did not know that they had gone so
far as to change the name of the quiet
by-way where their offices and studios are
situated. However, the new address, if
correct, seems applicable.
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A Review of Manufacturers’
NS.I MULTI-TUNER.

Complete tuning units are of great

assistance to home constructors with
limited workshop facilities, and the
N.S.I. tuner made by the Northern

Scientific Industries, 91, Victory Rouad,
Blackpool, is particularly convenient in
this respect, inasmuch as there is only one
hole to be drilled for fixing to the panel.
Terminals are provided for all external
conneclions, thus eliminating the neces-
sity of soldering.

The unit is designed for use with a
0.0005 mfd. tuning condenser, and covers
the high and low B.B.C. wavelengths.
The single knob reaction control rotutes
through 360 degrees and the scule is
divided into two halves, one for short
and one for long waves. When in the
short-wave region of the scale, a fibre cam
on the reaction coil spindle depresses a
short-circuiting switch across the 5XX
loading coil.  The arrangement of the
various sections of the aertal tuning coil
is such that, although the swme reuction

&+
s

The N.S.I. multi-tuner unit.

coil is used for long and short wave.
lengths the co-eflicient of coupling is in-
creased when the loading coil is in ecir-
cuit, thus ensuring sufficient reaction on
the long waves.  The aerial is tapped
pare of the way down the tuning coil with
a consequent increase in selectivity.

& 8

Recent

The price is 21s., and full instructions,
including a blue print of a typical 3-valve
circuit are given. Only best ebonite is
used for the coil formers, and the wind-
ings are protected by a covering of cellu-
lod.

cooo

*CHEMICO > WIRELESS
SPECIALITIES.

The County Chemical Co., Ltd., Brad-
ford Street, Birmingham, have prepared
a useful series of solutions and fluxes for
use in wireless work.

s Chemico
cement and solidified flux.

shellac varnish, celluloid

That most useful commodity shellac
varnish is sold in sixpenny bottles and is
of exceptionally high quality, being pale
in colour and free from sediment.

Celiuloid cement is made up in tubes
which also sell at 6d., and 1s also obtain-
able in 1lb. tins at 7s. 6d. A complete
accumulator repair outfit, including cellu-
loid patches and angle pieces, is also
made.

Another useful substance is the solidi-
fied soldering flux. This is made up in
the form of a stick and is covered in
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silver paper so that it may be held in the
left hand while the iron is held in the
right and much time is saved. We have
tested the flux, which is a brown wax-
like substance, and find it entively satis-
factory if the parts to be tinned were pre-
viously cleaned.

Other products carrying the well-known
¢ Chemico”” trade mark Include a solder-
ing and tinning fluid, soldering flux in
the form of paste, acid-resisting varnish,
and insulating tape. A leaflet deseribing
all These substances in detail is obtainable
from the manufacturers.

0000
¢« KROBLAK ” RESISTANCES.

These resistances are of American
origin and are obtainable in this country
through Messrs. Wholesale  Wireless,
Ltd., 103, Farringdon Road, London,
E.C.1. They are wire-wound and em-
bedded in vitreous heat-resisting material
with copper terminal lugs. On test the
resistances were in no case more than 4
per cent. different from the rated values
and in the majority of instances the
divergence was less than 1 per cent. It
was found that within the current rating

wire-wound resistance

elements.

‘“ Kroblak "

of tho resistances the temperature coefli
cient was negligible.

Resistance values from 500 to 50,000
are available in capacities of 10 and 20
watts respectively, and the method of
winding makes them well suited for the
construction of battery eliminators.
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THE LOMETER.

The number and diameter of turns and
the ‘tuning capacity required to cover the
waveband fromn 200 to 500 are well-known
to every wireless experimenter. After a
tinie one comes to think automatically of
the number of turns required for any
given wavelength, but on first descending
to the 15-50 metre region one is apt to be
a little at sea until a certain amount of
experience has been acquired.

The Lometer, an absorption wavemeter

wavelengths from 22 to 70

metres.

covering

At all times useful, an absorption wave-
meter is indispensable when commencing
experimental work on the reception of
short waves, not only for checking the
wavelength of circuits but for identilying
the more important transmissions which
constitute the landmarks in the short-
wave field.  The ‘“Lometer " is admir-
able for this purpose. It consists simply
of a coil and condenser connected to form
a closed circauit which when placed in
proximity to the oscillating receiver gives
a double click in the phones as the wave-
meter condenser passes the point of reso-
nance with the receiver. Alternatively a

Wireless
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milliammeter in the anode circuit of the
detector valve may be used o give visual
indication of resonance.

LThe * Lometer "’ is completely enclosed
in a neat mahogany box with ebonite front
panel and a calibration chart is supplied
with each instrument. By carefully ad-
justing the coupling between the wave-
meter and the set, the wavelength can be
read off to the nearest degree on the dial;
one degree on the dial 1s equivalent to
about 0.5 metre over the range from 25 to
55 metres. The actual range covered by
the Lometer is 22 to 70 mctres. The
price is 35s., and the makers are Messrs.
Deepees, 22, Ganton Street, London, W.1.

[oRoNaNe]

*“STANDARD * WET H.T. BATTERY.

The wet type Leclanché H.T. battery is
well worth the extra trouble required to
lteep it in order, though in the case of
the *“ Standard ”’ battery the amount of
extra time involved is negligible. A
special grade of oil is supplied with the
battery and a small quantity of this is
floated on the surface of the electroiyte
to stop evaporation. As a matter of fact
this oil was omitted in the actual test, yet
the level of the clectrolyte had to be
adjusted only three times with the special
syringe supplied—a job easily accom-
phished in ten minutes.

A 60-cell battery having a nominal {er-
minal voltage of 90 was submitted for
test and a section of this haitery consist-
mg of 12 cells was filled and discharged
for three-hour periods with three hours
for recovery between each discharge
period.  The results are shown in the
curve; it will be seen that an initial
terminal voltage of 1.59 per cell was given
under a load of 13.2 mA. Over the first
300 working hours the current and voltage
per cell fell progressively to 8.2 and 1.0
respectively and these values were main-
tained for a further 200 hours before ihe
output became erratic. A consistent per-
formunce of 500 working hours may,
therefore, be expected when the battery
is used to operate a normal three- or four-
valve set. Of course, this period can in
actual practice be considerably increased
by adding fresh cells to make uap the
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Discharge of the * Standard '’ No, 3 size wet H.T. battery. Thetime is for working hours.
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required voltage and running the original
cells right down. It will be found that
this can be done with a wet cell withoul
introducing crackling noises.

The dimensions of the glass container
of the No. 3 size cell used in this hattery
are 13 in. square x 4 in. high, and the
makers  put the maximum discharge
cuwrent for this size at 30 mA. Even
if so high a current is not required it is
preferable to use the No. 3 type cell
which is most economical in t{he long
run.  The component parls may be pur-
chased or the cells may be supplied
assembled, full particulars of prices being
contained in an interesting hooklet obtain-
able from the makers, The Wet H.T.
Battery Co., 12/13, Brownlow-st., Lendon,
Ww.C.1.

The workmanship and design of ihe

¢ Standard ' 90-volt hattery in dust-proof
cabinet.

ceils ave above criticisin; the zines and
their connecting straps are cut from the
sheet in one picce; there are no soldered
joints.  All parts above the level of the
clectrolyte are coated in parafiin wax
which effectively prevents creeping even
in the absence of an oil film.

The wet H.T. battery can be confi-
dently recommended as a substitute for
the dry cell battery where portubility is
not required, and it has this great advan-
tage that the standing life is indefinite;
no deterioration can take place while the
chemicals are dry and the battery makes
a fresh start as soon as the solution is
made up. With a dry battery there is
always an element of uncertainty as to
how long it has been in stock.

Securite Wire.

Messrs. Brasse, Ltd., Manor Works,
High Street, Hornsev, London, N.8, arve
the manufacturers of this glazed cotton
covered counnecting wire. We regret thut
this information was omitted from the
note which appeared on page 530 of our
May 16th issue.

Changes of Address.

Eric J. Lever (Trix), Ltd., to 8-9,
Clerkenwell, London, E.C.1.

Sifam Electrical Instrument Co., Itd.,
to Bush House, Aldwych, London,
Ww.C.2.

Wilkins & Wright, Ltd., to Utility
Works, Holyhead Road, Birmingham.
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The Editor does not hold himseif 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.

MORSE INTERFERENCE.

Sir,—In the last paragraph of “ A Listener’s ’’ letler in
The Wireless TWorld of May 9th he suggests “that com-
mercial working between ship and shore, and shore and shore,
is rather more imporiant than a listeners’ entertainment, and
until a more satisfactory method of communication is intro-
duced we must  grin and bear it.” > Although he refers mainly
to ultra short waves, he raises the whole question of Morse
interference with broadcasting progrimmes on the ordinary
wavebands of 300/550 and 1000/2000, and frankly I do not
grin and bear it, 1or do I see any reason why one should. That
communications between ship and ship, or ship and shore are
necessary and important I do not deny for a moment, but I used
to be under the impression that ships’ wireless and commercial
wireless were allotted certain specified wavebauds on which to
operate. Apparently I am suffering from a gross detusion, as 1
have obtained excellent specimens of Morse on. every possible
wavelength. I am just listening to a fine programme from
Kalundborg with a twittering background of Morse, which 1
also get daily on Radio-Puaris. 1 refrain from speaking of my
results on the 300/550 waveband except to mention that it is
mere waste of time to try for distant stations, which are nearly
always blotted out by a deafening fusillade of Morse, so broadly
tuned that it is impossible to cut it out. For weeks now I
have not changed the long wavelength coils in my set

Now, I ask, is this necessary, and must I grin and bear it?
If it is not necessary, then why are no steps taken to compel
ships and others to keep to their proper waveband? If it is
necessary, then I consider it a waste of money to pay £30 or
£40 for a powerful set, when, for a third of that amount, one
can buy a set good enough for getting mnews and weather
reports. I have two sets: a super-het, and a 5-valve with two
screened-grid I1.F.s, but I am gradually losing all interest in
searching with them, and am devoting my spare time and spare
cash to experimenting with a gramophone pick-up and 3-valve
amplifier, With this I choose my own programmes, which I can
always be certain of enjoying without interference of any kind.
My next wireless set will have to wait till the Morse question
has been settled.

Atmospherics we have to put up with; they appear to be
beyond human control, but Morse, NO, decidedly not; there ure
surely regulations laid down for its use, but apparently they are
not enforced and the authorities do not care. Is this not a most
extraordinary situation, and one which is grossly unfair to the
listener-in, who duly pays his 10s. yearly for a licence to listen
to programmes puncluated with DMorse ““obbligatos’?

Moffat, W. R. YOUNGER.

Dumfriesshire.

STATION IDENTIFICATION.

Sir,—A station identification signal must be such that it is
easily recognisable by listeners of all ages and all shades of men-
tality, and of such a nature that it does not strike a jarring note
when foliowing any kind of broadcast item. To the technically
minded listener with a calibrated receiver, station identification
is a simple matter, but such listeners are in the vast minority.

Any form of signal composed of dots, musical chords, etc.,
is almost certain lo strike an unpleasant note when following
certain broadcast items. Imagine a beautiful solo item, which
has stirred us to the depths, followed by the ear-splitting 6.30
tuning whistle! The most agreeable form of station signal is
the human voice of a ‘“ good’ announcer.

My contribution to the suggestions is that each station be
allotted a number, and all numbers announced in some inter-
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national or universal language, preferably ¢ Esperanto.’” It
would not be difficult for the meanest intelligence to becoms
famiiar with the numbers, say, 1 to 40 in Espcranto, or any
other language. I am not an Esperanto enthusiast, but I sug-
gest its use simply because it avoids national rivalry, and
because I am ot the opinion that it will come into universal
use in years to come.

You will notice that I refer to a * good’ unnouncer. This
is wecessary. Mauy announcements fron British stations,
giving names of foreign compositions and composers, are ofton
painful. D. W. HUGHES, AMIRE.

Thornton Heath.

FAULTY SETS IN HOSPITALS.

Sir,-—Having been engaged on hospital installations for some
time, T am very interested in your Editorial concerning the bad
reproduction in some hospitals. One of the main causes of this,
I believe, is the number of unauthorised persons having access
to the receiver. Many of these know nothing whatever about
wireless beyond the fact that they have a receiver of their own,
which they would never think of using in the same manner
that they use the hospital equipment. IKven the best receiver
will not stand having its inside pulled about by six or seven
people without some kind of protest.

Again, some hospital receivers have never been touched by =
competent engineer siuce they were installed, and no receiver
will give satisfactory service for three years without some atten-
tion beyond the charging of accumulators; even these require
more attention than just charging and topping up.

The best preventive of these things 1is, I think, to lock
the receiver in a room, or even a cupboard, and let one person
have sole charge of it. Some firm can then be paid a small
annual sum to make periodical visits to keep the set in good
order and give advice on the best methods of using it. Many
London hospitals do this, and, I believe, have never regretted
it. There is one firm in London, specialising in hospital set
maintenance, who always request the authorities to keep their
receiver under lock and key. BM/BB3A.

London, W.C.1.

GRAMOPHONE REPRODUCTION.

Sir,—I was extremely interested to read the letter from
“ C.H.8.” included in the correspendence of the May 30th issue.
Unfortunately, my experience entirely coincides with his. My
pick-up, selected to give best quality and freedom from re-
sonance, has practically ruined what used to be a good set of
modern trecords. As a result, T have abandoned the use of
the pick-up all together, and, as the gramophone alone sounds
very thin after the veproduction wia L.S.5A. and ‘ Kone ™
(+ 300 volts!), T have lost interest in the whole affuir and
ceased to purchase records.

I believe our only Lope now remains with the few well-known
firms who have vet to bring out a pick-up, but who are, 1
understand, still working on the subject.

The f{irst firm to offer a pick-up covered hy a real, full-
blooded money-back guarantee not to cause more vecord wear
on a modern full-volume, electrically cut vecord than a stan
dard sound-box will find in me a ready purchaser; but at
present, after reading the article in your March 14th issue, |
should not consider it a good policy to replace iny present
pick-up with any other now being marketed at a reasonable
price. A MR,

Kingston Hill, Surrev.
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“The Wireless World”” Supplies a Free Service of Technical Information.

The Service is subject fo the rules of the Departnent, which are prinfed below; these must

be strictly enforced, in the inferest of readers themselves.

A seleclion of queries of general

interest is deall with below, in some cases al grealer length than would be possible in a lelfer.

Detuning.

I have read that there (s danger of intro-
ducing distortion by detuning in
order to reduce volume, unless this
detuning 1s *“ thovouqh.”  For 7re-
ceiving the two Davenlry {rimsmis-
siong I use a Det.-2 I..F. combination,
which overloads the output walve
when the aerial circuit i3 exactly in
tune, and I habitually control inteu-
sity by detuning. By how much is it
necessary to vary the wavelength of
the tuned circuit to ensure that no
distortion will be introduced?

C. T
Theve should be no fear of causing dis-

fortion 1f you detune the circuit by 30

kilocvcles or more; on the middle broad-

cast band this means by a wavelength
change of from 10 to 15 metres. We
would refer vou to our reply to

“H. L. 8., which is given elsewheve.

2000

Adjusting a Relay.

Ply receiver has recently been modified
for remote control of jlainent switch-
ing and volume on the lines sugyested
in several recent articles. The relay
consists of a cheap electric bell
aliered in the manner suggested.

On the whole, the scheme works
extremely well, but I have difficulty
m adjusting the relay contacts: if
tl.e movement of the armature is auffi-
cient to ensure that the Det.-L.F.
filument circuits arve broken,the arma-
ture is not always held over by the
magnets unless the H.F. valve is pass-
ing i3 full rated current. I should
he obliged if you would give me any
hints for carrying out adjustments.—

W. Pb.

The average bell magnet is wound to
some 3 ohms, and it is certain that you
can improve the sensitivity of vour home-
made relay by rewinding it to at least
double that value; the increase in resist-
ance would prohably not be excessive un-
less your extension leads are exception-
ally long. However, it has been found
that the ordinary 3-ohm electro-magnets
exert a sutlicient force 1o hold the arma-
ture when a carrent of about 50 milliamps

is passing; this means that the average
valve is consuming only half its novmal
current, and the reduction in signal
strength will generally be sufficient when
it 18 dimmed to this extent.

In the first plice you should examine
your reiay carefully, and if small ingels
of msulating material are fitted to the
armature or pole pieces to prevent their
making contact, vou should file away the
projections and replace them by a piece of
very thin paper. TReferring to the accom-
panying diagram, Fig. 1, the back stop
should be adjusted with the contact X
withdrawn until there is a clearance of
under 1/32in, between the armature and
the magnet poles.  The next step is to
screw in the contact X until it is spaced
from Y by about 1/64in. After this the
teusion serew A, which bears against the
spring 8,, should be adjusted until the
contacts X and Y open properly wlen the
current is switched off. If this adjusting

RULES.

(1.) Only one guestion (which must deal
with a single specific poinf) can be answered.
Lelters must be concisely worded and headed
“Information Departnient.”

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

(3.) Designs or circuil diagrams for com-
plete receivers cannot be given; under present-
day conditions justice cannot be done fo
questions of this kind in the course of a letter.

(4.) Practical wiring plans cannot be sup-
plied or considered.

(8.) Designs for components such as L.F.
chokes, power transformers, efc., cannol be
supplied.

(6.) Queries arising from the construction
or operation of receivers must be confined fo
constructional sefs described in *“ The Wireless
World”  or fo standard manufacturers’
recetvers.

Readers desiring information on mallers
beyond the scope of the information Depart-
ment are invited to submil suggestions regard-
ing subjects lo be treated in future arlicles or
paragraphs.
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spring is not fitted it may be necessary
for you 1o bend the spring plate 8, which
carries the armature.

With a little patience it is possible to
find an adjustment which will work per-
fectly satisfactorily for months on end
without attention.

N

Fig. 1.—An improvised relay ; adjustment
of the armature is discussed.

cooQoo0

Adjusting Detector Bias.

Dl you inform me of simple methods
of ascertaining that a valve function-
iny as an anode bend detector is being
operated quite correctly? Is an
andible indication sufficiently reli-
able? A F. T

The adjustment of an anode bend de-
tector by observing the strength of sig-
nals corresponding to various negative
voltages is quite satisfactory, particularly
if you use a potentiometer, with the help
of which it is possible to make smooth
and rapid changes.

We cannot think of any really simple
method of ascertaining more accurately
the correct setting. The usual procedure
was deseribed on page 88 of our issue for
January 25th.
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TELEVISION AND PICTUKRE BROADCASTS.

N spite of the many technical articles which have

appeared describing the theoretical principles of

television and the practical results achieved in ** still
life * picture broadcasting, there still seems to be con-
siderable confusion of these two distinct lines of picture
transmission in the minds of lay writers who contribute
to the general Press. Only a few days ago a daily paper
announced that illustrated wireless is to be the new fire-
side recreation of thousands of British homes next Sep-
tember, when, we are told, Mr. Baird will make his
first broadcasting of pictures in conjunction with a wire-
less programme, this achievement to be followed in
October by the first broadcast of *“ sdll ” photographs
by the Iulton system.

On inquiry at the British Broadcast Corporation we
learn officially that no undertaking of any nature has
been made by the 13.B.C., which would commit them
to conduct broadcasting of this nature, but that they are,
of course, watching with interest any development whicl
Inay occur in connection with the technique of picture
transmission generally.

A9

\WEDNESDAY, JUNE 20TH, 1928

VoL XXII. No. 2s.

In the light of this statement it would seem premature
to announce that broadcasting of either stili life or tele-
vision pictures is to commmence at any definite date, and,
moreover, while still life picture transmission is acknow-
ledged to be a practical achievement, necessitating only
the installation of the proper receiving apparatus as the

The Cooley piciure receiver, of American design, in the form that
is stated to be shortly available for experiniental use.
counterpart of the picture transmitter, yet we must
assume, in the absence of evideuce to the contrary, that
television has by no means reached such a stage of prac-

ticability.

Elsewherce in the daily Press we recently came across
a letter under the title ** Broadcast Television,”” from
which we quote as follows:—-*“ It is amazing to learn
that although British felevision is apparently treated
with indifference by the authorities here, an American
syndicate . - within a matter of wecks will be
operating a television broadcast service throushout the
U.S.A.. Canada. and Mexico. and will market home
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receivers. At the same time there is no sign of any
similar service being started in this country.” We en-
tirely agree with the contributor of that letter in stating
that ' it is amazing,”’ but then many amazing things
happen or are announced as about to happen in the
States, and we must Jeave it at that. Bat, whatever
the state of development of television may be, still life
picture broadcasting is now undoubtedly a practical
proposition. Both here and in the States there are several
practical tvpes of transmitting and receiving apparatus

The new Watson a;-pparatus. A synchronous electric motor,

consuming a battery current about equal to that of a valve,

removes the principal difficulty in the design of piciure-receiving

gear. The image is recorded electrolytically.

for the reproduction of still life pictures available on the
market, and we give credit to the apparatus now con-
trolled by Capt. Otho Fulton and known as the ** Fulto-
graph ’’ as being one of the simplest and most convenient
of the several systems. If the B.B.C. should decide to
broadcast pictures with this or some other system for the
benefit of those who purchased receiving sets, such
broadcasts could be carried out almost immediately.

Is it Worth While?

We ourselves doubt whether broadcasting is the proper
channel through which to develop this service. The big
newspapers are daily extending the use of picture trans-
mitting apparatus between their offices for the purpose
of obtaining by wire or wireless pictures for reproduction
in their various editions which could not be obtained so
expeditiously by any other means. When, however, it
comes to the question of a broadcasting station sending
out a picture to be received by a limited number of their
listeners who may have equipped themselves with
picture receiving apparatus, the price of which would
at present be in the neighbourhood of £30, we doubt very
seriously whether the experiment would be worth while.

There are few occasions when the opportunity would
arise for a picture to be broadcast of such very special

JUNE 20th, 192S.

interest that the listener could not wait to see it in his
newspaper. In America we sec that an example of the
possibilities of the system as applied to broadcasting 1s
given in transmitting a picture of the conclusion of a prize
fight, so that the public may see for themselves how the
fight ended without waiting™for their morning news-
paper, but this, it would secm, is one of the very tew
instances where sufficient excuse for monopolising broad-
cast time for the convenience of a limited few might be
excused.
The Obligations Incurred.

One has to consider that once entered
upon by the broadcasting authorities it
would be very difficult for them to dis-
continue the transmission of pictures, ior
there are, perhaps, quite a large number
of people prepared to pay £30 or so for
piclure receiving equipment, but those
people would at least expect that, having
bought the apparatus, the broadcasting
authorities would continue to provide a
constant and regular service of picture
transmission, and it is very doubtful
whether the broadcasting authorities
would be justified in continuing a regu-
lar transmission.

These comments may read as express-
Ing a very pessimistic view upon
what our readers may consider should

The Fultograph.

A new home picture receiver of public interest.

be heralded as a radio development of great potentiali-
ties, but let us make it quite clear that it is only the
proposal to link up this system with broadcasting to
the public at large that makes us sceptical as to its
future. The transmission of pictures by means of
apparatus so simple as that now developed is a big
achievement and we should be sorry to see this inven-
tion applied in a direction in which we believe it can
have little future. If it could be shown that the news
picture material for broadcasting was available in suffi-
cient quantity and guality to interest even a small per-
centage of the listeners, then it might be worth while
to extend broadcasting perhaps for an additional quarter
of an hour daily expressly for this purpose. But we
cannot help fecling that if the public is induced to
believe that they can buy apparatus of this character
and anticipate a regular broadcasting service of
pictures, they will be sadly disappointed.
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Tracing Sound Pulses by

Photography in the Auditorium.

By A. H. DAVIS, D.Sc., Physics Degartment, National Physical Laboratory.

HROUGH the advent of broadcasting, conditions
l for good hearing of speech and of music have
recently become intimately related {o everyday
life. In the past, after an evening’s entertainment in
a concert hall or theatre, the average man has perhaps
thonght that he has not heard very well, without being
very clear as to what was to blame. Nowadays, how-
ever, a listener may hear within the space of an hour
or so broadcasts from a ‘‘ dead ”’ studio, a reverberant
one, and from, say, an actual cathedral. With the
acoustical differences thus thirust upon his notice, he
wonders as to the cause, and has ample opportunity to
make comparisons. It becomes abundantly clear to
him that good acoustics will not necessarily be ensured
when microphones, loud speakers, and associated elec-
trical apparatus are themselves perfect, and he learns
that even a comparatively small room may have poor
acoustics when an audience is absent, a frequent state
of affairs when the audience is represented only by the
microphone of the broadcasting station. Broadcasting
has, in fact, brought questions of acoustics prominently
before a large number who would normally take littic
or no real interest in them.

The Problem of Reverberation.

While records show that, a century ago, or even two
thousand years ago, there were persons who had fairly
clear ideas as to certain general acoustical requirements
for good hearing of speech and of music, the factors
involved are somewhat varied, and it is only necessary
to look back into architectural journals for the last half
century to find that there has been much confusion of

A 11

thought on the question even up to very recent years.
The last twenty years or so, however, have seen a
marked advance in systematic knowledge of the subject,
and writers generally are now able to disentangle the
varions factors concerned and to assess their importance
In a given case. Much of this advance is due to the late
Prof. W. C. Sabine, who laid the foundations of the
measurement, study, and cure of that most prevalent
defect of all—excessive prolongation of sound by rever-
beration, and who set his face definitely against some of
the superstitions, such as the universal efficacy of wires
as a cure for poor acoustics, which had grown up around
the subject and obscured the vital facts.

Public Address Systems.

With the principles of good hearing now definitely
established, it is interesting that the development of tele-
phony and broadcasting has not only assisted acoustics
by Dbringing conditions for good hearing prominently
before all listeners—a very wide audience—but also it
has recently provided electrical amplifying equipment
for assisting the address of large audiences in open air,
ov in cathedrals and halls too spacious to be filled by an
ordinary spcaker. This apparatus, with its microphone,
valve amplifiers, and its powerful loud speaker, con-
stitutes one of the most striking recent advances in the
subject.

Whilst referring to loud-speaking equipment, how-
ever, it would perhaps be well to say that it is not a
universal remedy for acoustical shortcomings; indeed
it is not a remedy for the most prevalent defect-—ex-
cessive reverberation. It can promote loudness and it
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Loud Spea'zer Location.—
has a number of other advantages, but it does not
relieve an architect from the necessity of studying
acoustical requirements when designing an auditorium.
Indeed, in the design of any very large hall where a
public address system likely to be installed, con-
sideration might well be given to the particular require-
ments of the apparatus.

It is symptomatic of the increased interest in acoustics
and the increased tendency
for architects to have the '
acoustics of a proposed hall
tested before construction,
that in the last few years

RIPPLE MODEL
GENEFIRATOR

AUDITORIUM

JUNE zo0th, 1928.

range—say, in the air column between opposite walls or
between the platform and the ceiling. It is not pro-
posed, however, to discuss these points here, in spite of
their importance, for the considerations and formule
involved are somewhat specialised and fall rather outside
the scope of this journal. They are fully discussed in
books recently written on the subject, for example, n
‘“ Acoustics of Buildings,” by Davis and Kaye
(published by Bell).

Ripple Analogy.
One method of tracing
IPPLE spund reflections within sec-
TANK tions of model auditoriums

appropriale steps have been |
taken at the National Physi- |
cal Laboratory to meet the |
demand for this work, and
examination into the acous-
tics of buildings is now in-
cluded among the various
classes of test work under-
taken in the Sound Divi-

2y . which has been employed

frey at the National Physical
Laboratory uses the analogy
between ripples and sound
waves. Ripples travel com-
paratively slowly so that it
is readily possible to ob-
serve their progress without
elaborate arrangements, and
indeed an ordinary camera
is all that is needed for

sion. f\/'__

The following paragraphs |}
give a description of the ex- ™

photographing them. The

perimental  methods by
which the acoustic charac-
teristics of sections of pro-
posed or existing buildings are studied in detail.

We may first remark, however, that in interpreting
results of experiments and arriving at full conclusions,
there are other points to consider besides the shape of
the auditorium. TFor instance, a quiet situation is desir-
able and extraneous sounds should be entirely excluded.

Distortion due to Draping of Room.

Loudness must be adequate for hearing, and, if neces-
sary, amplifiers must be employed. There must be a suffi-
cient amount of sound-absorbing material in the hall to
ensure that each sound shall die away quickly enough to

Fig. L.—Ripple tank for studying acoustic features of model
sections of auditoriums.

general  arrangement Is
shown in Fig. 1. A model
outline of a section of a hall,
made in wood on a suitable
scale, is 1aid flat upon the glass bottom of a shallow tank
of water in such a manner that it encloses a small
““pond,” the boundaries of which have the same shape
as the section of the building under test. A plunger is
dipped into the water at a point corresponding to that
of a speaker, and it sends out a train of waves which
spreads outwards in circles. Observation then shows in
whicly directions these waves are reflected at the boun-
daries and thus reveals the reflections of sound waves
which would occur in the actual building, for there is a
close correspondence between the reflections in the two
cases. The progress of the waves may be seen most

Fig. 2.—Ripple photographs showing successive stages in the progress of ripples within a mo:el section of an auditorium.

be inappreciable by the time the next is uttered, for
otherwise confusion will result. Morcover, the character
of this absorbent must be, in the aggregate, such as to
ensure that sounds of ali pitches die away at approxi-
mately the same rate, or distortion will occur. If the
room is small, resonances may occur within the musical

clearly if light from an arc lamp is passed upwards
through the glass bottom of the tank and received upon
a screen suitably mounted above. For the ripples then
act as a long curved cylindrical lens, and focus a
brilliant image of the ripples upon the scrcen.  The
progress of the waves may be observed visually. Their

Al2
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Loud Speaker Location.—
complete history may be recorded by
kinematography, or selected features
may be recorded by taking snapshots
with an ordinary camera.

Fig. 2 shows two such photographs
taken with the apparatus set up at the
National Physical Laboratory, using a
mmodel of a longitudinal section of a typi-
cal auditorium.  The position of a
speaker is represented by the round-
headed object within the section, this
being actually the silhouette of the
plunger which generates the waves. The
first photograph, taken after a time inter-
val corresponding to an interval of 0.045
second in the actual auditorium, shows
the outgoing wave spreading equally in
all directions. In the second photo-
graph, representing an interval of o.07
second, the sound is returning after re-
flection from the ceiling and walls, etc.
No reflections take place at the floor
since this was made totally absorbent, to
correspond to actual conditions when a
full audience occupies this surface.

Shadows Cast by Invisible Gases.

It is clear that this reflection follows too soon upon the
original sound to be perceptible as an echo, and it helps
to compensate hearers in the gallery for any weakening
of sound due to remoteness from the speaker.
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A point to notice is
that in the first photograph the sound is just reaching
the right-hand gallery ; in the second photograph, 1-4oth
second later, retlections from the horizontal and splayed
surfaces of the ceiling are just sweeping down.

Fig. 3.—On the left is shown a shadow cast by a jet of invisible hydrogen gas. On
the right is a photograph of the shadow of a descending stream of carbon dioxide.

The criterion in these matters is that the time interval
hetween the arrival of direct and reflected sounds shall
not exceed about one-fifteenth of a second.
interval reflections contribute usefully in raising the level
of loudness, but later arrivals should be suppressed by

Within this

applving sound absorbents to the surface which gives
rise to them, for otherwise they would be perceptible as

echoes.

e

Fig. 4.—Instantaneous photographs of the shadows cast by a sound pulse as it spreads

outwards in a continually expanding circle.

The reflection of sound by a hard wooden

bhoard is shown in the right hand illustration,

A 13
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Clearly the ceiling illustrated is useful in ap-
propriate cases, for it is low enough to reflect sound to
practically all hearers in the hall within the approved
interval, and the slight splay of the ceiling is sufficient

to send to hearers sound which would
otherwise graze the walls, but not so
pronounced as to focus sound to the
centre of the hall to the detriment of
remoter parts. Also the gallery, being
under the main ceiling, benefits from
the enhancement available.

In a more claborate method of study-
ing the manner in which sounds are
reflected within an auditorium, photo-
graphs are taken of the behaviour of
actnal impulsive sounds in model sec-
tions having open sides, a procedure
first adopted by Sabine, who used the
technique of sound photography which
had been developed previously by a
number .of physicists, including Prof.
C. V. Boys, F.R.S., in England (1891),
and A. L. Foley in America (1912).
The two difficulties to be overcome be-
fore one can obtain a photographic pic-
ture of the pressure wave due to an
impulsive sound arc: first, to render
the wave visible ; and, secondly, to take
a photograph with not more than about

millionth of a second exposure so
that the rapidly moving pulse may not
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move appreciably while the plate is ex-
posed.

To reveal the pulse, advantage is
taken of the refraction which takes place
when light passes through a region in

H.F. POTENTIAL

STEADYING
RESISTANCE

SOURCE OF

which the density of a gas changes, even
although the gas may be perfectly trans-
parent. It is on account of this
phenomenon that sunlight frequently
casts upon a wall behind a hot radiator
a ‘“shadow "’ of the hot air streams
rising in its vicinity. Such ‘‘ shadows ”
are moving at only moderate speed and
may be photographed without difficulty.
To give a further example, Fig. 3 shows
the ““ shadows ’’ cast by jets of perfectly

LIGHT SPARK
(MAGNESIUM ELECTRODES)

"SOUND SPARK
\ (PLATINUM ELECTRODES)

MODEL SECTION L7 TRANSLUCENT

SCREEN O
OF AUDITORIUM PHOTOGRAPHIC PLATE

transparent gases.  On the left is a rising
jet of hydrogen, which has a density less
than that of the air into which the jet
issues, and on the right is of a falling jet of carbon
dioxide, which has a density greater than air. Now a
sound pulse consists of a region of compressed air fol-
lowed by a region of rarefaction, but the shadow it
casts is moving too rapidly to be visible or photo-
graphed in the ordinary way.

Photographing Sound Pulses.

In photographing a sound pulse, therefore, an ““ in-
stantaneous ’’ exposure is obtained by special means
namely, by using an electric spark as the shadow-
casting source of light, for the duration of the spark is
so short that the sound is practically stationary during

Fig. 5..—Arrangement of apparatus for sound pulse photography.
occurs at a fraction of a second after the sound spark.

The light spark

The actual arrangement used at the National Physical
Laboratory in studying auditoriums was developed by
Mr. N. Fleming, M.A., working in collaboration with
the writer, and is illustrated in Fig. 5. A sound pulse
is produced within a model section of an auditorium by
making use of the snap of an electric spark indicated
o1 the drawing as the *“ sound spark.”” A few hundred
thousandths of a second later it is illuminated from a
point several feet away by means of the light from an-
o‘her clectric spark—the ““ light spark.”” The electrodes
of the latter are of magnesium, so that a brilliant flash
of high actinic value is produced. The light emitted
casts upon the screen not only a shadow silhouette of

Fig. 6,—Sound pulse phetographs showing progress of sound within a model section of an auditorium.

exposuie, and the shadow can be perceived by the eye.
The most convenient photographic arrangement in such
work is to receive the shadow direct upon a photo-
graphic plate. In actual fact, the photographs of gas
jets already referred to were obtained in this manner,
and are the instantaneous images of the jet as cast
upon a photographic plate by a distant electric spark.
Fig. 4, obtained with similar apparatus, is a photograph
of a sound pulse, spreading equally in all directions
from a source which is revealed on the photograph by
the dark shadow. On the right of Fig. 4 is another
sound pulse being reflected as the arc of a circle from a
wooden reflecting surface. The centre of the reflected
arc is the acoustical image of the source and, as with
optical images, is situated as far behind the reflector as
the original source is in front of it.

the model, but also a shadow of the instantaneous posi-
tion of the sound pulse within it. Obviously the timing
of the moment of discharge at the light spark is of para-
mount importance, for if it goes off before the sound
spark, there will be no sound pulse to reveal, and if it
is delayed by as little as one-hundredth of a second the
sound will have completely disappeared. The method
adopted to control the interval is to put the two spark
gaps in series as shown, and to connect a small con-
censer across the electrodes of the light spark.

When a photograph is required, a condenser charged
ty a high potential is discharged through the circuit.
The two sparks then go off practically simultaneously,
but the light spark is delayed momentarily by the
action ol the delay condenser across its terminals.  The
magnitude of the delay, which depends upon the size

a 14
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Loud Speaker Location.—
of the condenser and upon the length of the spark gap,
can be adjusted as desired within certain limits. To
prevent light from the sound spark from falling upon
the screein or photographic plate a small button is placed
as shown upon the right-hand electrode to act as a
screen. Fogging of the plate by scattered light is pre-
vented by enclosing the whole in a long wooden *‘ light-
tight *” box with blackened interior fitted with a num-
ber of suitable diaphragms.

Fig. 6 shows a pair of photographs taken by Mr.
Fleming corresponding, to a certain extent, to the ripple
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photographs already given. It would be superfluous to
point out that the sound pnlse pictures are by far the
clearer since the pulse is not accompanied by the sub-
sidiary wavelets which travel with the water ripples.
Nevertheless, the ripple methad has a value on account
of its simple technique when the other apparatus is not
available, and the ease with which a complete series
of photographs may be obtained.

(In the concluding instalment of this article in next
week’s issue the question of small room resonance and
the best location of the loud spcaker will be investi-
gated.)

Mid:-Britain Conventionette.

Mro G, AL Jeapes (2XV), 117, Vie-
toria  Road. Cambridge, has been ap
pointed  sub-area  manager of the
LS.G.B. for the Mid-Britain (Eastern)
district, and is arranging for another
*“ conventionette ’ for members hoth of
his special arei and from other localities.
The meeting place will Le the Cock

TRANSMITT ERS’

NOTES
QUERIES

sages were sent every three minutes in

General Notes.

Stations G 6XN and G 20\ ave carry-
ing out a series of tests on 45 metres,
using various aerial systems, daily at
0900-1000 and 1900-2000 B.S.U. duving
alternate ten-minute periods. Tests from
20W will be denoted by letters A\, C, G,
J. L, and P; and from 6XN by Q, R,
W, X, X, and Z.

Hotel, Kingsthorpe, Northampton, and a
visit to the Daventry experimental
station. 5GB, is projected. The inclusive
cost of tickets will he 5s. each, and ap
plication should be made at once to M.
Jeapes.
ocoo

Short-wave Stations.

NU 2XE. the short-wave station of the
Atlantic  Broadeasting Corporation at
Richmond Hill. New York, is now trans-
mitting, on 58.5 metres (5121.6 kC), the
programmes from WABC or WBOQ every
week-day from 6 p.m. to midnight E.S.T.
(0000 to 0600 R.S.T.), and on Sundays
from 10.50 to 12.30 E.S.T. (1650-1830
B.S.T.).

N00Q
Freanch Mystery Station.

A correspoundent is anxious to identify
a French station working on 24 to 25
metres. So many stations are now ex
perimenting with this waveband that it
1s difficult to identify them. but we shall
welcome information on the subject from
any of our readers.

Radio Jargon.

Continuing our campaign against the
misuse of the ‘‘ Ham language,” we
give a typical instance furnished by one
of our readers: ““ Ur QSB FDB.”” Now
QSB means ‘“ Your note is bad,”’ so the
horrible abbreviation ““ Ur ™ is super-
fluous; also how can anything bad be
FB (‘. Fine Business "), unless the vre-
port was intended to be sarcastic?

L]

PCJI Calls tue ** Italia.”

PPCJJ, the powerful Philips short-wave
station, made an attempt to call the air-
ship ““ Italia”” on Friday evening, June
8th, between 5 p.m. and 7 p.m. A wave-
lengtli of 31 metres was used, and mes-

A3

I'rench and Ttalian, but no repl as 5 .

received.a (NOI'III Cupe,u Spi?zb;'l;;gn,“:-e- Reports on mgnnl. sh‘engtlll, f:.lldmg’

ported good reception of the signals. Gl ‘,‘”“ be n'[)pleclated anc w: l‘[b‘e
Any listeners who may have heard acknowledged. They may be sent to M.

these signals are requested to communi-
cate with Philips Lamps, Ltd., 145, Char
ing Cross Road, London, W.C.2.

Danjsh Short-wave Stations.
Experimental transmissions from the
short-wave station ED TRL, operated by
‘** Radiolytteren ’” and ** Popnler Radio.”
Copenhagen, on a wavelength of 84.25
metres, will be broadeast on Friday, June
22nd, at 2300-0100 (picture transmission).
All listeners are requested to forward
reports to ‘‘ Radiolytteren,” Raadhus-
plads 55, Copenhagen V, on how the
transmissions have been received.

L. A. Moxon (6XN), 5, Pembioke Man.
sions, Canfield Cardens, Hampstead,
N.W.6, and Mr. E. L. Owen (20W), 43,
Monnt Park Road, W.5.

New Call-signs and Stations Identified.

G 5T (ex 2AMN), E. T. James, Pitwood Yard
House, Abercanaid, Merthyr Tydvil, Glam,

G 6DH (ex 2BRJ), D. W. Heightman, Belowda,
Park \Way, Clacton-on-Sea.

2AGT R.\Walker, St. Ives, Lytton Rd., New Barnet,
Herts (experimenting in Duple x Telephony
and will welcome advice from other ex-
perimenters).

2AGX F. Appleton, St. Muir, Leicester Ri1., New
Bamet, is also experimenting in Duplex
Telephony in conjunction with 2AGT.

EW AA  Fabian Istvin, Abony, Hungary,

b

u ‘. A

<
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A shori-wave receiver built by Mr. G. E. Webster, Junr., at Darwen, Lancs,
from directions given in our constructional articles.
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Customs Regulations
of Interest to the
Tourist.

strictions upon the importa-

tion of wireless sets in foreign
countiries than there were a few
years ago, when it was less trouble
to take a grand piano on a Conti-
nental tour than to attempt to take
a wireless set.

Frontier officials no longer regard
the radio tourist as a suspect.
Definite regulations affecting port-
able sets have now been framed by
most European countries, and even
if some of the regulations are occa-
sionally irksome, the portable set
owner has the satisfaction of know-
ing that, provided he complies with
them, he i1s within the law and not
hable to be arraigned for high
treason or transporied as an unde-
sirable alien.

The following information has
been obtained in most cases from
the respective consuls-general in this
country, whose kindness and cour-
tesy are hereby acknowledged.

YI\O-DAY there are far fewer re-

France.

There is no restriction on the importa-
tion of wireless sets in France. A small
amount of dutyis payableon sets inported
among personal luggage, but this is re-
coverable when the traveller is leaving the
country if his stay is a short one. The
fact must, however, be mentioned on
entering the country and the requisite
form must be filled up.

Before the set can be used thie owner
must make a declaration at the Post
Office in the area in which he will reside.

The use of wireless sets in motor cars
is strictly prohibited.

Belgium.

Belgium offers no restrictions on the
importation of wireless sets. The Customs
duty amounts to 12 franes per kilogram.

As in the case of France, the duty is
vefundable provided that the Customs

L

at the time of

authorities are informed
entry into the country.

Holland.

Uunder a Royal Decree of 1925 * goods
to be used by travelling persons for per
sonal use during the journey can be im
ported free of duty in so far as they ave
obviously destined for the profession
comfort or pleasure of the traveller, and
this must be proved to the Customs at the
port of entrance if so demanded.”

1f it should be decided by the Customs
that duty must be paid ou o wireless set
this will amount to 8 per cent. ad
valorem ; the amount is, however, refund-
able when the instrument is taken out ‘of
Holland provided that the necessary noti-
fication 1s given to the authorities when
entering the country.

Germany.

There is no objection to the temporary
importation of wireless sets into Germany.
On entering the country a deposit amount-
ing to 120 marks per 100 kilograms must
be left at the Customs office and s
recoverable when the set is re-exported.

Switzerland.

The Swiss regulations concerning im-
ported wireless sets are rather more
complex than those of the countries
already dealt with. Before taking a wire-
less set to Switzerland the intendung
traveller should muke application for a
permit to the *‘Direction Generale des
Telegraphes et Telephones’ at Berne.
The application must contain these
particulars :—

Full Name. Exact Address. Date of
Birth.  Nationality. Date of arrival
in Switzerland. If possible, route and
place of residence in Switzerland.

The permit must be presented at the
frontier. If no permit has been obtained
tire tourist must deposit a certain sum (20
franes if place of residence can be given,
50 francs if otherwise). This is recoverable
provided that the requisite form is filled
up on entry into the country. In addi
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tion there is a Customs duty of 60 francs
per 100 kilograms, also recoverable.

Before the wireless set can be used a
licence must be obtained from the local
Post Oftice. When the set has been im-
ported without a permit and a deposit has
accordingly been left at the frontier this
sum will be refunded by the Post Office
when the receiving licence is granted.

A fixed licence fee of 3 francs is levied
in addition to an anuual fee of 15 francs
expiring on December 3lst of each year
regardless of the length of sojourn in
Switzertand. When, however, the tourist
is able to state beforehand the duration
of his stay he can obtain a special licence
for a period of three months at least.

Ftaly.

The duty on wireless sets temporarily
imported into Italy is recoverable if the
set is taken out of the country within
three months. 'The duty is 230 gold lire
for 100 kilograms.

Before operating the set licence fees
and taxes must be paid but further in-
formation is unot at present available.

Spain.

There are no restrictions on portable
wireless sets in Spain but there is a duty
of two pesetas gold per kilogram. In-
formation is at present lacking as to
whether the duty is recoverable or not.
"The radio tourist must sign a special form
on entering the country.

Portugal.

No licence is required for the use of
wireless sets in Portugal but a small
import duty is payable.

Qo000

In whatever countrv he travels
the tourist with a wireless set would
be well advised to visit a post office
to -ascertain what fee, if any, is pay-
able before the set may be used. It
is better to buy a licence than to pay
a fine.
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SAFETY AND THE MAINS.

Precautions to be Taken when Using Battery Eliminators.

By PHILIP R. COURSEY, B.Sc,

O many people, radio to-day does not mean what
it did only a year or so ago. It stands for better
reproduction obtuined by the use of better valves

and better means of using them. In many cases the old
set has been replaced by a new one using newer types
of valves, which in turn often require the use of more
H.T. voltage, particularly when used with resistance-
capacity coupling methods. These changes and many
other factors have contributed to the desire to use the
electric lighting supply mains, whenever available, for
feeding the wireless set, either by the application of a
““ battery eliminator *’ to an existing radio receiver, or
by the use of a complete ** mains-driven ”’ apparatus.
All users of such equipment, however, would do well to
remember that their radio set is no longer connected to
a small isolated battery, but can draw energy in very
considerable quantities from a large power network.
Certain precautions are consequently

M.1.E.E.

the receiver back to the supply mains.  In all such cases
no dwrect earth connection must ever be inade to the
radio apparatus which would make an earth connection
to the valve circuits themseluves.

Earth Connecting the Mains.

If such a connection were made it would mean that
an carth connection would also be made to the electric
supply circuit. Not only is this expressly forbidden
by all electric supply companies, but in many instances
it would also cause a short circuit of the supply which
would blow the circuit fuses and might damage the
radio apparatus as well. The reason for this is that all
D.C. supply circuits have an earth connection made to
them at some definite point, by the supply company,
usually at the generating station, so that another earth
connection elsewhere on the system would upset the

electrical conditions very considerably.

necessary in the installation and use of
such apparatus—necessary, not only to +

apparatus from the user’s point of view,
but desirable also as a duty to other users

Suppose that GG, Fig. 1, represents part

= of the generating system of a D.C. supply

network arranged in what is known as
the * three-wire '’ system of distribution,
with a positive, a negative, and a

of the same electric supply mains. With-
out wishing to take up or express in any
way an alarmist attitude in this connec-
tion, it is as well to remember that it is
unwise to play with fire—unless in a well-
constructed grate.

In order to clear up any indefiniteness
in connection with the safety of operation

add to the safcty and convenience of the
é‘E

“ neutral 7’ cable. When a service con-
nection to a house is taken from the posi-
tive and neutral conductors as at A, the
direct connection of a radio receiver to
this service point using some form of bat-
tery eliminator will present no special diffi-
culty, since the negative main which be-
comes connected to the valve filaments of

of apparatus of the type just mentioned,
it may be well to consider the chief
features of the apparatus which have a
bearing on the matter, and also points
which need care in the design and in-
stallation of the entire wireless recciving equipment.

D.C. Difficulties.

The first, and probably the most important matter
arises in connection with earthing the radio set. Most
receivers, excepting portable sets operating with a frame
aerial, require an earth connection as well as an aerial
connection, the earth lead completing the aerial circuit
through the receiver. If a complete ‘‘ mains-driven ”’
recciver is purchased from a reputable manufacturer, it
may be assumed with reasonable certainty that this ques-
tion of the earth connection has been taken care of in
the design of the apparatus, but if a battery eliminator
is purchased, or constructed, for use with an existing
receiver, then care is needed to ensure that the earth con-
nection is made in such a way as will not cause any
troubles. When the supply is taken from direct current
mains it is unavoidable that there shall be a direct
electrical connection through from the valves, etc., of
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Fig. 1.—D.C. supply mains
on the 3~-wire system. The
diagram shows that in some
houses the positive main
may be earthed and in
others the negative.

the receiver is normally approximately at
earth potential. Care must be taken, how-
ever, even in this case, that the normal
carth connection of the receiver is not
used, but that either a condenser is con-
nected in series with it, or that a loose coupling is used
to the aerial-earth circuit, so that no direct earth connec-
tion is made to the valve filaments.

Tt should be remembered that although the neutral
cable is nominally at earth potential, its actual potential
at any place will depend upon the load current flowing
along the cable back to the power station, and will
theretfore vary from time to time. The necutral cable at
a service point may be several volts different from earth
potential, so that quite heavy currents might on occasion
flow to earth if an earth connection were not made.
These currerits would still be able to {low even when the
set is switched off, since usually only a single-pole
switch connected in the live main (in this case the posi-
tive) is employed. These currents may easily be suffi-
cient to burn out and damage part of the receiver unless
they are prevented from flowing.

At places where the service point is connected between
the negative and neutral cables, as at B, the negative
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Safety and the Mains.—
lead which will necessarily be joined to the filament cir-
cuits of the valves, will be the full line voltage, say, 200
to 240 volts, different from earth potential. Even more
necessary, therefore, in this case, is the use of the con-
denser as mentioned above, connected in the earth lead,
Fig. 2.

In this diagram the essential elements of a simple two-
valve circuit are indicated merely to represent a typical
receiver, which is fed from the L.T. accumulator B, and

{afu]s :
K B HE,

Fig. 2.—A receiver deriving its H.T. from D.C. mains where
the positive is earthed. The heavy lines show the circuits
which are ¢ live '’ to earth.
the H.T. battery eliminator represented by the con-
densers C, C,, and chokes L, L,. The condenser re-
ferred to above is shown at C, in series with the earth
connection of the receiver. Provided that it is not too
small, tlie capacity of this condenser is not very material,
and various values between about o.o1 mfd. and 0.5
mfd. are commonly employed. When such a receiver
and eliminator are connected to the neutral and negative
cables of a three-wire D.C. supply system, the whole ot
the L.T. filament circuit and other parts of the receiver
metallically connected thereto will be alive to earth at
the full voltage of the supply mains—i.e., say, 220 or

240 volts.

Apparatus Above Earth Potential.

The condenser C in the earth lead will, there-
fore, be subjected to this voltage, and for safety
the condenser should be of a quality capable of with-
standing this vollage indefinitely with an adequate factor
of safety. A condenser capable of withstanding a test
voltage of not less than 6oo volts (with naturally a
breakdown voltage of much higher value) should be
employed if reliability is desired. The parts of the re-
ceiver which are ““ live ’’ to earth with such an arrange-
ment are marked in with heavy lines, and it will be
noted that the whole of the aerial circuit, the coupling
coils, the tuning condenser C,, and the L.T. battery B3
are all included.

Care is therefore essential in handling such parts, par-
ticularly if there is any liabiliy to touching any earthed
object at the same time, or if standing on a damp floor
where leakage to earth is likely to occur. The accumu-
lator battery should also be particularly watched in such

Wireless
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cases, since, owing to the presence of the acid, which is
liable to spray over and moisten the container of the
battery, leakage to earth may easily occur. With cellu-
loid-cased batteries, too, there is a certain fire risk from
such leakage currents, so that in all such cases the bat-
teries should be well insulated from earth, such, for
example, as by standing them on glass or porcelain
insulators. Owing to the risk of shock when touching
such batteries, it is also desirable to enclose them in
some box or other container, so that the terminals and
connections cannot easily be accidentally touched when
the set is switched on.

With the newer types of receiving sets, most of the
terminals are screened or mounted at the back of the
set, so that they are not too easily accessible, so that
the risk of shock from exposed terminals is small in such
instances. With many of the older types of receivers,
however, exposed terminals on the front panel of the
set were used, and with such sets care should be exer-
cised when using the set connected to the mains.
Strictly speaking, it would be advisable, particularly if
the set is liable to be touched or used by people unused
or unskilled in handling it, to cover those terminals
which are affected with some form of insulating box or
screen to prevent contact with them.

A .C. Precautions.

With the majority of alternating current supply cir-
cuits similar situations may arise, since generally also
one of the supply cables is at or near earth potential.
With alternating current, however, it is possible to de-
rive the energy for feeding the radio set through a trans-
former, which, when of the ‘ double-wound’' type
with completely separate primary and secondary wind-
ings, provides a means of isolating the radio receiver
from the mains, and thus removes the possibility of the
occurrence of a dangerous short-circuit to earth.

When a double wound transformer is not used, how-
ever, but the supply to the rectifying valve is derived

BATTERY ELIMINATOR
FILTER CIRCUIT

L
- =
1 ] ?;
RECTIFYING
VALVE

Fig.3.—An A.C. eliminator with single-wave rectifying valve.
In this case most of the co nections in the receiver may be at
more than twice the voitage of the supply mains to earth.

[4—- A.C. MAINS ———>I t

direct from the mains, very similar precautions should
be taken to those necessary in the D.C. case. If a
single-wave rectifying scheme, such as Fig. 3, were
used, the whole L.T. circuit of the receiver would be
live to earth at a potential equal to the potential differ-
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ence across the rectifying valve. This may casily be
more than double the r.m.s. voltage of the supply
mains, so that the necessity for the precautions referred
to in connection with Fig. 2 becomes intensified.  With
reversed connections for the rectifying valve, the situa
tion becomes more similar to that of the D.C. case
connected to the positive and neutral cables of the
supply network.

Avoiding a ‘“ Live ’ Aerial.

Reverting again to Fig. 2, it should also be noted
that the aerial conductors are also live to earth. In
most installations this will cause no trouble, unless the
aerial wires be accidentally broken and fall to the
ground, when the supply mains might be earthed and
damage might occur. If the wires can be touched at
any place there is considerable risk of dangerous shock,
particularly outdoors, where a person may be standing
on damp soil. Even indoor aerials are dangerous in
this respect, since they may be close to or come into
contact with gas pipes, water pipes, etc., and cause a
short circuit. The obvious remedy is to use a series
condenser in the acrial lead as well, and thus to isolate
the aerial wires from connection to the mains, putting it
as close to the receiver as possible, sn that no live wire
1s exposed.

An obvious essential requirement for all radio ap-
paratus used connected to electric supply mains—
whether a “* mains-driven > recceiver, or other type of
receiver or apparatus operated through a ‘ battery
climinator ’—is that all terminals and other exposed
metal parts which are readily accessible or liable to be
touched when connecied to the mains, shall be so
mounted or covered that accidental contact with them
is prevented. This is particularly necessary to prevent

- risk of shock to the user, and is necessary also to make
the apparatus comply with the existing Wiring Regu-
lations of the Institution of Electrical Engincers as ap-
plicable to a current-consuming device connected to the
maius.” All apparatus connected to the mains, whether
radio or otherwise, should, strictly speaking, comply
with the requirements of these Regulations, but, wn-
fortunately, it is not every electrical appliance that does
so, with the result that some additional precautions are
desirable with radio apparatus, since this is, perhaps,
more dircctly handled while in use than many other
clectrical appliances. Headphones, for example, should
be isolated entircly both from the mains, if used with
*“ mains-driven "’ radio apparatus, and also from earth.
The wearer of the phones may touch or be standing on
some earthed object, so that he would get a shock if
the phones were ‘* live ”’ on the mains, or he might
handle a live lampholder, pedestal, or table lamp-stand,
or switch, for cxample, and so get a shock if the
phones were carthed. Complete electrical isolation of

1 Additional regulations forming part of the I.E.E.Wiring
Regulations, and relating particularly to radio apparatus,
hattery eliminators, ete., have been in preparation ‘or some
considerable time past. With the co-operation of the Radio
Manufacturers’ Association and other interested bodies, further
additions to thess have recently been made, and it is probable
that the complete new regulations will shortly be issued
officially.
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the windings and headbands of the phones is thus very
desirable not only for mains-driven receivers but also
for all receivers which may be used near to other exist-
ing electrical apparatus, lamps, etc. This latter is per-
haps a point which is rather apt to be overlooked, but
is a situation which may quite easily occur in the cvent
of a fault occurring to the insulation of any clectrical
device used adjacent to the radio apparatus. Live lamp-
holders are, unfortunately, not nearly so rarc as one
would wish.

This desirable isolation of the circuit of headphones
may be achieved in two ways: (a) by the use of an
output transformer or (b) by an output filter comprising
a choke and two condensers—Fig. 4 (a) and (b).

If an output transformer is used, it must necessarily,
in order to be effective as a protection, be of the double-
wound type with two separate windings adequately in-
sulated from each other. This insulation should be such

+HT +HT
" =
|
w
! ¥
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5
\\ r \
QUTPUT I\ \
\ TRANSFORMER A
oE —— SAFETY
— izsl = 7 ISOLATING
O ()  concensers
(a) (b

Fig. 4—(a) An output transformer isolates the loud speaker
or phones. (b) 1f a chcke filter output is used, complete
isolation is obtained by using two condensers.

that it will stand up to the full line voltage of the supply
mains without any liability to breakdown. This im-’
plies that the insulation should be able to stand up to
a test of at least 500 to 600 volts A.C. in order to pro-
vide an adequate degree of safety. Alternatively, a
choke coil connected in the anode circuit of the Jast valve
of the receiver may be used to form an output filter by
connecting a condenser of, say, T microfarad capacity
to each end of it, so that the two condensers are in
series with the loud speaker or headphones circuit.
These condensers need also to have an adequate factor
of safety—say, a rating of not less than 600 volts test
if they are to be trusted to give proper protection from
the mains.

The Importance of Fuses.

Many batlery eliminators are mounted in metal cases
or boxes, and, in common with other electrical appara-
tus enclosed in metal, these cases should be connected
1o earth, so that, if any failure of insulation of the parts
inside the case should occur, the user of the apparatus
would be protected from risk of shock. The fire risk
is also lessened by this earthing, since it implies usually
that, if a fault 6ccurs, a short circuit will immediately
result, and the circuit fuses will be blown. The fusing
of the circuit to which the eliminator or radio apparatus
is connected should also be looked to when connecting
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up such apparatus, so as to ensure that the circuit is not
‘fused too heavily. An ordinary H.T. eliminator should
not be connected to a heater circuit plug which is pro-
vided with a fuse to blow at 20-25 amps., as, for
example, for a 3 kW. electric fire, unless a subsidiary
fuse is added which does not blow- at more than 2 to 3
amps. The heavy fuse does not provide adequate pro-
tection for the flexible wires and other parts of the ap-
paratus in the event of a short circuit taking. place.
Metal panels of receiving sets operating off the mains
should also be ecarthed for the same reasons. With
eliminators or other apparatus operating on A.C. supply
mains, it is possible to isolate the radio apparatus en-
tirely from the mains by the use of a double-wound
transformer with adequate insulation between the pri-
mary winding connected to the mains and the other
windings which are connected to the valves and other
parts of the radio apparatus. If the insulation of the
transformer is adcquate, all risk of shock and leakage
from the mains through the radio apparatus is avoided,
but the fact should not be overlooked that many A.C.
batterv eliminators are often capable of delivering
fairly high voltages, oftgn in excess of the mains volt-
age, so that quite nasty shocks are possible from the
apparatus unless the terminals and connections are pro-
perly insulated or protected. A loud speaker or head-
phones used on such apparatus may be at a potential

JUNE zoth, 1928.

of 200 volts or so above earth potential, and, as the
windings of such instruments are often not insulated for
such voltages, it is still desirable to employ an output
transformer or filter circuit with condensers of the types
mentioned above.

Usually with such apparatus the aerial and earth con-
nections will be quite safe from risk of shock, so that
no further insulation with condensers would then be
necessary,

Danger of Shock Negligible.

While the risk of shock is increased by the use of
higher voltages, such as are obtainable from mains-
driven apparatus, it should not be overlooked that ordi-
nary H.T. batteries, when of 150 volts or more, can
give quite an objectionable shock, the danger or other-
wise of which depends greatly upon the state of health
of the recipient and the moistness of his skin. This
being the case, such apparatus should always be treated
with reasonable care and respect; and if similar and
common-sense treatment is accorded to all radio appara-
tus when operated from the supply mains and the above
simple precautions are observed, there should be little
fear of serious danger arising even in unskilled hands.
Careless and improper treatment of any electrical ap-
paratus is, on the other hand, liable to be troublesome
and dangerous in all cases, whether or not 1t is applied
to radio uses.

VALVE CURVES.

Figures and Characteristics that Count.

TN HE reason why one make of valve is bought in preference
to another varies with the purchaser. In many cases the
resuits obtained by u friend is the deciding factor. In

the case of the wireless experimenter, published figures and

curves count most.

Let us consider, then, what velation the wnsual particulurs
given in the test reports of a valve bear to the service which
will be required of it. We can dismiss at once the question of
filament voltage and curreut, since there are now complete
series of valves available at all the usual L.T. voltages, und the
current has been reduced to almost neghgible limits.

The generally accepted efficiency figure of a valve is that
known as the mutual conductance, which is obtained by multi-
plving the voltage amplification factor by 1,000 and dividing
the result by the A.C. resistance of the anode circuit (also
called the anode impedance). In modern valves this figure is
approaching nnity in all models; in fact, 1n a few cases u
mutual conductance considerably greater than unity is to be
found.

The Importance of Mutual Conductance.

The mutaal conductance fizme is not quite the best criterion
of performance in all cases, as the following will show : To take
first L.F. transtormer amplification, the most suitable valve is
generally agreed to be the one having the maximom voltage
amplification that can be obtained witliout increasing the A.C.
resistance to more than 20,000, or at the most 30,000 ohms.

As regards LT resistance coupling, as the working capacity
of the valve is a divect function of its magnification factor,
the high note loss will be appreciable unless « compromise be
struck and valves having an amplification factor of not more
than 20 or 30 be used. In tuned anode coupling a high
impedance valve is desirable.

H.T. transformers of the ‘“ Evervman Four”
modified Ly the addition or removal of a few primary turns to
match the A.C. resistance of the valve to which it is con-

type can be

rected, and since this adjustment of primary turns alters the
step-up ratio it can be shown that the overall amplification
is propovtional to the syuware of the voltage aniplification factor
of the valve divided by the A.C. resistance, or, in; other words,
provortional to the mutual conductance multiplied by the ampli-
fication factor. Practical considerations such as even response
over a wide range of frequencies tend to modify the design
of the H.¥. transformers somewhal, but in general one can
expect a greater overall amplification from a valve with a volt-
age fuctor of 20 for an A.C. resistance of 20,000 ohms with an
appropriate H.F. transformer than from one with the corre-
sponding figures of 6 and 6,000.

One of the few cases in which mutual conductance is a sure
guide to performance is in the operation of a loud speaker,
though even here the valve and the loud speaker winding
should bear a definite velation to one anothev to obtain the most
musical result ; this relation may not be that most suitable for
the production of maximum power.

The usunally published characteristic curve of a valve is that
showing the relationship between unode current and grid volts
at a definite anode voltage. Three or four of such curves for
difterent anode voltages may be included on oune sheet, and are
generally known as a fumily of curves. We expect the major
portion of such curves to show little departure from a straight
line, and what is really just as important, but not usually
realised, we should find that the straight portions of each of
the curves are pavallel to one another. A way of ascertaining
this last point is {o examine the anode volts-anode current
characteristic curve if available. This should be straight over
a wide range if the valve is to be cousidered good.

The quality indicated by straightness of the unode volts-
anode current curve is that of constancy of A.C. resistance over
a range of anode voltage. Under working conditions the actual
anode voltage varies fromn instant to instant, and a type of dis-
tortion known as amplitude distortion would be introduced if
the A.C. resistauice varied greatiy.
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DAY ano NIGHT

Hints on Judging Receiver Performance.
By “RADIOPHARE.”

XCEPT for the fortunate few whose testing equip-

ment includes such apparatus as a valve volt-

meter, it is the hardest thing in the world for the
home constructor of a receiver intended for long-distance
reception definitely to answer a self-imposed question
as to whether his set is really as sensitive as it should
be; few of us are ever completely satisfied, and there is
generally a lurking suspicion that some minor and un-
discovered imperfection is responsible for a range of re-
ception less than the maximum attainable. As a rule,
no definite answer is ever forthcoming, although with a
preconceived standard acquired as the result of experi-
ence with other circuits on the same aerial and by a
judicious comparison of notes with other amateurs, it
should be possible to form a good idea as to the effi-
ciency of the set.

Unfortunately, the object of this brief note is not to
describe a simple rule of thumb method whereby this
harassing feeling of uncertainty may be removed—such
a rule does not exist—but merely to point out an all-too-
common cause of erroneous conclusions: namely, the
cffect of darkness on wireless transmissions.
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Fig. 1.—Direct and * reflected '’ rays at short range.

Have we not all heard the over-confident enthusiast
say: ‘“ There isn’t much wrong with my set; Vienna is
nearly as strong as 2I.LO "’—or whatever his local {rans-
mitter may be? When pressed, he will admit that this
result is attained only at night-time, but will be rather
hurt when it is suggested that the daylight reception at
a distance of two or three hundred miles would be a
much more convincing proof of the excellence of his
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receiver. The fact is that wireless waves travelling
over long distances are inherently liable to behave in an
erratic manner during the hours of darkness, and it is
best to carry out all comparative tests, whether they in-
volve measurement or not, belween sunrise and sunset.

As a result of the formulation of theoretical assump-
tions and subsequent confirmatory experimental work,
the causes and nature of these night-time irregularities
are now fairly well understood. Indeed, many readers
of this journal will be familiar with the subject, but to
the others no apology is necessary for a brief repetition
of information which will be helpful to them in arriving
at a proper appreciation of the performance of their re-
ceivers under varying conditions.

Uncertainty of Night-time Reception.

Waves from a transmitter reach our receiving aerials
by two different paths: First, there is the direct ray, or
ground wave, which follows the contour of the earth,
and which is subject to rapid attenuation due to absorp-
tion. The second form of radiation is an indirect ray,
reflected downwards by a layer of ionised and conduct-

- 3 b
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Fig. 2.—Interaction between direct and indirect waves.

ing atmosphere which is assumed to exist some 50 miles
above the earth’s surface. During the hours of sun-
light this layer is ill-defined ; consequently its influence
is not present and we depend entirely on the direct ray.
Iven at night-time its condition is seldom stable for
long periods, and its assistance in helping signals towards
our aerials is not always forthcoming. These variations
are not subject to any known law, and the phenomenon
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Day and Night Range.

of irregular fading is produced, either by a temporary
failure of the reflected ray or by out-of-step interaction
between it and the direct ray (when the distance is short
enough for this latter o be received at all).

The Reflecting Layer as Friend or Enemy.

Let us take the case of a listener situated some 20 or
30 miles west of london, and see how these different
forms of radiation are likely to affect him. The direct
ray from his local station (Fig. 1) will be so strong as
compared to the indirect that the latier may be ignored ;
true, at night there will be some slight increase of signal
strength when the reflected wave is in step, with a corre-
sponding decrease as the conditions for reflection change
to give an out-of-step effect, but these variations will not
be of sufficient magnitude to be aurally appreciable.
For practical purposes, he will receive from 21.O a con-
stant intensity both during the day and night; any
changes which he may erroneously ascribe to fading
will be due, in fact, to a faulty receiver, a variation of
the transmission, or possibly to re-radiation from a
neighbouring aerial, very possibly attached to a receiver
oscillating ‘‘ on the silent point.”

Now consider what happens when he tunes to, let us
say, a German station (Fig. 2) four or five hundred
miles away. In daylight, the direct wave, attenuated as
it is, will be received if his set is sensitive enough, and
signals, though possibly subject to interference, will be
of constant strength. After dark, however, the reflected
wave will come into play; if momentarily of the same
amplitude as the other, and completely out of step, it
will cause a total ‘* fade out ’’; if in step, or of much
greater strength, signals will be louder than during the

MMEDIATELY following the recom-

mendations drafted by the Institution

of Electrical Engineers governing
the design of mains connected re-
ceiving gear, is the introduction of
two new {ypes of lbattery elimina-
tors by Philips (Philips Lamps, TLtd.,
Philips  Ilouse, 145, Charing Cross
Road. London, W.C.2), designed to afford
complete protection agaivst the dangers
of fire and electric shock. Two points
of njerit are al once obvious—the extreme
simplieity of operation, and the comnplete
protection which has leen provided. ‘the
~entive rectifving equipment is totally en
closed in a well-finished metal container,
while the connecting plugs are protected
with insulated sleeves and engage in
sockets localed in vecessed holes, so that
it is quite impossible to touch a *“live”
metal part. Before a plug enguges in «
socket, the mietal part has disappeared.

The Model 3002 is a full.wave
thermionic rectifier using the Philips
valve, Type 0506. A maximum anode
potential of about 220 is permissible
with this valve, so that on open circuit
a potential approuching this value s
delivered at the output terminals. On

pul valve.
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 NEW ELIMINATOR FOR HT. &
* GRID BIASING POTENTIALS.

A range of five H.T. poten
tials is oblainable, produced in euch case
by a voltage dropping resistance.
resistances are wire-wound
design, being assembled on

\_F
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day. It should be emphasised that the indirect ray is
Jess subject to absorption, and, given favourable condi-
tions in the ionised layer for its reflection, signals may
be more than sufficiently strong to be detected by a
receiver which in daylight would be found hopelessly
insensitive ; in other words, the average night-time range
is greater. .

Tt would be base ingratitude for any wireless man to
belittle the help he receives from the reflecting layer
which makes possible—but only after dark—the recep-
tion of distant stations with simiple apparatus. Every-
one knows that such transinissions are sometimes heard
for a considerable time without serious fading, but it
must be emphasised that conditions are never really
stable for long ; indeed, they often vary from minute to
minute.

The foregoing remarks apply particularly to the
medium broadcast waveband; very shert waves are
affected in a slightly different way, and the longer waves
suffer less attenuation of the direct ray; consequently
they are received even at considerable distances with less
serious variations of signal strength. The truth of this
mayv be proved by making a critical comparison of the
two Daventry transmissions in the more remote parts of
the country.

Finally, a small point of some importance should be
noted ; night conditions are sometimes in force a little
before the actual time of sunset and after sunrise, par-
ticularly when receiving, respectively, from an easterly
or a westerly direction. To be absolutely certain that
his comparisons are being made under stable day con-
ditions, the experimenter should assure himself that the
sun has not set over any part of the signal path.

it will suffice to state that in operation
ripple arising from the A.C. source is in
no way discernible.  Conuected to «n
¢ Everyman-Four "’ receiver, the elimina-
tor behaved precisely like an H.T. battery
of liberal output. and there was neither
hum nor oscillation.

Another model is availuble, Tvpe 3003,
which, as well as being a substitute for

The the hLigh tension battery, provides grid

and of mew  biasing potentials up to a value of
insulating  approximately 40 volts. Three hiasing
potentials  are  simultaneously  avail-

i able, voltage variation Dbeing  ob-

tained by means of plug switches.

critical control of voltage is obtained
varving in about two volt steps up to
ten volts, and then advancing in steps
of five volts. The combining of M.T.
and grid biasing poteatials in a single
unii is a feature which has long bleen
sought. . All danger of coupling between
grid and anode circuits is avoided by
the use of a scparate rectifying vaive for
producing the grid Dbiasing potentials.
On test it was found that there was no
interaction between tlie grid and anode
circuits, and the behaviour of the grid
biasing section corresponded to that of

a 15 mA. load the output potential was
found to he 200 volts. When loaded to
30 mA. the potential did not full to below
150 volts. indicating the suitability of the
rectifier for operating a multivalve re-
ceiver fitted wilh a moderate power out:

The new Philips A.C. battery gliminators.

olass stems some 4in. in length by fin.
in diameter, and supported on brass rods.
It is unuecessary to describe the exact
nature of the smoothing apparatus, and
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a battery, and was found to be entirely
reliable:

The H.T. eliminator alone, Type 3002,
costs £8 10s., whilst the complete H.T.
and grid bias battery eliminator, Type
3003, is priced at £10 i0s.
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Events of the Week

COMMUNAL RECEPTION.

A broadeast distributing service las
been started at Clacton-on-Sea. IFrom a
central receiving station wires are run
to the subscribers’ houses and tle
Jistener has only to instal a loud speakor.
We understand that there are wlready
300 subscribers, who pay 1s. 6d. a week
1t addition. of course, to the 10s. licence.
It is uncertain, according to our present
information, whether these subscribers
have a choice of programmes or if they
are limited by the tastes of the engineers
at the centrid receiving statior.

cooo
RADIO EXHIBITION POSTERS.

A record number of designs for the
poster of the Radio Exhibition has been
sent  in this  year and the judges
appointed by the Radio AManufacturers’
Association had (o consider over 600
entries hefore finally awarding the first
prize of £50 to Mi. C. Scott, of the
Leeds College of Arts. The general
stundard of the designs was excellent,
and we look furward to seeing Mr, Scott's
poster next auntumn,

0000

THE CRADLE OF THE HUMAN RACE.

An expedition into the vast desert
between the Orange and Zambest rivers
i Bechuanaland is being conducted by
Dr. C. E  (Cudle, of the Colorado
Museum ot Nuatural Ilistory, and Drof.

R. L. Mannen, of Texas - University,
'They Dbelieve that the bushmén whe
inhahit the Kalaharmt Desert ure the

direct and almost unmixed descen-

dants  of primitive man, and
expect  to  discover ethnological
tfacts of the greatest intevest. The
party is taking oot two two-ton
tractors and «  complete trans-

mitting and receiving set so that
they may keep 1in touch with
civilisation and ve
port progress.

oooo
BROADCASTING
IN RUNMANIA.

A new broadcast-
ing transmitter is to
be  erected  near
Bucharest by the
Marconi  Company,
which will be
vperated by a
national company,
to whom the broad-
casting  rights in
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Ruwnania have been grunted. The trans-
mitter will have an output of 12 kW to
the aeriul, and has been designed to work
on any wavelength that mayv be allotted
to the station between 200 and 545
metres,
cocoo
WIRELESS BEACONS.

‘Lhe end of the present year should find
our coasts well protected with wiveless
beacons. Those at the Caskets and Start
Pomt will he working in about four
nonths’ time and  will quickly be fol-
lowed by one on Lundy Island. TFurther
Leacons  at  Duugencss, Cromer, Sule
Skerry, and  Kinnaird  Head  will
probably be ervected during the present
financial year.

0000
THE PRESIDENTIAL !
ELECTION,

The broadcasting  companies
in the United States expect to
reap a rich harvest at the forth-
coming Presidential Election as
the rival candidates will doubt-
less make large use of their ser-
vices, at the usual rates, for
furtiering their  respective
claims.  Mr. lloover is also
said to have prepared a number
of talking films illustrating his
pust achievements.

RSV

ONE OI' THE LATEST TANKS. This tank equippad with wircless apparatus and
having a short metal mast which constitutes the aerial was photographed on the
€ommon at the Woolwich Experimental statioa while undergoing its trials.
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in Brief Review.

INCREASED POWER FFROM ICELAND,

The broadcasting station at Reyijavik
will shortly increase its power to 5 kW,
when we shall be able to get information
about those elusive ‘“secondary depres-
sions ”’ with even greater ease and per-
sistency thau at present.

Qo o0
THE FLIGHT OF THE
** SOUTHERN CROSS.”

Apart  fvom the enormous
covered, the flight of the aeroplane
“ Southern Cross” from San Francisco
to Sydney, New South Wales, is notable
as an outstanding achievement of wire-
less communication. During the first
stage of the journey the petrol supply
nearly ran out, and but for the assistance
received from his wireless set, which
enabled him to keep in touch with the
radio heacon at Honolulu, Capt. Kings-
ford Smith might easily have et with
disaster, Again when  approaching
Syduey the flyers thought they had lost
their way and sent an urgent message,
“Guess we are lost. Batterv went
down; please get ship with receiver to
get our bearings on my 740 wave.” As
a result the aeroplane received its posi-
tion from the U.S. destroyer Richmond,
and soon after was able to state that
land was in sight.

The ** Sonthern Cross 7 was equipped
with a standard A.D.6 set supplied by
the Marconi Co., to whom we are in-
debted for particulars of the incidents
recorded above.

distance

Ty

0000
NATIONAL RADIO EXHIBITION.

The ballot for space in the National
Radio Exhibition, to be leld at Olympia
from September 22nd to 29th, was the
largest on record in the British industry,
the space applied for necessitat-
lng a new plan for the arrange-
ment ot stands, of which 262
have been allotted
as  compared with
229 last year,

0000

THE ¢« BABY"

PANOTROPE,

At a  Juncheon
given by Sir Alan
Burgoyne, of the
British  Brunswick,
Ltd., at the Savoy
Hotel on  Tuesday,
June 12th, Le stated
that the Panotrope
had been installed
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in over a thousand cinema theatres, and
that his company was now perfecting a
smaller tvpe suitable for home -use which
would be sold for £35 to £40. 'This
“baby ” Punotrope mcludes a modified
R.K. moving-coil loud speaker, fed by a
two-stuge L.K. amplifier, transtformer-
coupled with a L.S.5A. power valve in
the last stage. Provision will be made
for working off either A.C. or D.C.
mains, s0 that no batteries are meeded.
The wheole appavatus will be con-
tained in a handsomely designed pedestal
cabinet and is operated by the Panotrope
pick-up.
o000
INDIAN SUMMER AFFECTS
BROADCASTING.

Lvery country has its own peculiar
troubles, and what is one man’s drink is
another man’s poison. In India we hear
one of the troubles of the Iudian Broad-
casting Company is to find European
artists during the summmer months to fill
the programmes. All Europeans who
can possibly do so escape to the hills
to avoid the heat. Ad{ the time of writ-
ing we feel that we would gladly saeri-
fice a large portion of our own broadcast
programmes if, in return, we might have
a fair share of summer weather.

Q00 o
WIRELESS SERVICE TO KENYA.

A direct wireless service between this
country and Kenya was opened last week.

During the initial stages of the service
it will be worked only during limited
periods each day; and in these circum-
stances ordinary (full-rate) telegrams will
not be accepted until further experience
has been obtained and the hours of work-
ing have been extended. It is hoped at
a later stage to introduce a service of
ordinary telegrams.

(oo o]
THE BROADCASTING PROBLEM
IN U,S.A.

The Federal Radio Commission of the
United States is still pursuing its

Wireless
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endeavours to reduce the number of
broadcasting stations in operation. The
last licences expired on June 1st, and
only temporary licences, usually for sixty
days, have been granted in extension.
Meanwhile two hundred stations have
received notices inviting them to satisfy
the Commission that they are operating
“in the public interest,”” in which case
they will have their licences renewed
after August 1st

FORTHCOMING EVENTS.

THURSDAY, JUNE 2ist.

Leyton and Leytonstone Radio Society.—At
8 p.am. At Grove House, High Road,
Lewton, E.10. Paper on Loud Speakers,

with Demonstrition. .
SUNDAY, JUNE 2th. :
Tottenham Wireless Society, 10, Bruce

Grove, Tottenham, N.17T.—Annual Social
CQuting to HMHastings, leaving Bruce Grove
Stution af 9 a.n.

MONDAY, June 25th.

Institution of Electrical Engineers.—
Summer Meeting in Glusgow, ending on
Saturday, June 30ih.

CYCLING AND WIRELESS
INTERLUDES.

Spectators at  the principal “ dirt
tracks,” where motor cycle racing is
proviug an ever-increasing attraction,
have no lack of entertainment. DBetween
the events the announcer’s microphone is
replaced by a gramophone pick-up and
the intervais filled in with popular music
transmitted through the various lond
speakers placed in convenient positions
around the track.

cooo
DR. FLEMING JOINS THE
DISCUSSION.
We mnote with satisfaction that Prof.

J. A. ¥leming has contributed his quota to
the discussion raging in a section of the
Daily Press on the subject of human im-
mortality. It would obviously be out of

G 6WO. The transmitting station of Mr. M. S. Woodhams at Rugby.
circuit is crystal-controlled and the input 10 watts rectified A.C.

The T-P T-G
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place for a technical journal, such as /e
Wirelcss World, to express any opinion
on this subject, but we welcome Dr. Flem-
ing’s remarks as a refutation of the com-
mon idea that science and religion must
mecessarily be antagonistic.

WIRELESS AT WESTMINSTER.
(From Qur Parliamentary Correspondent.)

Danger to Pedestrians.

Myr. Albery asked the Minister of
Transport whether he proposed to take
any further steps to safegnard pedes-
trians, especially in rural areas, by
making more widely known any existing
rules of the road; and whether he would
consider obtaining the co-operation of the
British Broadcasting Corporation towards
this end.

Col. Arnley said he was always glad
to receive any suggestions for minimising
dangers arising from road traffic, but so
far as he was aware accidents to pedes-
trians were not commonly caused by a
lack of kunowledge of the rules of the
road either on their part or on the part
of drivers of vehicles.

0000

The Television Position.

Sir W. Mitchell-Thomson, in reply to
Mr. Malone, said that technical officers
of his department had witnessed four
demonstrations of television—three in
this country and the fourth in the
United States a few weeks ago. The
company most active in the matter in this
country agreed in September last to give
his officers a further demonstration, but
so far this promise had not been ful-
filled. He had seen a statement in the

Press that television tests were recently
conducted by an American broadcasting
station, but that after a week of Llests
not one had reported reception of the
moving lmages.

Club News.

Arms and Excursions.

The last meeting of the Tottenham Wireless
Society. held last Wednesday at the Institute,
10, Bruce Grove, was devoted to the considera-
tion of arrangements for the summer field days
and other items of business.

The handsome ncw shield, presented by the
President, Prof. A. M. Low, D.Se., was on view
for the first time and was admired by all the
meinhers present. Of conventional shape, there
is a scro!l bearing thie name of the Society at
the top, and another withh the name of the
donor at the bottom. The central figure is
symbolic of radio research. The whole of the
metal work is in oxidised silver. This shield
will be presented to the member each year who
gives the best lecture combined with a relevant
demonstration on .some suhject connected with
radio transmission or reception.

The first field day will be held on July 16th.
Messrs. Smith and Holness will be in charge of
8 station at Bayford and will nse the call-sign
GYX. Messrs. Milner and Dyer will operate the
Society's -transmitter 51T in the neighbourhood
of Broxbourne. It is hoped to arrange for
another station to operate near Woodridden
Farm, Epping.

Ton. Secretary: Mr. I, E, R.
Bruce Grove, Tottenham, N.17,

Neale, 10,
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THE DESIGN OF THE FIELD MAGNET.

Field Strength and Leakage Flux in Moving Coil Loud Speakers.

By A. P. CASTELLAIN, B.Sc, A.C.G.l., D.IC.

UCH controversy exists among users of moving
M coil loud speakers as to the amount of power

it is necessary fto consume to produce an
adequate field strength. The problem of the design of
the magnet system such that the highest field strength
may be obtained in an air gap of given dimensions
with the minimum expenditure of energy is the problem
here discussed. With the type of moving coil used up
to the present the gap dimensions are such as prac-
tically to preclude the use of permanent magnets for
large volume output since the flux density obtainable
in the gap with even the best type now available will be
less—and probably decidedly less -than the flux density
obtainable with an electromagnet.

Field Strength and Flux Density.

When a current / is passed round a coil of wire a cer-
tain number of lines of magnetic force will thread the
coil, giving a certain number of lines per unit area (or
field strength) on the axis of the coil. If the coil is
wound on a non-magnetic material and there is no mag-
netic material in the neighbourhood of the coil, then
the field strength (H) at a given point on the axis
of the coil will vary dircctly as the current I. On the
other hand, if the coil is wound on magnetic material
which is so shaped as to occupy the whole of the field,
so that all the lines of force thread the magnetic
material, then the field strength will be increased by a
greater or lesser degree, depending on the material used,
and also will not vary directly with the current. The
field strength in the magnetic material is usually referred
to as the flux density B, so that for a non-magnetic

; . B .
material, such as air, BE=H or F:I, while for a

magnetic material IB7is greater than unity. Thus for
a given air core coil H varies as the current I. Also
for a given current H varies as the number of turns in
the coil, so that the field strength H must vary as the
product of the current and the turns in the coil. For
this reason H may be denoted by units of current turns,
or ampere-turns to employ the more usual nomen-
clature.

When it comes to magnetic materials such as iron
and steel the relation between B and H must be deter-
mined by experiment for the particular material under
consideration. Such relations for cast iron, sheet steel,
and cast stecl are shown in Fig. 1.

This shows that the flux density B increases with
increasing number of ampere turns up to a certain
limit, after which the increase is very slow indeed.
What is happening here is that B can increase until
all the available paths in the iron are being used, after
which further lines must occupy space outside the mag-
netic material. When this occurs the magnetic material
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is said to be saturated, and it is obviously no good
increasing the number of ampere turns beyond this
point. In the magnet system required for the moving
coil cone lcud speaker part of the magnetic path is of
magnetic material (iron or steel) and part of air, so that
we must find the ampere turns required for each part
and add them up to find the total ampere turns. As
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Fig. 1.—Magnetisation curves tor cast iron, cast steel and sheet
steel.

will be seen from the B-II curves of Fig. 1, each part
of the iron or steel where a change of cross-section
occurs much be dealt with separately as the flux density
in each part will be different.

A further consideration, and perhaps the most im-
portant, is what allowance must be made for leakage,
for obviously if we want a certain number of ampere
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The Design of the Field Maznet.—

turns to produce a given flux density in the gap with
no leakage we must add on further ampere turns to
get the same flux density in the gap if there is leakage
of flux. The definition of leakage for the purpose of
this design is the amount of lines of force which do
not stretch across the air gap in the required manner—
1.e., those lines which do not take the shortest distance
across the gap—see Fig. 2, where the unbroken lines
represent useful flux and the dotted lines leakage flux.
From what has already been said it would appear that

Fig. 2.—The lines across the gap represent useful flux, while the
dotted lines are leakage flux.
if any part of the iron or steel-—especially in the neigh-
bourhood of the air gap—is saturated then leakage
is likely to be bad. It would also seem probable that
the shape of the iron or steel in the neighbourhood
could be made to influence leakage quite considerably
—for instance, provided always that the iron was not
saturated at the narrowest cross-section, the shape
shown in Fig. 3 (a) should give less lcakage than that
shown in Fig. 2, and probably that in 3 (b) would be
less still under the same conditions. The wider the air
gap the more. the leakage is likely to be, so that it is
desirable to use a relatively small gap.

Measurement of Flux Density.

It is a very difficult matter to calculate or even to
estimate the leakage for a given shape of metal and a
given width and shape of gap without a large amount
of previous design experience, and probably the most
satisfactory way is to measure the flux densities in
various parts of actual magnet systems to try to obtain
some reasonable figure for the leakage. It would per-
haps not be too much of a digression to describe briefly
how these measurements are made.

The instrument used is a Grassot fluxmeter, which is
essentially a moving coil instrument so arranged that

cay DTC&
®

rFig. 3—(a) Centre pole with groovedend, (b) Another poie.shape,
designed to reduce magnetic leakage.

]
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the method of suspension of the moving coil exerts no
controlling force on it—i.e., the coil will ** stay put ™’
in any position. Attached to the coil is a pointer
moving over a graduated scale, and the instrument is
calibrated in Maxwells—:.e®, line-turns. A search coil
of a known number (N) of turns and a known area (A)
is placed in the position in which the flux density is
required. If the flux is present the whole time the act
of placing the search coil in position cffectively cuts
the flux lines and so gives an indication on the flux-
meter. If it may be assumed that the flux is constant
over the whole cross-section of the search coil, then the
flux density is simply found as follows: The meter
indicates line-turns=M ; number of turns=N, so that

. M 4
number of lines (or flux)=2-, and these lines occupy

N

a cross-sectional areca A, so that the fux density
M o .
B N x A The search coil for cach position must be

so constructed as to shape and size that the tlux density
will be sensibly uniform over its cross-scction, but since
the rcading of the fluxmeter is practically independent
of the resistance of the scarch coil up to about twenty
times the meter resistance the construction of suitable
search coils is not a difficult matter.

Actual Measurements of Leakage.

Several coils were made up for this investigation,
some for the gap and some for the central cores of
several specimens ol field magnets. The leads from the
coils must be carefully twisted together to e¢nsure that
there is no area to enclose lines from parts of the feld
not under investigation. The results of one series of
measurements on a field magnet is shown in Fig. 4, the
coil used in the air gap having an arca of almost exactly
I sq. cm. and twenty turns, while the other search coil
was wound directly on the central core and in the centre
before thé ficld bobbin was slipped on.  The field mag-
net was made of cast iron and the shape of the poles was
approximately as shown in Fig. 2 with a gap of
approximately 4 mm.

Fig. 4 shows several intercsting points; first, that
with the particular winding used it would not pay to
use a greater field current than g amperes; secondly,
that the flux density in the air gap is only 4,000 lines
per square centimetre; thirdly, that under these con-
ditions the flux density in the core is over 9,000
lines/cm.?; and, fourthly, that leakage scems to in-
crease after g amperes field current, suggesting that
saturation is occurring in some part of the iron circuit
other than the core itself—probably at the edge of the
outer ring. Taking the field current of g amperes as
being the most economical, it will be seen that over
60 per cent. of the total ampere turns go to produce
leakage lines and that only about 4o per cent. are pro-
ducing useful lines in the gap.

Since we are concerned with the flux density in the
gap, we must fix that as high as would be thought
practicable and design the rest accordingly. It would
be desirable to obtain a flux density of 10,000
lines/cm.? in the gap if possible, as this figure can cer-
tainly be obtained in dynamo work. If only 40 per
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The Design-of the Field Magnet.—

cent. represents the usetul proportion of ampere turns,
it follows that with the design of magnet for which the
curves of Fig. 4 were obtained the flux density in the
core will have to be 23,000 lines/cm.2rather a high
figure for even good steel, and quite impossible for cast
iron (see Fig. 1).

On a basis of taking the gap flux density as our start,
with the above-mentioned design we must add on 130
per cent. to allow for leakage. A test on another type
of field magnet constructed of good steel with a 3 mm.
gap gave the figure for the leakage as 6o per cent. ap-
proximately. This magnet had poles of the shape shown

in Fig. 2. A type with poles shaped as in Fig. 3(a) of
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Fig. 4.—Relative flux densities across the gap and in the iron
circuit thus revealing leakage.

steel gave a figure of 50 per cent. for leakage with a
3.2 mm. gap. When using a magnet system of the
usual pot type we must therefore allow at least 50 per
cent. for leakage flux, and preferably shape the poles
as shown in Fig. 3(a), otherwise we must allow at least
60 per cent.

The procedure is now as follows. The dimensions of
the air gap are given—say 3 mm. wide and T cm.
decp with a mean diameter of 5 cms. and a mean flux
density of 10,000 lines to the square centimetre is
required.

The mean arca of cross-section of the gap is
#x5x1I sq. cm., therefore the total flux in thz gap
equals flux density xarex=10,000x 55 or I.57 x 10°
lines.

Allowing 60 per cent. for leakage, the flux in the
metal part will be 1.6x1.57 x10"=2.5x% 10" lines.

Diameter of central core=5-0.3 cm.=4.7 cm.

o, Arca of central core = gxq.*; =17 sq. cm.
2-5

. B in main part of core-= =15,000 lines

17
to the square centimetre.

With the ordinary field magnet construction the only
other part where the flux density is likely to be unduly
high is round the tip of the outer pole. The worst possible
case is where the greater part of the leakage lines have
returned quite close to the tip. Suppose go per cent.
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of the total flux is carried by a cross-section of 6 cm,
diameter, and suppose the depth here is the same as
the gap—r1 cm.

Arca=7x6x I sq. cm.
B'=12,000 lines/cm.*

If suitable thickress of metal is used, the rest of
the field magnet will run at lower flux densities than
these.

On regarding Fig. 1 it would appcar desirable to use
steel for the central core at any rate, even for the com-
paratively narrow gap of 3 mm., and even if the core
1s cut back and the outer pole shaped as in Fig. 3(a) it
would be necessary to use steel for the central core and
at least the outer pole tip (by pressing in a ring of steel)
it not for the whole field magnet when a larger gap is
desired.

Flux=0.9x 2.5 x10° lines.

Gap Width and Ampere Turns.

We are not yet in a position to determine accurately
the ampere turns required for the complete magnet sys-
tem, but we can now find a close approximation. We
cannot do it accurately because we do not yet know the
size of the casting ; however, we can allow for a probable
size of field magnet, find the number of ampere turns,
and then seec if a suitable winding will fit in the space
provided. If we start with a casting rather larger than
we are likely lo require, we get an oversize figure for
the ampere turns, but as the number for the metal part
will be considerably less than the number required for
the air gap, we can use this total number as a working
basis.

For the air gap we have B=H = % x amp. turns/cm.

Tox B
SO Amp. turns=

x length of air gap

47

10 X I0* X 0.3
——————"2=2,400 amp. turns.
Suppose the central core requires goo

and the rest of the circuit 200
Total ampere turns 3,500

Having obtained the total numnber of ampere turns, it
now remains to decide how to arrange them. This
essentially depends, of course, on the type of power
supply available for the field. If z40-volt D.C. mains
are available, then a large number of turns and a small
current are necessary, while if a 6-volt accumulator only
is available fewer turns and larger current will be desir-
able. A point arises here which perhaps is not gener-
ally realised, and that is that the power consumed in
maintaining the current is entirely dissipated as heat,
and that energy is only stored up in the magnetic field
at the moment of switching on while the current is
growing to its full value.

In other words, the less the resistance of the field
winding, the smaller the power consumed to maintain
the required current. Further, the smaller the resist-
ance of the winding the greater must be the cross-section
of the wire, and hence the larger the pot to contain a
given number of turns. The limit in smallness of power
consumed (i.e., cfficiency of the magnet system) is
obviously one of economics, but it is perhaps justifiable
to say that where only a 6-volt accumulator is avail-
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The Design of the Field Magnet.—

able the power taken should not exceed about 12 watts,
while with D.C. mains two or three times this power
would not be objected to.

Fig. 5(a).——Here the mean turn diameter is necessarily large,
producing a winding of higher resistance than that shown in 5(b).

Taking the case of the 6-volt winding, with a current
limit of about 2z amperes, we must construct a winding
of 1,750 turns to give us 3,500 ampere turns. The
length of wire required depends on the length of the
mean turn, since it equals this length times the number
of turns.

Therefore it follows that for an efficient field magnet
we must make the length of the mean turn as short as
possible. If we do this by winding only a single layer
of wire on the core, then the pot will have to be so long

Wireless
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that the iron circuit will be very large indeed, so that
the total resistance of the winding will probably be
actually increased to make up for the extra ampere
turns needed for the extra iron. What we must do,
however, is to use a long, narrow winding as shown in
Fig. 5(b) in preference to a short and fat winding (Fig.
5(a), an appropriatc mean turn being about 2%in. dia-
meter.

In conclusion, then, for the pot type of clectromagnet
it Is advisable to use cast or mild steel for at least the
centre core, and picferably for the outer edge of the air
gap as well; to use a long, thin, rather than a short

Fig. 5(b).—The turns in this case are accommodated around a
core of reasonable length, thus producing a minimum mean turn
resistance.
and fat, field winding; to shape the poles as shown in
Fig. 3(a); to allow at least 50 per cent. for leakage flux,
and if field watts are a consideration to employ the two-
or three-thread method of suspension so as to be able

to usc a small gap.

MODES OF APPLYING REACTION.
The Advantages of the Modified Reinartz System.

ESPITE recent advances in high-frequency amplification,

it is probably true to say that the vast majority of

receivers in use to-day employ reaction as the chief aid
to long-distance reception, for it is still quite common for the
H.F. valve to be little better than a passenger. The cou
sideration of the most convenient mode of applying reaction is
therefore a matter of interest to a very large number of
listeners.

The favourite method a year or two ago, when plug-in coils
were in vogue, was to connect a reaction coil, which could be
variably coupled to the aerial coil, directly in the plate circuit
of the detector valve. Even though a geared coil-holder was
employed, this method was never very satisfactory, the chief
reason for this being that the proximity of the reaction coil
upret the tuning to such a degree that extensive retuning was
necessary after every alteration in reaction coupling.  The
interdependence of the two controls made the tuning-in of a
distant station an unnecessarily troublesome process.

The Reinartz circuit offered an improvement in this direction,
but in its original form in which the reaction coil was wound
as a continuation of the tuning coil and the reaction condenser
was connected between the end of this coil and the plate of
the valve, another difficulty made its appearance. This was
due to the fact that both sides of the reaction condenser were
at a high-frequency potential relative to earth, so that hand-
capacity effects were liable to be very marked. Metal panels
and otaer forms of screeming are not very helpful in this con-
nection, because in any normal case the spindle of the cou-
denser is metallically conuected to the moving plates, and as
the spindle has to project through the panel for control pur-

poses the screening is necessarily imperfect. An exception must,
of course, be made in favour of cases in which the spindle is
made of Insulating material or is insulated from the moving
plates of the condenser, but the majority of condensers are not
built in this way. :

Later modifications of the Reinartz circuit have done away
with this dificulty by connecting the reaction coil direct to the
plate of the valve, and interposing the reaction condenser be-
tween this coil and earth, so that provided the moving plates
of the latter arve joined to earth, a metal-lined panel can be
used to remove any lingering traces of hand-capacity effects.

If this type of circuit, which is perhaps the most satisfactory
of all, be adopted, it is found that (he tuning can be made
sufficiently independent of the reaction control to make adjust-
ment of the receiver easy, though it is usnal for the seiting
of the reaction condenser to vary widely over the different parts
of the tuming range. 'This, Lowever, is.not found to make
tuning difficult, and so is of but little practical importance.

It is found in practice that the greatest degree of independ-
ence between the controls is attained when the reaction condenser
is not too small. It is therefore easier to handle a receiver
in which the reaction coil is smali, or loosely coupled to the
taned circuit, but is fed through a condenser of maximum
capacity, perhaps 0.0C03 or 0.0005 mfd., than one in which the
same degree of reaction is obtained by the use of quite a smgall
condenser in conjunction with a large coil.

The remarks here made are equally applicable to receivers in
which a stage of high-frequency amplification precedes the
detector, even although in this case critical reaction should be
required less frequently. A. L. M. S.
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A Review of Recent Products of the Manufacturers.

H.T. L.T. BATTERY ELIMINATOR.

For use with A.C. mains, Elecirical
Units, Ltd.. 104, North Street, Edgware
Road, London, N.W.8, have now intro-
duced a complete batterv eliminator for
supplying both H.T. and filament heating
current.  Although no new principle is
mvolved in the design of the apparatus
it has been constructed in a manner whicl,
elfectivelv pevmits of its successful use
by removing the difliculties associated
with maintaiming H.T. and T.T. bhatter-
ies.

For the purpose of supply a tofully
enclosed full-wave reetifying valve gives

-l
A new type of A.C, ecliminator giving
L.T. as well as H.T. supply,
a maximam of 120 volts, though (he pro-
vision of three terminals provides a range
of anode voltages to suit the several
valves of a receiving set. These poten-
tials are obtained 1n a manner which
arrests incipient oscillation by preventing

A 29

the load taken by one of the valves re-
acting ¢u another. The output is liberal
and there is no uppreciable falling oft
of potential when operating a moderute
power valve such as a DESA or PAI256.

As regards L.T. supply a small full-
wave arc rectifying valve 1s shunted with
an accumulator to maintain a constant
output voltage. Access could not be
readily gained to the intcvior of the ap-
paratus though it is assumed that some
auxiliavy equipment is used in counection
with the L.T. supply for the purpose of
modifving the voltage rise created in the
process of rectification.

The convenience of this outfit as a
Lattery substitute recommends it although
a very slight hum may be produced with
certain circuit system, avising from small
fluctnations in the L.T. supply reaching
the grid cireuits.

A double section 4-volt wunspillable
accumulator is included in the outfit and
suitably protected so that acid fumes can-
not pass to the rectifving smoothing
equipment. A good feature is the pro-
vision of a voltmeter for verifving the
output potentials developed on both H.T.
and L.T. portions of the eliminator.

oooo

EXTENSION WIRE.
Messrs. A, Taylor & Son, Saltgate,
Beccles, supply a grade of twin lead-

covered cable which is inlended for loud-

Lead-covered twin extension cabie sup-
plied by Messrs. A, Tayior & Soa.

WWW_americanradiohistorv com

speaker extension leads. The wires are
of No. 22 S.W.G., and are enamelled and
double-cotton covered. After treating
with paraffin wax they are wrapped with
cloth tape and lead-covered, the overall
finished diameter being & in.  The cable
may therefore be regurded as high-grade
twin bell wire with a protective lead
sheath, and should be quite impervious to
moisture.

Measurenient shows the capacity to be
23 micro-mfd. per foot, with the sheath
free, and 37 micro-mfd. with the sheath
earthed and joined to one wire.

The price per yard is 44d., and a 110
yard coil costs £1 13s.

00090

WEARITE VALVEHOLDER.

The latest Wearite valveholder com

bines the advantages both of the spring
mounted and rubber-mounted anti-micro
spring-

plonic types; the holder is

Wearite anti-microphonic valveholder.

monnted, but the movement is damped
by a ring.of sponge vubber inserted Le-
tween the movable part of the moulding
and the fixed base ring. Each valve
socket with its coil spring and soldering
lug is eut from one piece of spring metal,
and there is thus no possibility of dis-
continuity.  Terminals are provided as
an alternative to the soldered connections.

"This component should be ideal for port-
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ahle sets, for without being too rigid the
movemnent is vestricted and the valve is
not allowed enough lateral movement to
suffer damage by impact with adjacent
components. The price is 2s. 6d.

CUOO

CONDENSER EXTENSION HANDLE.

If hand-capacity in a short-wave set
cannot be eliminated by correct layout and
connection of the tuning condensers an

Wireless
World

“LOTUS * JACKS AND SWITICHES.

All *““ Lotus ” jacks and switches ynade
by Messrs. Garnett, Whiteley & Co.,
Ltd., Broadgreen Road, Liverpool, are
now fitted with terminals in place of the
conventional soldering tags. The springs
are of nickel silver and the contacts them-
selves are pure silver, Five types of jacks
are available as follows: Single cirenit
open, single circuit closed, double circuit,

Bulgin short-wave condenser extension handle.

extension handle must be used to space
the condenser some distance away from
the slow motion dial. Such an extension
rod is made by Messrs. A. F. Bulgin
& Co., 9, 10, 11, Cursitor Street, l.ondon,
E.C.4, and costs 2s. 3d.

It is 6in. in length and is designed to
fit Jin. dials and spindles. Each exten-
siongrod is supplied with a jin. bush and
one hole fixing nut and special sleeves
may be obtained for fitting to Fin. or
2BA condenser spindles.

cooo0

SOLDERCUPS.

To the home constructor who feels that
his ability with the soldering iron is not
all that it might be, these specially pre-
pared soldering cups should be of the
greatest assistance. They are made to fit
2,4, 5 and 6 B.A. screws, and although
primarily intended for fixing to terminal
screws behind the panel they are easily
adaptable for other purposes. It will be
seen from the sketch that the cup is

Soldercup fitted to terminal at back of

turned in one piece with the nut out of
solid hexagon briass rod. Each cup is
filled with solder and all that is required
when fixing the wire is to press the end
of the wire on top of the solder and apply
heat from the iron simultaneously to the
cup and the wire. A little flux may le
added if desired, but this is not really
necessary if tinned copper wire is used.

The Soldercups cost 1s. 6d. per dozen,
and are obtainable from Messrs. F. W,
Lumb, 28, Wilson Street, Monkwear-
mouth, Sunderland.

filament single control, and filament
double control. A special plug is made
to fit these jacks, and is provided with a
special device for gripping the terminal
tags or flex leads. “This takes the form
of a cam terminal which grips the lead
after insertion merely by giving the ter-
minal screw head half a turn with the

screw driver.

Four switches of the jack type are made
as follows :
single-pole—double-throw :
and

Single-pole—single-throw ;
double-pole—
double-pole—double-

=

siugle-throw,
throw.
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tached to the wall or even the receiver
The * Time Saver” is decidedly
more convenient

itselt.

neater aud than the

‘an Dt R

« Time Saver' station log.

usual ealibration chart and is not so easily

lost.
0gcoo0

TRIX R.C.C. UNIT.

This neat and compact unit is made
in two types, *“ A"’ for nse after medium
impedance valves, and ‘“ B "’ for use after
special R.C. valves having impedances
The dimen-
moulded case are

not less than 40,000 ohms.
of the brown

sions

“Lotus ' jacks and switChes.

Both jucks and switches are fitted with
paxolin spacers, and the terminals are
arranged with fantail spacing to facilitate
the connection of leads. The space occu-
pied behind the panal does not exceed
13 in.

ooco

“TIME SAVER ™ STATION LOG.

A station log working on the voller
blind principle is something of a novelty
and is certain to appeal to those listencrs
who tnke pride in the possession of un-
usual gadgets and accessories. Known as
the ** Time Saver,” it is made by Messrs.
Adsigns, Ltd., 265, Strand, London,
W.C.2, and, costs 2s. 6d. The spring
roller carries a flexible linen chart 3in.
wide and 10in. in Tength, upon which is
printed a list of 60 important broadcast-
g stations in ascending order of wave-
lengths from 225 to 2,650 metres. The
present powers and wavelengths of these
stations are indicated, and space is
allowed on the right-hand side for three
dial veadings for each station. At the
top of the list nine blank spaces are left
for the insertion of additional stations.

The chart and roller are contained in
a neat black metal box which may be at-

wwWw. americanradiohistorv com

1§in. x14in. X Zin. ; it would be difficult to
design a more compact unit than this or
one better suited for incorporation in a
portable receiver.

Anode resistance, grid leak and coup-

The Trix R.C.C. unit occupies the mini-
mum.of space.

ling condenser values were measured in
each case, and worked out as follows
Anode

rezistance.  Grid lead. Condenser.
Type A 120,000 ohms 1 megnhwin.  0.008 nidd.
Type B 1 megohm. 5 megohms. 0.001 mid.

Best ruby mica is used in the coupling
condensers, and the resistances and cou-
densers are embedded in paraffin wax.
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By Our Special Correspondent.

Football Commentaries.—A Flourishing Finish.—The Air Pageant.—Unnoticed Failures.—

The Football *“Ban.”

Any mention of the word “ ban
arouses instant publicity, but I under-
stand that the recommendation of soine of
the clubs in the Football League that
broadcast commentaries on their matches
should be stopped will have only a limited
application. The League, as a corporate
body, has not banned broadcasting. Some
minor clubs have undoubtedly found that
when a big match is being plaved in au-
other part of the country the fact that it
is being broadcast may affect their gate
money, as a certain percentage of possible
spectators of the minor event may prefer
to listen to the description of the more
important match. This was the complaint
lodged particularly against broadcasting
in conuection with the semi-finals and
Cup final last season, where persons who
might otherwise have-been spectators at
matches in the north were listening to the
progress of events in the south and vice
versd.

”

©oo
How to End a Programme.

The suggestion made in these notes on
June 6th that programmes should end
with a flourish is, T hear, to he adopted
on certain evenings.  Starting on the
secoud PFriday of next mouth, a weekly
* surprise feature” will constitute an in-
novation as a wind-up to the Friday even-
ing programmes. It will last only a quar-
ter of an hour, finishing at 11 p.m., and
may consist of a turn by a star artist or
the last-minule insertion of a talk. It is
probable that in many cases the arrange-
ments will not be made until about an
hour hefore the time fixed, so that there
will be no opportunity for a preliminary
announcement. lHence the intention of
Savoy Hill to ecall it a * surprise fea-
ture.”

cosco

American Programmes Given a Rest.

The B.B.C. will not attempt to relay
any further American programmes, at all
events until next winter, and I am in-
clined to echo the words of an esteemed
contemporary, “ For this relief, much
thanks !’ he continues, “ Anierican pro-
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The Educational Conference.

grammes are of nothing like the quality
listeners to British and Continental pro-
grammes are in the habit of receiving,
and atmospherics, fading and other evils
serve to make them, as a rule, whoily
vile when served up on this side.”

o000

5SW Perseveres.

5SW will still go plugging along, and
the B.B.C. gets reports of this stalion
from all parts of the world, but nothing
done by 5SW will constitute a regulav
service this side of Christmas. There is
also no 1mmediate prospect of this short-
wave station adopting a regular wave-
length other than 24 metres, but it is
contemplated that experimental variations

may be necessary in accordance with the
plan to be adopted by the National Broad-
casting Co. on the American side of try-
ing different wavelengths at different
periods in order to ascertain whether
there is any guarantee of successful and
dependable  reception  with  constant
changes in atmospheric conditions.

fsRegeNe]

Breakdowns and Stoppages.

Noticeable breakdowns are compara-
tively rare, but when these do occur com-
plaints are made that the programme is
continued, artists and orchestra go on,
and listeners have to pick them np afresh
when their station comes into action
agam.  Many wge that the programme
shioudd be stop)ed and an aunouncement
or apology made whenever a temporavy
breakdown oceurs. A little consideration
will show the unreasonableness of this
contention.  Rarely does a breakdown
affect more than one station, and it would
be obviously unfair if the artistic value of
a conlinuous progralame were spoilt at
every station while an apology wus being
made for ihe misdeeds of one. Anyhow,
in accordance with the rules of the
B.B.C., an apology must be transmitted
if the delay exceeds {wo minutes, though
this matter is gereraily deferved until

PICTURE BROADCASTING, Otho Fulton
service by October next, demonstrating his complete picture receiving equipment,

www americanradiohistorv com
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the end of a separate item. Daventry
Kxperimentul comes under a different
category. Belng experimental, it suffers
more than other stations from breakdowns
and apologies, if given, might possibly,
take up more time than they would be
worth.
< o

A Quick Change.

Many of the breakdowns pass un-
noticed by listeners owing to the efficiency
of the enginecring staim. I dearn that
while the description of the Amateur Ath-
letic sports was being broadeast from
Cambridge the transmitter in Oxford
Street was put out of action for 40 min-
utes by the failure of the power supply
from the muins, but the programme was
at once switched over to the emergency
transmitter in  Marconi House almost
without a break.

0002

The Education Scheme.

Despite  the strong  differences  of
opinion which exist anent the B.B.C.'s
Educational Scheme, the subject of
adult education is being taken very
seriously at Savoy Hill. A remarkable
respouse is noticeable, we are told, as
the result of the endeavour of M. Lam-
bert to awaken the interest of educational
bodies in the Hadow recommendations.
The issue of ‘“ New Ventures in Broad-
casting,” in which the report is sum-
wmarised, is largely responsible for the
fact that over 100 different ovganisations
whose interests are concerned with educa-
tion will be represented at the London
Conference to be held at the Friends’
Meeting House, Euston Road, on Iriday,
June 22nd. Subjects so widely diverse
as eugenics, architecture and the co-opera-
tive movement will be discussed, and it
is expected that representatives of the
Railway Clerks’ Union, the Transport
and General Workers and the Union of
Post Office Workers will be represented,
all showing an eagerness for real educa-
tion as distinct from a mere mechanical
absorption of facts. The B.B.C. seems
to have a finger ready for every pie!

This London conference is one of a
series being held to call altention to
broadcasting’s part in education. The
first and second weve held in Edin-
hurgh and Southampton vespectively, and
at least twelve others will be held i dif-
ferent parts of the country.

c00O0

Murtial Music.

A B.B.C. engineer recently underwent
a test in identifving certain instruments
heard throngh the loud speaker. He in-
sisted that a particular instrument was
either a large concertina or a harmonium.
This instrument will he heard by Glas
gow listeners on June Z0th, and it is ex-
tremely unlikely that their guesses as to
what it is that William Thomson is play-
ing will be auy more accurate than the
engineer’s.

To help listeners a little, it may he
stated that it is neither a concertina nor
a  harmonium, but a small instrument
plaved with the mouth. No other in-
slrument grows so much m power when
heard by wireless.

Wireless
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And More Ancient Instruments.

The Société des Instronments Anciens
(Consort of Ancient Instruments) will
give a novel entertainment from 5GB on
July 1st and from 2LO on July 2nd.

Their instruments include a treble viol,
which is not unlike the modern violin in
shape, though somewhat larger; a vicla
d’amore, which has {rom seven to four-
teen metal strings; the viola da gamba,
a viol closely resembling the modern ’eello
in compass; a bass viol, which was used
thronghout Europe as early as the 11th
century; and a harpsichord, whieh is
rather like the modern grand piavo.

FUTURE FEATURES.
London and Diventry (3XX).

June 241H.—Orchiestral Concert.
Juxr 25tH,—The British Women's

Symphony  Orchestra,  con
: ducted by Dr. Maleolm Sar-
H gent. with an introductory tais

by Dame Ethel Smythe.
Junk 26rH.—A Military Band Con-

cert.
i June 2Txn.—“ Widow Engaging,”
: a play by Lady Yorbes-Robert-
SO0,
Juxe 29rm.—An  Open-aiv Pro
gramme,
Juxe  30ru.—Light  Owchestral
Concert. :

Daventry Experimental (5GB).
Juxe 24rH.—Chamber Music.

Juxt  25rH.—* Progress and  the
juilder,” a  play by Edwin
Lewis.

Jone  27TH. — Ovchestial  Pro 2
gramme, :

Juxe 28tH.—A Military Band Con-
cert.

Juxi 29tH.—Symphony Concert.
Junu 201H.—Variety Prograinme.
: Cardifi.

b Juxe  26TH.—StHing

: Programme by the
Oichestra of Wales.

Manchester.

Juxe 257iL—Folk Songs of York
shire,

Juxe 28va.—* The 'T'rue History
of Henry VIII" by L. dn
Garde Peach.

Juxe 30rH.—Ou with the Show of
1928, o concert party cuter-
tainment by Ernest Longstafte.

Newcastle.

Jusxe 25ri.— Cannv Cracks,”” a
summery revuesical entertain
ment 1 five gnsts.

Juxe 29ra.—Concert by the Muni-
cipal Ovchestra relaved from
the Spa, Whithy.

Juxg 30rH.—An Anniversary Pro-
gramme.

Orchestral
National

Glasgow.
Juxg 250 —Irvish  Vaviety Pro-
gramme,
Juxe  294H.—“ Stewart of Ard-

beg,” a play in omc act by C.
Stewart Black.

Aberdeen. 3

June 28tH.—Scottish Music and a =

plaxy. -
Belfast.

i Jose 26mm—An Irish Programme.

wwWw-oamericanradiohistorv:-com
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Oi Interest to Journalists.

Geritude Elliott (Lady Forbes-Robert-
son) will broadcast from 2LO and 5XX
on June 27th in a one-act comedy by
Beatrice  Forles-Robertson, the well-
known actress. Miss Elliott will take the
part of Bessie Chilcote, the widow in the
play, which is entitled ‘¢ Widow Kn-
gaging,” and might equally well have
becn called *“ The Sub-Editor's Revenge.”

oooQ

Air Force Display.

A descviption of the events in the Air
Force Display at Hendon on June 20th
will be given bv (olonel the Master ot
Sempill and Flight-Lieutenant W, Hel-
more, starting at about 4.55 p.m. The
items to be deseribed will include a low
bombing attack, individual aervobaties, an
air battle, night bombers in flight, and
an attack on an oil ‘refinery.  Flight-
Lieut. Amerv and his bandsmen will be
absent for the first time since the Air
Pageant was started, as he is setting out
on a three months’ tour of Canada and
the United States and gcave his parting
broadcast performance last Saturday.

(s e JviRv]

““Uncle Mac’’' Returns Thanks.

Mr. Derek McCulloch, who, it will be
remembered, so ably described the Air
Pageant last vear, 1s making good pro-
gress alter his 21st operation, which the
staffl of St. Thomas’s Hospital hope will
prove eminently successtul.  He was
very badiy wounded in the war, but flatly
refused to succumb to his tijuries. It
was consideved almost necessiry o ampu-
tute his left arm, but Mr. Max Page, the
chief consnlting surgeen, undertook the
task of grafting fresh muscles on his
shoulder, as there was a * sporting
chance ' of giving him back the use of
the arm. I am delighted to learn that
the operation is considered successful in
every way, and the patient wishes to ex-
press his gratitude to the many f{riends
and veaders of The Wireless World who
have practically kept his room filled with
flowers and fruit during his six weeks’
pamnful sojourn in St. Thomas's Nursing
Home.

o
The Inseparables.

Arthur Prince—‘ prince of ventrilo-
quists ’—and Jim arve broadeasting from
2L0 anii 5XX on July 3rd and Tth.
Some lisleners asked, after the last broad-
cast by these artists, if Arthar Prince
actually took Jim to the studio with him
for their turns. It didu’t seem neces-
sary,” said one enquirer, “as the andi-
ence would not he able lo sce if Jim
was there or mnot.” The sceptics are,
however, assured that Arvthur Prince and
Jim gave their joint act before the
“ mike’” exactly as they do on the stage.

(e eNoNe)

League of Nations Service.

The League of Nations service in York
Minster on July lst will be relayed to

2L0. The service commemorates the
signing of the League Covenant. The
Bishop of Winchester will give the
address.

.
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to tte Editor, ‘“ Tke Wireless World,” LCorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

CAPACITY-CONTROLLED LOOSE-COUFLING.

Sir,—1 have read H. J. W.’s article on ‘* Capacity-controlled
Loose-coupling ’ ' with great interest, but I have been left
with @ doubt in my mind as to whetlier he has considered
true electrostatic coupling or Sir Oliver Lodge's ““ N *’ cireuit
principle.

H. J. W.’s preliminary disconrse on divect and loose magnetic
coupling is perfectly sound, but I would like to point out
that, in Figs. 8a and 8L, he has indicated “ N 7 circuits with
an extremely weak electrostatic connection. Noi unless filament
or phones, respectively, are earthed, will he get electrostatic
coupling. The following diagrams should make my point clear,
a and ¢ being ““ N’ coupled circuits and b and d electrostatic.

\4
f o

g

®

s

l ’
¢
| S

—

©

(d)

1t is assumed, of course, that the coils #ve so arranged that
there is no magnetic coupling, an assumption made in the
article itself.

Sir Oliver Lodge patented electrostatic coupling in 1912, and
three of s fundamental circuits are given at x, vy, and z.

Considering z, it will be seen that, as either one of the con-
densers C, or C, is reduced in valne, the coupling between
the circuits is reduced. The amouni of ** connection ** depends
on both condensers, but the amount of coupling depends on the
smaller. In ¥ and z there is direct *‘ connection > in one arm,

'The Wireless World, May 9th, 1928.
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and €, or C, respectively, as the case may be, vegulates the
coupling.

Later Sir Oliver found that a single *‘ connectior. ”’ only was
suflicient for the transference of energy from tle ‘ collector
cireuit to the *‘ secondury ”” or ““N * circuit, thus effecting a
matked advance by elinunating coupling. H. J. W.s main

\,7/01 \01 \
i B e s B

Cy Cy

= ® @

point seems to be to leave the oscillatory circuit controlling the
arid as free as possible, corroborating the theory of the “ N
circuit principle The amount of energy transferred can be
regulated by a condenser in the single connection, and H. J. W.
uses a micro-condenser to achieve extreme selectivity.

The ““ N ** eirenits I have given must not be confused wilh
tlie choke aevial ““ N *’ circint.  In the latter the aerial civeuit
is untuned, but the ““ N ** circuit principle remains unchanged

Croydon, M. M. MELINSKY.

THE «“CONTROL" ROOM.

Sir,—It seems to me to be time to make a vigorous protest
agninst a featuwre of the present engineering policy of the
B.B.C. I refer 1o *‘control.”  On the occasions (all too
seldom) when we are given some decent orchestral music it
is nearly ulways so mangled before it leaves the coutrol room
as to take all real pleasnre out of listening. On pp. passages
the wick is turned up and one has the feeling of being seated
in the midst of the orchestra; then as a climax approaches
it is as though one were taken up and whisked away right
to the back of ar extremely large hall. The result would be
laughable were it not so exusperating. The excuse for this
mutilation of the composer’s and conductor’s iuntentions is
that it enables the purists on the engineering side to say that
the transmission is always perfect (i.e., free from overloading).
But how can a transmission claim any approach to perfection
when musical balance is utterly lost?

There would appear to he two remedies. Either (a) let the
average modulation remain as at presenl and let us have
sone overloading on the peaks, or (h) drop the general level
of modulation. Either would he preferable to the present
method. 1 am quite awuare that our theorists will be after
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my blood with regard to (¢) but I venture to say that not many
of our receivers ave capable of dealing with peak values
without some overload. Certainly mine is not, in spite of
200 volts on the anodes of two 2,500 ohm valves in parallel.
All the same, I would prefer to see (i) adopted. Why not?
After all, if we can get the right stuff from the transmitting
aerial it is easy enough to supply the amplification. In the
days of crystal reception and wretched loud speakers the only
thing that mattered i the transmission was plenty of power.
But nowadays it should be a secondarv consideration.

The ideal would appear to e an absolutely constant amplifica-
cation from microphone to aerial. We should then he spared
the ““ talk *’ that comes out of the cone at aliout the strength
of a brass band. T daresay this would be very difticult to
achieve, hut the B.B.C. does not scem to aim at it. After
all, a man goes about with a pair of ears of ronghly constant
sensitivity, and, provided he can choose his own place, can
listen very successfully to any sound that is worth his atten-
tion. Certainly he would seldom appreciate being moved
rapidlv towards 0. away from the source of sound in bewildering
succession.

I feel ~ery strongly on this sibject and that must be my
excuse for the length of this letter. Tt would be interesting
to hear your readers’ views. G. B. ITARGREAVES,

Hull.

GRAMOPHONE PICK-UPS.

Sir,—Being very much interested in the electrical reproduc-
tion of gramophone records by means of a pick-up, 1 teel that
I must say a few words npon the subject.

UHaving obtained poor results, so far (as compared with
hroadcast reception) using one of the best mukes of pick-up, I
agree with “ (. H. 8. in the issue of May 30th.

With reference to the rigidity of pick-ups. also the mention
of the F.M.V. Co.'s test with their reproducer, do they
(the H M.V, Co.) refer to their electrical pick-np described
in T'he Wireless World some weeks ago? Perhaps *“C. H. 8.”
would inform us. If so can they bLe purchased? Or-
dinary soundboxes can. Also the Brunswick Co.’s ‘‘ Pano-
trope ”’ was described in The Wirelezs World for January 26th,
1927. This was spoken of very highly. If apparatus manu-
factured by such experienced companies could be purchased
separately, then I think there would be little to complain of.

The whole subject is one which has, T thik, a very great
future before it, and the sooner there are components available
on the market the better. Other wireless components have heeén
improved wonderfully during the last two years or so, therefore
it is not heyond the makers, surely. W. KEYI.OCK.

New Cross, S.E.14.

“THE MAINS DANGER.”

Sir,—1 would like to correct an error which has cvept-into
your editovial of May 30th. You say ‘‘ Inconvenience will be
caused by stipulating that metal frames shall be earth-connected
for the prevention of shock, particularly as such a precoution is
not demanded in respect of other household eleciric fittings.”
Home Oftice regulations state that, where an electrical fitting
or consuming device s used within reach of any waler pipe,
gas pipe, or any metal fitting which is at earth potential the
fittings must be insulated against shock, o if not possible as
in heating devices they must then have the case or frame
connected to earth. 'I'his is the general practice amongst elec-
trical engineers aund contractors. E. BURNS.

Manchester.

TELEVISION.

Sir,—1 do not often sead Editorials, but your remarks in your
1issue of February 29th 1 reid with great iuterest. 1 think vou
have sounded a note which should have its effect in the Letter
cr:hightenmont of thousands of people who have read the Press
reports upon the development of tclevision. Briefly summed
up, wiat you have written is sound common sense, and I
commend it to all who read it. TACWLOWATT,

Sydney. Editor, ** Wirele:s Weekly *” and *‘ Radio.?

Wireless
Werld

atmospherics,

JUNE zoth, 1928.

DISTORTION ON DISTANT RECEPTION.

Sir,—The enrious form of distortion accompanying the Lon.
don transmission after dark when received at a distauce exceed-
ing fifty miles or so was very widely commented on in this
district as far back as September, 1927.

As a result of the numerous letters which reached us on the
subject we wrote to the chief engineer who, through one of his
assistants, replied as follows :—

‘“ We agree with the remarks which you make to the effect
that a station working on an exclusive frequency should lLe
free from heterodyne iiterference, even at long ranges. As far
as possible we endeavour to keep all our stations which are on
exclusive frequencies free from heterodyne interference, and
any complaints which we receiva are investigated, and if neces-
siry reported to the International Bureau.

‘“ We have, however, found in practice that at ranges of over
3) miles the signal strength from our present main elations,
with the exception, of course, of 5XX and 5GB, is so weak
that it is at the merey of a heavy background such as
mterference by electrical machinery, morse
and in some instances background from a neighbouring
powerful foreign transmitter which is werking on the
adjacens frequency. It is for this reason that we do not advise
listeners to listen to our medinm frequency main stations if
they lie outside the radius of 30 miles.

‘ We believe this policy to be the fairest one, as in some
instances it saves listeners the expense of purchasing u sensitive
rveceiver which will be of little real musical value to them . . .”

This letter is dated September 27th, 1927, and, as listeners
kuow, conditions remain unchanged.

LEONARD L. ADCOCK,
Deputy Editor, * Leicester Mercury.®

SPARK INTERFERENCE

Sir,—As an enthusiast and one who realises what potentialities
the marvel of up-to-date radio holds in store as an incomparable
source of healthy entertainment as well as serving more useful
and beneficial interests in other spheres of life, I heartily asso-
ciate myself with the ‘‘ Unsatisfied” writer of the letter in
vour issue of May 9th.

It always pnazies me how matters are allowed to drift in this
respect, and the only explanation is probably that the various
commercial interests are so powerful and the authorities,
through the Post Oftice and Board of Trade, so much associated
with the nuisance, that it is hard for the opposition, although
of an immense weight, to have its only too legitimate rights
defended.

Of course, we all agree and recognise the vitul necessity of
spark transmissions in case of distress, but it seems that with
the present-day aclievements of our engineers’ apparatus for
dual purposes, viz., for spark in exceptional cases and more
harmless signals for ordinary use, may be installed.

To this end, and in order to argne in a more constructional
manner, it wonld be snggested, for instance, that a proportion
of the licence money might be applied to help shipping com-
panies enjoying a lesser degree of prosperity to lring their
apparatus up to the present-day standard of transmission.!

Anyvhow, such a procedure does not seem to Le so unreason-
able i1 one considers that occasionally eveu programmes from
5GB may absolutely be spoiled in London by a powerful spark
transmission, so that the money paid in such instances to artists,
etc., is sheer waste. ‘I'he French Marine Minister promised
some time ago that it would be only a matter of a few months
nntil the French coastal wireless stations would he equipped
with the continuous wave system, which in my experience has
taken place mostly n the vicinity of 200-300 metres. But tins
improvement appears now to have encouraged them and others
to make more and more use of this modern means of communi-
cation and to look upon the encroachment into the waveband
of 200-600 as harmless. The consequences may be judged any
eveuning. ERNEST FREEDLEY.

Hampstead, N.\W.3.

I [Such a suggestion would probably meet with the approval
oi listencrs, who would prefer that the balance of their licence
fees should be applied to this rather than an unknown
purpose.—Ep. }
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Wireless
World

“The Wireless World”” Supplies a Free Service of Technical

Information.

The Service is subject to the rules of the Decpartment, which are printed below, these must

be strictly enforced, in the interest of readers themselves.

A selection of queries of general

inlerest is deall with below, in some cases at greater length than would be possible in a letter.

An Overloaded Detector.

1 should be glad of your help with re-
gurd to the following difficulty en
countered in the operation of my
“ Regional Recgiver.”

When using the optional aperiodic
aerial coupling the two didls are
almost exactly in step over the major
part ofs the tuning scale, and distant
stations are received without any
wnusual effect. However, when [
tune to the local transmiiter (about
15 oniles away) the station is only
recetved free of distortion at points

con the grid tuning condenser on
either side of the position corre-
sponding lo rvesonance,; when bLoth
cirewits are in tune signals are wenlk
and badly distorted. The difficulty
18 overcome by increasing the 1.}
grid  bias to 6 volts, but (his
destroys semsitivity on distant trans-
missions. F.oW. W,

If vou have a moderately elfective
aevinl-carth system it is quite under-
standable that your detector valve would
be completely overloaded when both
circuits are tuned to the wavelength of
the local station. The set in question
gives a high degree of H.F. magnifica-
tion, and it is not unlikely that the
voltage between the detector grid and
filament 1s three or four times greater
than that with which the valve can deal
adequately.

You might use a valve of much lower
magnification factor and impedance than
that usually recommended for this cir-
suit ; if vou do so the bias supplied to
its grid may be suitably increased, with
the result that the permissible H.F. input
will be much greater. However, this
change will reduce sensitivity, and per-
haps vour hest course is to detune the
grid circuit of the H.F. valve.

[=Reloyea}

A Self-starter.

I have a reluy which experiment shows 1s
sufficiently sensitive to operate on the
anode current passed by the detector
velve of umy receiver (Det.-2 L.F. with
anode hend vectification). It occurs
to me that this could be arranged to
switch on the receiver eutomatically
when bhroadeasting  from  the local
statton commences. If you think the
1dea is sound, will you please give me
the conncctions? R. L. V.

Your scheme should he quite practicable,
assuming that the relay is too insensitive

a 35
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Fig. 1.—A sensitive relay arranged to
switch on the receiver when the local
Station commences to operate,

RULES.

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

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

(8.) Designs or circuil diagrams for com-
plete receivers cannot be given ; under preseni-
day conditions justice cannol be done lo
cuestions of this kind in the course of a letter.

(4.) Practical wiring plans cannot be sup-
plied or considered.

(8.) Designs for components such as L.F.
chokes, power transformers, efc., canno! be
supplied.

(6.) Queries arising from the construction
or operation of receivers must be confined to
constructional sefs described in ““ The Wireless
World” or to standard manufacturers’
receivers.

Readers desiring informafion on malters
beyond the scope of the information Depart-
ment cre invited to submil suggestions regard-
ing subjects to be treated in future articles or
paragraphs.
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to close its contacts on the defector anode
cwrrent which is normally passed when
no signals are being received, or that it
could be made to comply with this condi-
tion by suitable adjustment; at the same
time, it should operate on the current
which will flow when signals are being
receiveld. As you are probubly aware, the
effect of signal voltages on the deiector
grid is to reduce its mean negative volt-
age, and thus to increase anode current,

The connections to the relay are given
in Fig. 1, in which R is the resistance
which couples the detecior to the L.F.
amplifier.  The lead marked ‘““to fila-
ments ’ is joined to the positive filament
terminals of the L.F. valve holders, the
negative sides of which will be connected
to the common negative bus har.

The effect of an incoming signal will,
of counrse, be to close the relav and to
switch on the set. If the relay shows
signs of sticking, you must interpose a
second, of a less sensitive pattern.

You will no doubt realise that the de-
tector valve filament must he glowing
continuously.

0000

Connecting a Double Choke.

Is it possible to wuse a double-wcound
L.I'. choke in «a circuit in which a
centre tapping i3 called for? If so,
will you advise me ws to the correct
connecctions?  The particular cloke
in question las four terminals, in
order that the twn sections may be
connected cither in series or in
parallel. T. W. R.

Yes, chokes of this type are quite
suitable for your purpose; as {he separate
windings of -these components are usually
simitlar.  You should adopt the series
connection as given by the makers; the
junction between the sections will be the

centre point.
©co02¢C

Adding H.F. Amplification.

Do you reconnend e to altempt to add
a second H.F. amplifying stage to
the B.B.C. * Quality Four™ which
you described some time ago? If the
1dea is praeticable, I should welcome
gome hints as to how 1t may be put
into practice. V. J. N.

We seldom recommend the addition of
an extra H.F. stage to any receiver un-
less it is specifically designed with this
object in viev. Tt is certainly not applic-
able with advantage to the receiver in
question, as its present ILF. stage is un-
neutralised
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‘61_v_2"’

I am a new recruit to wireless, and am
puzzled by what are to me mystic
symbols. ~such as ‘“‘1-v-2" and
“0-v-1"" applied to wireless receivers.
[ gather that these refer. to some
method of circuit classification, and
should be ylad if you would cxplain
i. T. B.

As you surmis:, these syvmbols relate
to a method of classification, which waus
published in 7'he Wirelass World at the
time when receiving valves came into
weneral use. The initial fignre refers to
the number of high frequency amplifiers,

and the letter to the detector; v for
vilve, and - .or ecrystal. The last figure
refers to the number of L.F. stages.

Thus, a set with two stages of H.F.
amplification, a valve detector, and one
L.F. mpomfer, he referred to as
2-v-1, and an H.F.-crystal combination
as 1-c-0.

The system,

which is reminiscent of

the method of classifying locomotive
engines, has mnever been universally

adopted, possibly because it is not easily
applicable to reflex or superheterodyne
Jracelvers,

cnooo

Reversed Anode Current.

IV hile conducting insulation tests of my
recerver [ encountered a curious
cffect whick perhaps you can eluci-
date. By accident the H.T. battery
connections were reversed when a sen-
sitive yalvanometer was connected in
series with the anode circuit of one
of the wvalves, the filament of which
was glowwmy, and 1 noticed that a
small current in the reverse direction
was imdicated. 1 have always under-
stood that no current could flow in a
valve with a mnegative plate, and
should be glad to know if the fact
that this current was actually ob-
served would indicate that anything
was wrong. F. W. R.

Assuming that insulation throughout is
not at fault, it scems quite possible that
your valve is soft, as under certain
operating conditions it is quite possible
that a reversed anode current would flow
in very much the same manner as a re-
versed grid current, which is the indiea-
tion of softness.

Fip. 2.—Testing valves tor ‘‘softness.’

We suggest that you apply the test
described in the issue of April 11th. To
do this, the valve should be connected

Wireless
Woerld

in the circuit shown in Fig. 2.
anode current shown by the galvano-
meter should be rcad with the switch
across the grid leak in the closed posi-
tion; then open the switch and observe
if there is an appreciable change in anode
current. If there is you can rest assured
that the valve is soft.

The
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If you wish to know the voltage on the
plate existing when no signals are coming
in, you can ascertain it easily in the
ordinary manner by measuring the cur-
rent and calculating the voltage drop
across the coupling resistance. We pre-
sume, however, that you refer to the con-
ditions existing when a signal is coming

SCREEN
SCREEN

H.T.+ ]

L

£i3. 3.—A capacity-couple i aerial circuit.

A Capacity Coupled Aerial.

/s it possible to apply the general idea
of * The Wireless World Selectivity
Unit” to a coupled aerial receiver
using ordinary plug-in coils? 1f zo,
I propose to include it in an ordinary
H.Iir.-det.-2L.F. recetver which 1
am building, and should be obliged
if you would give me a circuil
diagram. J. S.

Yes, the arrangement will work quite
well, hbut will be hardly as effective as an
ordinary magnetically - coupled and
separately-tuned aerial circuit, although
construction may be simpler, as there is
no need to make provision for swinging
either the aerial or secondary coils; these
ay be permanently fixed iu position.

The circuit diagram is given in Fig. 3,
in which L, and L, are, respectively,

aerial and secondary coils, and C.C. is a

coupling condenser, which should have a

capacity of not greater than 0.0001 mfd.

with a low minimaum. Inductive coupling
hetween these coils should be avoided as
far as possible, so their axes should be
at right angles. It is also recommended
that screens should be fitted in the posi-
tion shown, particularly if a high degree
of selectivity 1s requived.

0000

Volts on the Plate.

Will you tell me how to calculate the
actual woltage under working condi-
tions on the anode of a bottom bend
detector which is resistunce-coupled
to the next stage? D. H. H.

It is not possible to give a definite re-
ply to your query, as we uuderstand it.

www-americanradiohistorv. com

. Here, again, you can apply the same
methods, but you must realise that the
current will vary with the high frequency
voltage applied to the detector grid;
strong signals will tend to reduce the
negative value of its mean voltage, and
consequently the current flowing in the
anode. ciremit will be increased.
vooo

Strengthening the High Notes.
Prom a perusal of recent articles I have
come to the conclusion thut there
must be an appreciable cut-off of . the
higher audible frequencies 1in the
three tuned circuits of my <2 H.I'.”
receiver. 1'he coils included 1n it are
of the low resistance type. [ under-
stand that this loss may, up to a
point, be made good by suitably de-
tuning some of the civcuits, but my
information on this point 1s vague,
and I should like some definite advice
ng to how my nmearest station (80
miles away) may be received to Lhe
hest advantage.  There is ample
volume to spare. H. L. S.
It is quite possible to improve quality
by judicicusly detuning the receiver.
The aeral-grid circuit should be exactly
in tune, while the first and second H.k.
couplings should be respectively detuned
by about 3 kilocycles above and below the
trequency of the transmitting station. I1f
your condensers are of the ‘ straight-line-
frequency '’ type, and 1f the circuits are
ot conventional design, it is probable that
cach division of the 180-degree dials wiil
represent a frequency value of nearly 3
kilocycles.  This will be a useful guide
to you in making adjustments.
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THE B.B.C. FIRST ANNUAL REPORT.

7 YHE first annual report of the Governors of the
British Broadcasiing Corporation presented to the
Postmaster-General has just been published. The

report is in two parts, the first recording the year’s

activities generally, and the second the year’s finance.

An Qut-of-date Document.

Those who might have anticipated that the report
would contain anything of startling interest will be dis-
appointed, for it is mercly a statement in very general
and briet form describing the nature of the work carried
on during 1927, with which, of course, we are most of
us fully tamshar, and the report, issued as it is some six
months after the close of the year, scems a very out-of-
date document. There are, however, one or two points
in connection with the report which invite comment.

It is disappoiating that a report of this kind should
have been confined to a mere record of what has been
done and should not include even a hint as to what
may be in store for us in the future, beyond the strong
indication from the tone of the report that the Governors

A7
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attach first importance to the developmient of the edu-
cational side of broadcasting in the programmes. There
is, in our opinion, too self-satisfied a tone about the
report, and here and there the text departs from being
an accurate chronicle of the activities of the B.B.C. in
order to make comment, which suggests that the present
programme policy meets with the entire satisfaction of
the listening public, although little evidence is brought
forward in the report to back up this assumption.

Too Much Complacency.

Larly in the report we are told ** entertainment natur-
ally formed the bulk of all programmes, but there was
a strong and growing demand for other features.”
Later we are told “‘ educational work, as a feature in
broadcasting, gains steadily in importance and in popu-
larity.””  Now these are, we venture to think, expres-
sions of policy on the part of the Governors of the
B.B.C. rather than facts. We do not deny for one
moment that a certain section ot the public does welcome
the extension of the educational side of broadcasting,
but the statements in the report are not qualified in any
way, so that as it stands the report woyld imply that
the demand for more educational matter is unanimous
on the part of the listeners ; we doubt very much whether
such is the case.

Other little instances occur in the report which serve
to emphasisc in our minds that the Governors are in too
contented a frame of mind with their own programme
policy. As examples, we quote the statement: *“ There
was a due proportion of familiar works, but many first
performances were also given,”” and again, ‘*In all
parts of the country, whether in England, Scotland, Ire-
land, or Wales, full respect has been paid to national
and local sentiment and tradition,”” and again, ‘‘ Light
music, besides being included in special programmes,
was given a fair share in the daily programmes.”” The
italics are ours, and our comment is that we think it
out of place in a report submitted by the Governors for
them to take upon themselves to decide so definitely
whether they have included in the programmes various
types of material in so proper and fair a proportion as
they secm salisfied to believe has been the case.

The Financial Side.

On the {inaucial side the report may undoubtedly be
regarded as satisfactory, although there is indication that
the funds available, after the Post Office has retained so
large a share as at present of the licence fees, are not
by any means in excess of what the Corporation is
capable of spending if a high standard in programmes is
to be maintained.
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How Resonances in Small Rooms may Affect Loud Speaker Reproduction.
By A. H. DAVIS, D.Sc., Physics Department, National Physical Laboratory.

(Concluded from page 655 of last week’s issue.)

FTYHE astonishing development in recent years of
electrical loud speakers and of powerful ampli-
fiers has enabled speech and music to be con-

veyed not only to private homes and domestic circles,
but also to larger audiences in public places. In addi-
tion, it has brought into use a new instrument for assist-
ing the voice of a speaker in cathedrals or halls too large
to be filled by an ordinary human voice. It is of in-
terest, thercfore, to consider some of the points which
arise in connection with the placing of loud speakers in
rooms or halls.

Resonances in Small Rooms.

Before discussing the question of loud speakers in
large halls, we may note one or two considerations which
may affect quality in small rooms. In small rooms the
chief difficulties in hearing are absent. There is an
adequate volume of sound; there are no echoes and no
undue reverberation. There may, however, be reson-
ance phenomena. Resonances may usually be noticed
by singing up and down the scale in an ordinary bath
room, when a certain note or notes may boom out
prominently. There are various ways in which reson-
ance may arise. Just as a column of air of a given
length in an organ pipe will vibrate in a manner depen-
dent upon that length and cause a note of corresponding
pitch to be emitted, so an unobstructed column of air
of definite length opposite blank surfaces in a room
will vibrate in resonance to a notc of appropriate pitch.
Also, just as the volume of air in a bottle tends to
vibrate in a special manner that may be identified in
pitch by blowing across the mouth and listening to the
note emitted, so the air in an alcove or in a small room
may also exhibit resonances of this type. Whatever
the cause of the resonance, the effect upon a source of

sound in the résonant region is the same. It reacts
upon the source and accentuates sound of. its own par-
ticular frequency.

An interesting case of the effect a room resonance may
have in special circumstances recently came to the
writer’s notice. A loud speaker had been set up in a
bare room, and, driven by means of an electrical oscil-
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I’ig. 7.—A circuit with which the frequency of the note emitted
by the loud speaker was affected by the acoustical conditions in
the room.

lator, was emitting an approximately purc note. The
circuit arrangement is shown in Fig. 7. For sound of
most pitches conditions were quite steady, but for a
certain note about an octave above middle C it was
noticed that both the strength of the note and the current
through the loud speaker fluctuated periodically about
once a second. Quite suddenly this ceased. As the
pitch of the note emitted differed by a few vibrations
per second {rom that desired in the experiments,
attempts were made to alter it slightly. It was, how-
A8
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Loud Speaker Location.

cver, found that altering the tuning condenser by a
small amount made-no change in the pitch of the note
emitted, the reason presumably being that the resonance
n the rooin was to somme extent controlling the frequency
of the acoustical electrical system represented by :he

i S 7 a4 2 1
/
®)
L 1 4 1 025
i‘ 100 FCET >
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Fig. 8.—~The intensity of sound is here shown at head level In the
open air; (a) from overhead loud speaker, (b) from human voice.

oud spcaker and oscillator.  In order to alter slightly
the pitch of the note emitted, it was necessary to stop
the loud spcaker before altering the tuning condenser,
and then to switch on again. The phenorenon dis-
appeared when the position of the loud speaker in the
room was altered.  This is, of course, an extreme case,
but it illustrates that resonance in the air of a room can
react upon the loud speaker so as to assist or retard its
output ai given frequencies.

Loud Speakers in Large Halls

As regards the situation of loud speakers in large halls,
resonance eltects due to the room are not so likely to
occur, and the conditious for good hearing involve other
factors which arise from the sizc of the enclosure. These
factors are essentially that the sound shall be adequate
cverywhere without being focussed to some spots to the
detriment of others, and there shall be no perceptible
echoes or echo ctiects. Iurther, for good hearing there
must be none of the confused general prolongation of
sound that arises from excessive reverberation. This
latter requirement, however, is almost entirely deter-
mined by the condition of the auditorium.

Reverberation,

Wiile it is not proposed to deal here with the control
of reverberation in auditoriums, it may be stated briefly
that the duration T of reverberation in a hall for a sound
of standard initial intensity should be from 1-2 seconds
or so, according to the size of the hall, and may be
determined experimentally, or may be calculated in
scconds from the formula

AQ
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Volume of Hall in cubic feet

T=1 % :
Total absorbing power of the surfaces of room

20
Data are available in original scientitic papers and in
books on acoustics of buildings showing the absorbing
power contributed towards the total by each square foot
of exposed plaster, glass, wood, and other ordinars
building naterials, for the special absorbents and
acrated plasters used for purposes of acoustic correc-
tion, and for audience. Excessive reverberation is the
most frequent cause of poor acoustics. 1t is least pro-
nounced in the presence of large audiences, and the
cure, which is sometimes troublesome and expensive,
consists of introducing draperies, etc., or applying suit-
able sound-absorbing material to the walls and other

surfaces of the hall
It should be noted that for natural effect in"the repro-

—

Iig. 9.—Sound pulse photographs showing the progress of a sound

wave in model vertical section of an auditorjum. The source
indicated by the large black spots represents an crdinury lowd
speaker at the end of a hall.
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duction of speech or music, whether by headphones or
by loud speaker, the intensity of sound at the ears of
the listener must have approximately the same loudness
as the original sounds at the microphone. Excessive
loudness results in apparent distortion of the sound

Fig. 10.—Sound pulse photographs as shown in Fig. 9, but here
tie black spots represent a loud speaker high in the air.

owing to certain characteristics of the ear, and low-
pitched constituents become unduly prominent. It is
possible with suitable apparatus to show this effect. If
a high quality loud speaker, capabie of faithfully hand-
ling considerable power—such as is used for public
address purposes—is worked at a loudness much in ex-
cess of that acceptable to the ear, the speech seems dis-
torted. It may then be shown that the distortion is not
due to defects of the instrument by slightly closing the
ears with the fingers. This reduces the loudness at the

Wireless
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ear drum and restores the natural effect. Similar effects
may also be shown with a powerful high-quality gramo-
phone, and may sometimes be observed when demon-
strations are given in unsuitable rooms. Incidentally, of
course, excessive loudness is fatiguing.

Now an ordinary human voice may be heard satis-
factorily only at a limiled distance from a speaker, so
if loud speakers are used in large halls to reach hearers
at much greater distances, it is clear that there is risk
of excessive loudness near the instrument. It is desir-
able, therefore, to place the projectors well above the
platform. Fig. 8 is a scale drawing showing the intensity
of sound in open air at various points due to an over-
head loud speaker (assumed to radiate equally in all
directions), and also the corresponding sound intensities
arising from an unaided human voice. The unit of
intensity adopted is the minimum acceptable in ordinary
public address, namely, that at about soft. from an
ordinary speaker. It is seen that, while the sound from
the loud speaker is markedly the greater at horizontal
distances along the tloor of 23ft. or so, the overhead
arrangement leads fo only natural loudness near the
platform.

Directive Action of Large Loud Speakers.

In actual practice loud speakers likely to be used for
large audiences have a directive action upon emitted
sound, and, by directing them towards the rear of an
audience it is possible to use slill greater amplification
without causing the sound to be unduly loud in {ront.

The volume ot sound, however, must always be limi-
ted to that necessary to ensure that remote listeners shall
just hear with comfort. In the special case in which a
microphone and loud-speaking equipment are used to
facilitate addressing large audiences, it may be men-
tioned that with the loud speakers at a reasonable height
above the head of the speaker the effect is very natural
to hearers, and they have the impression of listening to
only one source of sound, namely, the speaker himself.

As regards the directive action of large loud speaker
horns, it i1s usual to regard them as covering only a
limited angle, depending upon the type of instrument
used. A good arrangement, therefore, 1s a cluster of
horns high up in the hall, so arranged as to project the
sound towards the whole of the region it is desired to
cover.

There is another acoustical detaill m which loud
speakers have an advantage over vocal speech or instru-
mental performances. This is in the question of echo.
Fchoes may arise on account of reflection of sound
from walls or ceilings provided these surfaces are suffi-
ciently distant from the source of sound. Ceilings higher
than about 4oft. are liable to give echoes, and, since
many large halls have ceilings two or even three limes
as high as this, the ceiling is the surface which very
frequently gives rise to echo in the case of ordinary
speaking or singing. ILoud speakers have an advantage
over human beings that they can be—and as we have
seen frequently should be—placed high in the air, so
that late echoes from the ceiling are largely eliminated.

Figs. g and 10 present two series of sound pulse
photographs taken with apparatus at the National
Physical Laboratory, and which will serve to illustrate

A 10
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the point. Both figures relate to the same longitudinal
section of an auditorium. In each the ceiling is at the
top of the outline, the floor at the bottom, the main
gallery is to the left, and a small gallery—supposed to
be behind the speaker’s platform——is on the right. In
Fig. g the top photograph shows the carly history of a
sound travelling outwards equally in all directions from
a source—-revealed by the large black dot--representing
a speaker at one end of the hall. The second and third
are two subsequent photographs showing conditions
a fraction of a sccond later, after reflections have com-
menced to return from the ceiling. The arrow in the
third photograph shows the shortest path by which the
ceiling retlections will reach auditors on the floor of the
hall, who at present have just been reached by the ori-
ginal wave. On the scale adopted for the model, the
time lag at the point between the direct sound and
the ceiling reflections is just sufficient for echo to be
perceptible.  For persons nearer the speaker the time
lag will he greater and echo more noticeable.

In Fig. 10 the source has been raised high in the
hall to represent to some extent the case of a loud
speaker near the ceiling. The large black dot again
represents the situation of the source of sound, and
the black vertical band is merely the shadow of a sup-
port for the source which—being behind the model and
not in its plane—did not interfere with the sound waves.
The top photograph shows carly spreading of the sound.
The sccond, somewhat later, shows the development
of a reflection from the back of the gallery behind the

Courtesy of the Marconiphone Co., Lid.
Fig. 11.—View of loud speakers in Bath Abbey.
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speaker. The third shows the main wave to have

reached auditors towards the rear of the floor of the
hall, and it is seen that late ceiling echoes do riot occur.
The most important reflection directed to the floor is that

Convtesy of Standard Telephones and Cablzs, Lid.
Fig. 12.—The lectern of Liverpool Czthedral with microphone.

arising from the wall behind the gallery. This, as
shown by the arrow, follows the unreflected sound within
an interval sufficiently short to be imperceptible as echo,
and it will increase uscfully the level of loudness. If
this gallery did not exist, the various portions of the
sound would reach the fioor almost simultaneously.

The reflection from the back wall just mentioned
illustrates another point. It is scen that in Fig. g re-
flections from the back wall proceed towards the upper
parts of the hall, whence. after ene or more reflections,
they will be returned after an appreciable time lag to
the floor of the hall, and cause echo effects. In Fig. 10,
however, reflections from the walls are directed ¢down-
wards towards the audience without delay. Tt is thus
clear that a high source not only eliminatcs ceiling re-
flection, but tends to direct all sound almost simnlta-
neously to the audience where it is required, and where
it is most likely to be absorbed.

While spcaking of echo in conncction with lond
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speakers, we may note that the arrangement referred to
earlier of a cluster of horns high in the air is preferable
to placing a number of instruments in widely separated
paris of a large hall. For if there is any considerable
separation of instruments which are simultaneously
projecting into the same space, effects of repetition simi-
lar to echo will naturally arise, the sound from the
various loud speakers in general reaching any given
hearer at different times.

Fig. 11, reproduced by courtesy of the Marconiphone
Co., Lid., is a view looking across the transepts of Bath
Abbey, and showing two loud speakers in position in the
organ loft. Owing to its shape, a large church or cathe-
dral presents a special problem in acoustics. It will be
seen that the disposition of the projectors enables each
transept to receive a satisfactory volume of sound. Being
high in the air, they avoid excessive loudness for near-
est auditors, and also minimise the untoward effect of
reverberations and echoes from the upper parts of the
building. The two instruments serve spaces which can
be regarded as separate to some cxtent, but, neverthe-
less, the separation of the two loud speakers is not suffi-
cient to give rise to the impression of echo.

Difficultiecs when Microphone and Loud Speaker
are in the same Hall.

The special case of the use of loud speakers for pur-
poses of amplifying ordinary speech in an auditorium
presents a few additional difficulties. One of the chief
is due to the fact that, with the microphone in the same
room as the loud speaker instead of in a-separate studio,
there is a tendency for the microphone at any moment
to pick up sound already emitted by the loud speaker.
The apparatus thus ‘‘ sings ** when the sound from the
projectors reaches the microphone with sufficient in-
tensity and suitable phase to aid the original sound.
Even if a continuous sound is not emitted, there may be
distortion and lengthening of sounds of appropriate
pitch. Placing the loud speakers high above the speaker
and directing them towards the back of the hall reduces
this, and suitable sound absorbents should cover any
walls or other surfaces which reflect sound from the pro-
jectors back to the microphone. Reducing amplifica-

JUNE 27th, 1928.
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tion also suppresses ‘‘ singing,”” but it is a form of cure
which obviously may defeat the object of the apparatus.
A highbly reverberant hall is disastrous, for with sound
reflected to and fro from hard, non-absorbent surfaces a
considerable volume of diffused sound is built up
throughout the building irrespective of the position of
the loud speakers, and it becomes almost impossible to
place the microphone in a position of comparative
silence. Fortunately, this effect is least pronounced in
tlie presence of an audience owing to the additional
acoustical absorbing power introduced and the conse-
quent reduction in reverberation. Tt must, therefore, -
be clearly understood that loud speaker equipment is
by no means a cure for the acoustical defects which arise
from excessive reverberation. Used with diserimination
—say, in a case of reverberation due to very high ceil-
ings—it has a value in the directive action of the loud
speakers which, in projecting the sound downwards
upon the audience-covered floor, are directing it towards
what is usually the most absorbent area in the
auditorium.

In using speech-amplifying equipment it is essential
to pay attention to the input end of the installation,
i.e., the microphone, for if this is Inappropriately housed
it will be impossible to obtain good results, however care-
fully the situation of the loud speakers may be chosen.
The region of the microphone must be substantially
free from extraneous sound, from echoes of the speaker’s
voice, from general reverberation, and from direct and
reflected sound emitted by the projectors. The latter
requirement can be met by placing the line of the loud
speakers a few feet in front of the microphone, and in
such a position as to avoid reflection to the microphone
from hard, undraped walls. Heavy carpets on the
floor and sound absorbents upon the walls and ceiling
near the speaker will reduce local reverberations and re-
sonances. The microphone itself should not be concealed
on account of the tendency of housings {o act as reso-
nators and cause distortion. Fig. 12, reproduced by the
courtesy of Standard Telephones and Cables, Itd.,
shows the agreeable manner in which a microphone was
made to harmonise with its surroundings upon the lec-
tern of Liverpool Cathedral, there being no attempt at
concealment.

LETTERING TERMINAL STRIPS.

HE employment of transfers for marking, on the

panel of the receiver, the uses of the various

terminals and adjusting dials, appears for some
reason to have become unfashionable. Possibly the
cause is to be found in the fact that transfers, unless
carefully applied, are not always satisfactory, and their
place has to some extent been taken by the use of ter-
minals on which are marked letters indicating the con-
rection that should be made to them.

But there must be many who have a stock of terminals
of the ordinary kind, and who therefore require to put
some indicating mark beside them on the ebonite to show
their purpose. Now that terminals are generally
banished from sight to a terminal strip at the back of
the receiver, the need for neatness in marking is not very
insistent, so that something more quickly applied than

transfers, and less expensive than engraving, may be
conveniently used on the ordinary home-made receiver
where no pretensions are made to the perfect finish that
characterises the commercial article.

For this purpose white ink, such as is used by photo-
graphers for lettering mounts, may be turned to account
with every satisfaction. Provided that the surface of
the terminal strip is free from grease, which can be
ensured by rubbing it over with fine sand-paper, this
ink will ““take ”’ on the ebonite without any difficulty.
It is most conveniently applied with a mapping pen, and
the lettering so made is quite reasonably permanent.
The ink can be obtained from a photographic dealer,
and the results, if not beautiful, are certainly service-
able, while the time taken to lelter a terminal strip is
not more than two or threc minutes. AL MS
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By N. P. VINCER=MINTER.

EFORE an eliminator is purchased or constructed,
thought should be given to the type of recciver,
number of valves, valve characteristics, etc., with

which it is going to be used; for it should be remembered
that a small eliminator which will give perfect satisfac-
tion on a two-valve set will probably be unsatisfactory
on a large five-valve instiument. The converse, how-
ever, is not necessarily true, although it is rather foolish
to have an instrument with a large reserve of power to
operate a small and simple sct.

Most eliminators will be found to possess three positive
termmals—a high voltage one for the output valve or
valves, a terminal marked with a somewhat lower volt-
age for supplying H.I'. valves, and perhaps the first L.F.
valve, whilst in the case of the third terminal, intended
probably for the detector, a variable control device may
be htted.  Modern climinators can be relied upon to give
the output voltages stated upon their terminals when the
load drawn is within reasonable limits of the figures
given by the manufacturer for the particular terminal
concerned. It is unfortunate that some manufacturers
still neglect to indicate the maximum current at which
the voliage marked on the terminal will be maintained.

A Wise Precaution.

When connecting up an eliminator, a point which i
usually sufficiently stressed, however, is the need for
using adequate grid bias on the output valve, which,
naturally, will be of the super-power valve type. It
should not be forgotten that the voltage used should
be in the neighbourhood of 20 for this type of valve,
and in no circumstances, particularly when using an
eliminator, should the grid circuit of this tvpe of valve
(which takes a heavy plate current) be broken, or its
efficiency will in all probability be seriously impaired by
the large flow of plate current which will ensue. The
correct procedure, when it is desired to vary the grid
bias value of the output valve—or indeed of any valve—
is to switch off the IL.T. supply first.

The risk of ruining the output valve can, however, be

413 .

obviated if tlie protective resistance scheme is used. This
niethod was used in the ‘““New All-Wave Four” set,
and readers should refer to the article dealing with that
receiver if they require further information.! The de-
tector valve, if of the leaky grid type, usually gives better
results on a fairly low H.T. voltage, and adjustment
should, therefore, be made accordingly. In the case of
anode bend, however, a voltage in the neighbourhood of
120 or more will be required.

Special Types of Receivers.

If, on switching on, a loud humming noise is heard,
the first point to be noted is the position of the eliminator
relative to the receiver. The eliminator should on no
account be placed ncar the receiver, and the remedy
for this type of trouble, which is known as direct induc-
tion, is proper screening. If the set commernces, on the
other hand, to “motor boat,” it is a sad, but neverthe-
less true, fact to relate that in the case of many climina-
tors the only thing to stop it is to reverse the sccondary
winding of onc of the L.F. transformers i the set, if
such a device be included in the receiver. There are,
however, certain technical reasons against this procedure
which will be discussed later.

That type of set which employs an I1.F. stage coupled
to the detector by means of a transformer in which the
capacity between primary and secondary is low, and
employing but one L.F. stage of any type, will be found
to give no trouble in this respect, even though the elimi-
nator may be ot very poor design. Such a receiver is
exemplified in The Wireless World ‘“ Regional *” receiver
published some little while back, which was capable of
receiving several stations on the loud speaker at geod
volume and cxcellent quality without the least tendency
to oscillate at low frequency, thus giving rise to such
annoying troubles as ‘“ motor boaling,”” howling at low
frequency, or producing that peculiarly muffled type of
reproduction brought about by incipient L.F. oscillation.

Y The Wireless World, June 13, 1928, page 622.
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Using Battery Eliminators.—

1t is worthy of note, however, that if the H.F. coupling
be of the tuned anode type, with a grid condenser, then
the kind of receiver we have just discussed may give
results fully as bad as those just mentioned, and, in fact,
such a receiver may be no better than a receiver with
two L.F. stages.

The fact, therefore, that a receiver may give perfect
results on hatteries, and poor results on very many good
and expensive eliminators, does not indicate that the set
is a bad one. It does indicate, however, that in reality
every set should have its eliminator designed to meet its

VIV
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Fig. 1. —A very common form of eliminator using a tapped

potential divider.

particular needs, the only exception being Ihe Wireless
World ‘* Regional”’ type of receiver, just referred to,
which will work on any eliminator, even if it be of
mediocre efficiency. Even such a popular receiver as the
““Lveryman Four’’ can give bad results on a good
eliminator, but, as readers will be well aware, a special
eliminator was designed to work in conjunction with this
receiver. Sets like the “ Regional,”’ in which there are
a minimum of stages capable of feeding back L.I%.
energy, are usually free from all L.F. oscillation troubles.

An Undesirable Palliative.

If we reverse the secondary windings of the L.F. trans-
former, as already mentioned, or one of the transformers
if two are used in the set, it will usually stop ‘‘ motor
boating,”” but only at the expense of amplification and
quality. If the set is of the type using two stages only
of resistance coupling, then results will usually be pass-
able with most eliminators, but if *“ motor boating "’ does
occur, we cannot, of course, cure it by a phase reversal
as in the case of the transformer. The writer doubts
whether it is possible to operate any receiver having three
stages of R.C. low-frequency coupling without trouble,
using an ordinary ‘‘general purposc’’ eliminator, two
common forms of circuit for which are shown in Figs. 1
and 2.

This once more emphasises the necessity for a
receiver to be built in conjunction with an eliminator—
that is to say, if one has electric light mains and intends
taking H.T. from them, one should consider the elimi-
nator as an integral part of the receiver, and design it
accordinglv. Readers should not deceive themselves into
thinking that they are obtaining perfection of results with
an eliminator when the only reason for absence of
‘“ motor boating '’ or L.F. howling is that, owing to the
inadequate output of the eliminator, the actual voltage
on the plates of the valves in the set is so low that they

Wireless
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are thereby prevented from oscillating. If the vollage is
so low that it acts as a combating force against oscillation,
it is impossible to obtain good quality, owing to the
resultant limited permissible grid swing.

In the case of most D.C. eliminators put forward by
reputable firms there is usually a terminal for a connec-
tion to the earth terminal of the set. The result of mak-
ing this connection is to insert a large capacity con-
denser in series with the earth lead of the receiver
in order to prevent short-circuiting the mains if it so
happens that the positive main of the supply is
earthed. It should not be forgotten that if the positive
main is earthed special care should be taken to insulate
adequately the aerial and the lead-in from earth. 1If
the aerial or lead-in accidentally comes into contact with
an earthed object, the house will be plunged into dark-
ness, as the effect is the same as a breakdown in the
condenser in the earth lead.

A Point of Law.

Apart from this, those with a positively earthed main
should remember not to touch the lead-in tube connec-
tion, as if they are standing on damp ground they will
experience the annovance of a shock from the mains.
It should be borne in mind that the eliminator should
always be switched off first before the L.T. is switched
off, and before the aerial is earthed for the night;
then there will be no risk of blowing fuses or leaving
a standing charge in the condensers of the eliminator
throughout the night.

It is often asserted that if the negative main is earthed
no precautions need be taken with regard to aerial in-
sulation, and the other points just dismissed. This is
fundamentally untrue. Although omission of these pre-
cautions will not result in the blowing of fuses, a far less
spectacular but much more sinister trouble will be laid
up in store for the unhappy user, who will probably re-
ceive a visit from the officials of the Electric Supply
Company to inforin him that he is putting an earth on
to the mains, which is strictly forbidden by law. Any-
one ignoring this regulation is liable to severe penalty.

-
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Fig. 2 —A similar instrument using a tapped series resistance.

A condenser in the earth lead will prevent this trouble,
but in some cases this will give rise to wireless troubles
such as mains hum, and the writer repeats the advice
he has given in previous articles, namely, that readers
who are on D.C. supply should use a loosely coupled
aerial which will cure most of these eliminator troubles.
In the case of A.C. mains these difficulties do not rise,
as the mains are completely insulated from the receiver
- by the power transformer.

g
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Progress in Radio
Receiver Design during

the Last Year.

HERTE are some vears in the development of radio
jr which mark the end of one era and the beginning

of another. Among these years has been 1927,
for during this year certain basic tendencies have demon-
strated their importance in the advancement of wire-
less, have been definitely accepted by the engineers and
the public, and may now be expected to lead to fur-
ther continued development along proved lines.!

In America it has become evident that an indefinite
multiplication of stations in a given district will be
greatly reduced, and the field strengths corresponding
to the various programme signals will be systematically
increased. The designers of receiving sets have been
enabled to produce generally useful but simple and com-
pact receivers with greater assurance than heretofore.
It is now reasonably certain that stations of consider-
able power having frequency atlocations less than 50 kc.
apart will not be erected within a given district; that
the building of powerful stations in regions of hign
populahon density will be dleOUI’lé(‘d ; and that stations
giving a demonstrably valuable service to the public will
be afforded channels for clear reception up to the reason-
able range of the station.

An Era of High-power Broadcasting.

The end of the era of low-power broadcasting trans-
mitters and freak long-distance reception is also at hand.
Transmitters of 5 to 50 KW. capacity have become in-
creasingly common, and scveral stations of 50 kW. have
either been established during the vear or are planned
for early erection. Experimentally, a power of 100 kW.
has been successfully used by Station WGY at
Schenectady. These station powers are in marked con-
trast to the half-kilowatt power of the average station
only a few vears ago, which was at that {ime regarded
with entirely undue optimism as capable of spanning
tremendous distances.

Concurrent with the use of transmitiers having a power
of several tens of kilowatts has been the inevitable im-
provement of radio reception in millions of homes.
Signal field strengths capable of riding above local man-
made and atmospheric electrical disturbances have be-
come so common in the more fortunate districts of the

' Set designs recently described by Dr. Alfred N. Goldsmith,
Chief Broadeast Engineer, Radio Corporation of America.
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United States that the listeners have been definitely
cducated to regard such powerful and clear signals as
normal. At the same time, the average listener natur-
ally is dissatisfied with the feeble and mangled signals
from distant stations, and, as a result, only those lis-
teners who are compelled by their location to listen
exclusively to distant stations can be included under
this category ol *‘long-distance searchers.””  This
change in listener psychology, corresponding to a de-
mand for loud and clear signals and a refusal to listen
to weak or mutilated signals, together with a considerable
less of interest in distant reception, has brought to the
fore the matter of quality or hdelity of tone reproduc-
tion. The influence of this demand by the listeners has
led to the widespread use of higher quality loud
speakers, capable of giving considerable sound intensi-
ties and fed {from so-called *‘ power valves " in the last
audio-frequency stage of the receiving set.  Where a
few hundredths of a watt was at one time regarded as
adequate for the final practically undistorted audio-fre-
quency output of a receiver, to-day a power in excess of
a watt is becoining common.

Simplicity of Operation.

The listeners are concentrating their attention on local
stations which give high-quality programmes and pro-
duce loud and clear signals in their vicinity, and this
audience demands receiving sets having exccllent tonal
quality of reproduction with adequate volume of sound.
As is but natural, such listeners insist also upon sim-
plicity of operation.

We have, therefore, also come to the end of the era
of radio receivers, which are complicated to operate.
To-day the single selector (uni-control) type of receiv-
ing set 1s practically standard. A minimum of receiver
adjustment 1s regarded with favour by the histeners, and
even more marked is the tendency toward mains opera-
tion of receiving sets. The replacement or charging of

Wwww americanradiohistorv com
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American Sets of To-day.—
batteries is on the decline.
Simple and reliable re-
ceivers utilising lighting cir-
cuit power exclusively for
their operation have now
become widely available,
and the public response to
them has been so enthu-
siastic that there can be no
question that the mains-
operated receiver is the type
to be most generally used
during the next radio era.

Typical of the simplicity
of the modern receiver is
Radiola 16, a six-valve set
having only two controls——
one for station selection and
one for volume. This re-
ceiver is adapted for use in
circumstances or neighbour-
hoods where batteries are
regarded as necessary or
desirable. The receiver has
three tuned radio-frequency
circuits, is inexpensive, and
utilises standard UX-zo1-A
Radiotrons in all except the
final output stage, which
contains a super - power
valve.

Another receiver, shown in the title jllustration,
clearly illustrating the simplicity of the modern opera-
tion of such devices is Radiola 1y. This also is a six-
valve receiver, utilising an outside aerial and having
three tuned radio-frequency circuits. Adequate output

Fig. 2.—Rear view of Radiola coil-driven loud speaker showing
D.C. mains eliminator and power amplifier.
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Fig. I.—Interior of Radiola receiver No. 32
showing moving coil loud speaker, frame

aerial and mains unit.

volume is given by the use of the power-amplifier
Radiotron UX-171 for the last stage of audio-frequency
amplification.  This receiver is specifically adapted
for mains operation and requires neither batteries nor
external device of any sort. It will operate from
alternating current of either the 50- to 6o-cycle range
or (in an alternative form) the 25- to 4o-cycle range.
This receiver employs new alternating-current Radio-
trons, which are described later in this article.

An interesting coil-driven loud speaker has been
embodied in Radiola 32, a view of which is shown in
Fig. 1.

Unusually difficult electrical and acoustical problems
are presented when placing in a single cabinet an
extremely sensitive frame receiver, a power-output
valve, and a loud speaker of wide tonal range and
capable of producing sounds of great intensity, particu-
larly as it is necessary to maintain high quality of
reproduction despite the effect of the cabinet enclosure.
The enormous amplification which exists in a highly
sensitive radio receiver further complicates the produc-
tion of such an effective system. There have been
developed certain electrical and acoustical expedients
which are embodied in the Radiocla 32 and which lead
to the same performance as that of its component
parts. The receiver is operated on a frame or outside
aerial as desired, and can be used with mains opera-
tion of 40- to 6o-cycle alternating current or (in another
form) on direct current. In the alternating current
form, a UX-210 Radiotron is utilised as the output
valve.

A 18
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American Sets of To-day.—

Loud Speakers.

The public is becoming increasingly critical of loud
speakers that are incapable of delivering considerable
sound outputs without rattling or other disturbing
effects. It has also become increasinglv insistent on
the proper reproduction of the lower audio-{requency
tones (which give body and mellowness to music and
nataralness to speech) as well as the
higher frequencies.

A curious result of the excellence of
performance of the loud speaker em-
bodied in Radiola 32 has been the
insistence of persons residing in districts
served by direct current that a device of
the some capabilities be developed for
them as well.  Accordingly, there has
been produced a direct-current loud
speaker (Fig. 2) for operation on 110-volt
circuits.  This device is provided with a
new mains unit incorporating a group of
four UX-171-A Radiotrons operating on
lower plate voltages. These four output
valves are arranged as a balanced single-
stage amplifier in push-pull.

Valves.

As a necessary part of the rapid develop-
ment of the mains-operated receiver,
there has been produced a number of
alternating-current valves during the year.

There are two main groups of alternating-current
valves. The first employs alternating current directly
as a source of filament supply. This ““ raw A.C.”" type
of valve (Fig. 3) is known as Radiotron UX-226 and
has a special low-voltage high-current filament which
permits direct excitation of the filament by alternating
current.  The average characteristics of this {ube at
proper voltages are as follows: Plate voltage, 135;
negative grid voltage, g ; filament vollage, 1.5; filament
current, 1.05 amp.; plate current, 5.2 millilampercs;
voltage amplification, 8.2, and plate resistance,
8,000 ohms.

The second tvpe of alternating-current valve employs

o

rectifier valve.

Fig. 3.—The two valves on the left have filaments suitable fur
-aw A.C. heating. The two valves on the right have indirectly
heated cathodes.
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an indirectly-heated cathode, i.e., an equipotential
cathode, which is heated bv a low-voltage alternating-
current heater element, but is not electrically connected
to the heater. It is known as Radiotron UY-227, and
is llustrated also in Fig. 3. The output of such a valve
is markedly {ree from ‘‘ hum,”” and such valves are
therefore especially suitable for use as detectors. The
valve is inherently more elaborately constructed than
the UX-226 type. Its average characteristics under
correct conditions are : Plate voltage, go ; negative

3
ju

] %‘

Fig. 4.—On the left is illustrated a full-wave heavy-duty oxide-coated filament

The next valve to this is a half~wave oxide-coated rectifier. The

two illustrations on the right represent a tetrode having an amplification factor of

300.

grid voltage, 6; filament voltage, 2.5; filament current,
1.75 amp.; plate current, 2.8 milliamperes; voltage
amplification, g; plate resistance, 10,000 ohms; and
mutval conductance, goo micromhos. When used as
a detector, the preceding values are changed by using
sero grid voltage and a reduction of plate voltage to
43 wvolts.

Rectifiers.

A new heavy-duty oxide-coated filament type of full-
wave rectifier has been produced as the Radiotron UX-
280. This valve, which is shown on the lefi in Fig. 4,
is of sturdy construction, and the plates have been
specially treated to insure its having a long life. Its
normal characteristics are as follows : Maximum applied
alternating current voltage (r.m.s.), 300 volts per anode ;
filament voltage, 5; filament current, 2 amp.; and
maximum direct-current output, 125 milliampcres.

Another heavy-duty oxide-coated filament tvpe of
rectifier, but for half-wave rectification, is known as the
Radiotron UX-281, and appears in Fig. 4. It is
generally similar to the UX-280 valve and is useful
where higher voltages are desired, as indicated by the
following characteristics: Rated applied alternating-
current voltage (r.m.s.), 650 to 750; filament voltage,
7.5; hlament current, 1.25 amp.; and rated direct-
current output, 65 to 110 milliamperes.

There has recently been developed a shielded grid
amplifier valve known as Radiotron UX-222. This
valve, I'ig. 4, has a very small effective plate-to-grid
capacitance (approximately 0.025 micromicrofarads).
This characteristic, together with its high-voltage ampli-
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fication factor, makes it especially suitable for radio-
frequency amplification. Valves of this type may also
be used as two-grid valves in resistance-coupled audio-
frequency amplifiers.

The approximate characteristics of such a valve when
used as a screen-grid amplifier are as follows: Filament
vollage, 3.3; negative bias of first grid, 1.5 volts; posi-
tive voltage of screened grid, 45; filarent current, 125
milliamperes ; plate voltage, 135; plate current, 1.7

Fig. 5.—Front view of the Panatrope-
Radiola set with gramophone pick—up.

millamperes ; plate resistance, 850,000 ohms; mutual
conductance, 340 micromhos; and, most unusual of
all, a voltage amplification factor of 300.

The possibilities of valves of this type in the field of
radio-frequency  amplification are being rapidly
developed, and it is already evident that they afford
a powerful tool to the designer of radio receivers.

The refining of circuit design and construction of
radio receivers has been paralleled during 1927 by
that of gramophone pick-up equipment. These devices
consist essentially of a ‘’ pick-up *’ which is generally
an electro-magnetic device producing an output voltage

Wireless
Werldl

JUNE 2z7th, 1928.

of wave form controlled by the movement of the needle
which rests in the gramophone record groove, a suit-
able volume control and filter circuit, an audio-frequency
amplifier having a power output valve, and a high-
quality loud speaker. The fidelity of music reproduc-
tion obtainable from the electric gramophorie is so high
that the public interest in these devices has steadily
grown. An effective and economical arrangement con-
sists in the combination of an electric gramophone with
a radio receiver, the electric gramophone utilising the
same audio-frequency amplifier system and loud speake:
as is alternatively employed for radio reception.

Electrical Gramophone Equipment.

Carefully developed forms of this combination instru-
ment have been produced in a number of different
types. Those utilising the Radiola 28 (superheterodyne)
receiver, together with a coil-driven loud speaker and
associated electric gramophone mechanism in one
cabinet, are typical of the furthest development of such
devices yet reached commercially.

One of these is the Electrola-Radiola Model g-55, a
Victor Talking Machine Company product. This
electric gramophone is provided with an automatic
record changing mechanism whereby a sequence of
records comprising an entire programme can be heard
in succession. Another example of radio gramophone
sets is the Panatrope Radiola, of the Brunswick Balke
Collender Company, shown in Figs. 5 and 6.

Fig. 6.—Rear view of Panatrope gramophone
equipment, the front a'iew of which is shown in
g. 5.

A 20
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Stable H.F. Amplification Down to 15 Metres.

HE Igranic short-wave receiver was first described in this
Journal by F. Charman in the issue of October 12th, 1927,
and at once became a subject for heated discussion among

short-wave enthusiasts, the majority of whom hold the rooted
conviction, probably as the results of their own individual efforts,
that HL.F. amplificatiod on short waves is impracticable.. The
clussical reacting detector and L.F. type of receiver seems to
give all the vesults cne could possibly wish for, and the general
attitude towards this arrangement is not unlike that of the
cobbler who thinks there is *“ nothing like leather.”

But the reacting detector is open to criticism on many points.
In the first place the reaction control must be constantly
adjusted to follow up the changed circuit conditions brought
about by the tuning control. Secondly, the circuit as a whole
lacks stability, and is susceptible to hand capacity cliects ; there
is only one tuned circuit, and this is affected by the slightest
change in any of the stray capacities associated with it. The
object of the Igranic design is to give constant control of
reaction and improved stability quite as much as to increase
sensitivity by direct H.F. amplification; in fact, it would be

safe to say that the principle of introducing an H.F. stage with

its additional tuned circuit would be justified for the above

.reasons even if no amplification resulted. There are three

tuning controls it is true, but experience shows that it is
virtually a two-control receiver, for the veaction conirol holds
its adjustment over large sec-
tions of the dial.

To obtain the Dbest results
from the circuit correct halane-
ing is essential. The balancing
condenser is properly adjusted
when the reaction condenser
reading required to produce
oscillation with the two cir-
cuits in tune is the highest.
As a means of checking
whether the correct setting
has becn obtained the follow-
ing procedure is recommended :
Adjust aerial and H.F. tuner
circuits exactly to resonance,
with the receiver just not
vscillating.  If the balancing
condenser is correctly adjusted
the slightest movement to either
side of its initial setting should
bring the receiver into oscilla-
tion.. Naturally, the balancing
condenser must be reset each
time a pair of «oils is changed,
but over the wave range of

Once the correct balance has been found the receciver is
delightiully easy to operate. The reaction goes in and out of
oscillation smoothly and with no trace of backlash. There are
no blind spots, and with the reaction set at the required point
the wave-range of the particular coils in circuit can be explored
with the two tuning dials guite as rapidly as with the two
controls of the conventional reacting detector. And when an

interesting transmission is discovered a final consolidation of the-

three dial settings enables the station to be held for hours—
always assuming that the transmission is itself constant.

A Valve Voltmeter Test.

Quite apart from these exceptional qualities of stability and
ease of control, we found the Short-wave Three to have
definitely more punch than the best two-valve receiver with
reacting detector, indicating éither that there is H.Y". amplifica-
tion or that improved use is made of reaction or both. A
simple test for H.I". amplification was carried out on 52 metres
(the lowest wavelength available on the H.F. oscillator). An
E.M.F. was induced in the aerial system from this oscillator
and the volts developed between grid and filament of the H.F.
valve measured with a valve voltmeter. With the set perfectly
balanced and the reacltion control at zero the voltage input to
the detector was then measured across the secondary of the

each pair the selting remains
constant.

A 21

Rear view of the Igranic Neutro-regencrative short-wave receiver. H.T., L.T. and grid bias are
supplied through agmultiple cable and plug to the socket on the extreme left of the baseboard.
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Broadeast Receivers.—
H.F. transformer; this incasurement was taken  with the
detector valve removed. The results were as follows :—
WavELENGTH 52 METHES.
Grid to filament volts on H.F. valve 0.6
Grid to filament volls on detector 1.25

It is adinitted that the method is crude, but at least it
proves that umplification is taking place, and it is probable
that the true amplification of the H.I. stage unencumbered by
valve voltmeters, etc.,, is higher than this figure.

It would be impossible to enumerate in detail the stations
received. The telepheny transmissions of Continental wmateurs
were easily picked up, and were in many cases louder than the
best British amateurs. Two attemnpts were made to pick up
American short-wave broadcasting, but, due to unfavourable
conditions, without success. At the moment of writing these
notes, however, 3LO (Melbourne, Australia) is coming through
at faint loud speaker strength. With the four-valve set the
announcernents would be as clearly distinguishable as they were
on phones with the present set before the loud speaker was con-
nected. Fading is, of course, present, bui the signal strength
at the *“ peaks’ is equal to that of 55\V in London. This per-
formance effectively wipes out any sugoestion of inefReiency
which might have been entertained as a consequence of the

Wireless
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negative vesults from American stations during the previous
week.

Sets of coils covering wavelengths up to 2,000 metres are
available for ordinary broadcast reception, and on these wave-
lengths the set performs like any normal three-valve receiver.
On short waves phones are necessary for all except the strongest
stations, such as PCJJ, but on medium and long broadcast
wavelengths a lond speaker can be used for many stations.
For general loud speaker work a four-valve edition of this set
is available.

The essential components of the short-wave set, including a
pair of coils for 30-65 metres, are made up as a kit of parts
for constructors and sell at 63s., extra pairs of coils being
obtainable at 35s. per pair. The cost of production of the coils
is necessarily high on account of the narrow two-start grooves
for holding the neutralising windings. A list of recommended
additional components for completing the receiver has been
prepared by the company and should be consulted before com-
mencing to build the receiver. .

Complete three- and four-valve sets in mahogany cabinets,
including two pairs of short-wave coils, but. excluding valves,
butteries, etc., cost £2517s. 6d. and £29 5s. respectively, and are
obtainable from the Igranic Electric Co., Ltd., Bedford (London
Office, 147, Queen Victoria Street, E.C.4).

General Notes.

N U2Z2BJG.—J. Betz, 65, New Nullev
Avenue, Nutley, N.J., is transmitiing on
40 metres and will welcome reports from
Europe.

EP 3MK.—Union Radio Club, Horta,
Fazal, Azores, transmits on 45 metres and
also welcomes reports.

QCco0

Mr. H. V. Scott (GI 50T), 44, Hawkin
Street, Londonderry, is experimenting
with a radiating system 20 metres from
the transmitter, and wishes to co-operate
with other stations who will help him to
determine the directional elfect of his
aerial system, the most efficient form of
feed arrangement, and anv noticeable fud-

mng. The wavelength used is 45 metres,
and he is usually working after 2300
B.S.T.

cCco20

My, R. J. Pursey (2A1U), 2, North-
down Way, Cliftonville, asks us to stale
that he is willing to listen and report on
any ’phone signals on 45 metres at 1000-
1300, 1520-1800, and 1800-2000 B.S.T. on
Sundays.

50

British Stations Heard in Anstralia.

Mr. J. W. Mawman, Premont, Chelten-
ham Road, Black Rock Square, Victoria
a native of Whithy. Yorkshire, who went
to Australia in 1912, has sent, ‘through
Mr. G. A, Jeapes (G 2XV), a report of
the British stations ke has recently heard
on the 20-metre waveband, using a two-
valve receiver.

Call-sign. Character. Strength,
2NH D.C. Ri.
2NV R.ALC R5.
20D R.AC Ro.
HMA D.C. R4.
5MQ R.A.C. K.
5HS R.A.C Ri1.
5BY R.A.C. R4,
SUW R.AC RS
GRW R.AC. R5.
6\WY D.C. Ri.
6YQ n.C. R#.
AN R.AC R3.
oML R.AC. R4.
2NM Telephony N
5SW (B.B.C)  Speech & Music R8-9.

 TRANSMITTERS' NOTES
~ AND QUERIES.

Danish Short-wave Transmissions,

ED 7RL, the experimental station of
“ Radiolytteren, and ‘ Populrer Radio,”
is again transmitting pictures on 84.24
metres from 2300 G.M.T. on I'riday,
June 29th, to 0100 on Saturday morning,

0002

Short-wave Stations.

The following list of short-wave sta-
tions supplements and corrects that pub-
lished in our issue of February Sth, page
150, and the subseqnent supplementary
lists which appeared on Felnuary 22nd,
Mareh 21st, May 16th, and June 6th.

RXW  Seletar, Singapore, 30.67 metres.

BXY Stonecutters Island, Hong Kong, 15.20 and
31.06 metres.

BYA Admiralty, Whitehall, 38.86 metres.

BYZ Rinella, Malta, 21.46, 35.0 and 3%.0 metres.

GBM Leafield, P.Q. Station, 56.02 metres.

GBO Leafield. P.O. Station, 17.40, 91.58, 25.04
and 30.0 metres.

GKS Dollis Hill. P.O. Station, 11.0, 22.01, 36:45

and 52.49 meires.
KIF Davao, Philippine Islands, 47.0 metres.
K100 \iahuku, Hawaii, 25.65, 3762, and 51.33
KSIO J metres.
KIW

'/amboangm Philippine Islands, 57.0 metres.
KPL Cebu, DPhilippine Islands, 43.5 metres.

KPM Hoilo, P'hilippine Islands, 41 metres.

KZAT  legaspi, Philippine Islands, 44.5 metres.

RZCX Davao, hilippine lslands, 50.0 metres.

KZCN  Cebu, Philippine Islands, 47.0 metres.

EZCP  Manila, Philippine Islands, 44 metres.

KZMM Manila, Philippine Islands, 41.0, 55.4, and
60 imetres.

KZPL DPanabutan, Philippine Islands, 20.0, 54.5,
and 60 metres.

PCH Scheveningen Port, Holland 27.8, 23.3

35.3, and 53 metres.

SAB Goteborg, Sweden, 56.4 metres.

SAS Karlsborg, Sweden, 31.8, 43.0, 52.5 melres
(in place of SAJ, which no longer works
on short waves).

vIY Ballan, Victoria, 24.959 metres.

ViZ Pallan, Vicioria. 25.71 metres.

www americanradiohistorv. com

Spanish Amateurs.

We give below the QRA’s of Spanish
amateurs, EAR78 to EKAR95, omitted
from the list published on June 13th.

78 F. Visiedo, Plaza San Francisco 8, Carfagena-

EAR 79 M. Cubero, Alfredo Calderon 1, Valencia.

EAR 80 I>. Roa, General Porlier 30, Madrid.

EAR 81 F. Barcelo, Gasset 8, Castellon,

EAR 82 B. Aleman, Sargento Llagas 9, l'uerto de la
Luz (Canarias).

EAR 83 L. Sanchez de Lamadrid, Calzada Reina
Mercedes, Sanlucar de Barrameda.

EAR 84 A. Aragon, Escalerilla 1, Almeria.

EAR 85 G. Maestre, I'ostigo de San Martin 3 y 5,
Madrid.

EAR 88 J. Raduan, San Nicolas 3 v 5, Alcoy.

EAR 87 R. Baptista, Juan Joanes 3, Melilia.

EAR 88 ]. Roldan, Sor Josetina 11, Melilla.

EAR 89 ]. Lafulla, Consejo de Ciento 246, Barceloua.

EAR 90 M. Blanes, Bordin 5, Almeria.

EAR 91 J. L. del Pozo, Canovas 52, Jerez.

EAR 92 Conde de Vilana, Paseo de Santa Eneracia
16, Madrid.

EAR 93 M. H. Egana, Ateneo Mercantil, Valencia.

EAR 84 1. Sagues, Provenza 211, Barcelona,

EAR 95 L. (osta, Cirilo Amoros, Valencia.

We also draw attention to the fact that
E 078, which was included in the supple-
mentary list on June 13th, is the call-sign
of a receiving station only,

00092

A Correction,

We have to correct the QRA’s which
appeared under ¢ General Notes’ on
page 641 of our issue of June 13th :—

NU 2ET should read H. W. Hollister,
17, Denton Avenue, East Rockaway, New
York.

NU 4EY should read NU 4I1, Capt.
Charles Cilover, Prince Sireet, George-
town, South Carolina.

NU 1BBN 1s Warren .
East Main Road, Portsmouth,
Island.

Our correspondent originally gave us
the call-signs only, and, wishing to sup-
plement this information, we took the
names and addresses from the current
number of the American list of amateur
stations, but unfortunately happened upon
two which had been changed since that
list was printed.  \We acknowledge oqur
indebtedness to Mr. A. Lambourne for
giving us the correct addresses.

Anthony,
Rhode

A 22
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ADDING H.F.

[ T is rather discouraging to begin an article by repeat
ing Punch’s immortal advice of ““ Don’t,”’ but one is
tempted to do so when dealing with the question of

adding an H.F. amplifier to an existing receiver not
specifically designed with this object in view. Sweeping
and unqualified statements are no more justified in this
case than with regard to most other wireless natters, but
it may be asserted witli some confidence that the majority
ot receivers do not lend themselves readily to this kind
of modification.

As is generally known, an L.I. stage can easily be
connected to the output end of any set; the cssential
ditference between this addition and that of an H.I.
awplifier is that the latter, instead of being added, is
really interfposed belween the aevial tuning circuit and
the detector valve. As a
rule, this means that the

Wireless
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AMPLIFICATION.

Difficulties in Modifying Existing Scts.

(oJe}4

By ‘“ RADIOPHARE.”

which serves well to illustrate some of the pitfalls to be
avoided.

Referring to the diagram, it will be scen that the set
must, so to speak, be cut in two at the dotted line, at
which point the H.F. valve and its associated coupling
transformer and tuning condenser are interposed, as’
shown between dotted lines in diagram (c). - Neutralis-
ing arrangements are omitted as not essential to the
present discussion.

So far the alierations do not seem to have presented
any very great difficulty, but let us consider diagram
(c) a little more carefully ; it wiil be seen that the state
of affairs is not as happy as it might be, as only one-
half of the aerial coil is joined hetween grid and fila-
ment of the H.F. valve. This was quite a good arrange-

components must be com-
pletely rearranged, and, in-
stead of regarding the task
as a matter of addition to
the original design, it is
better to rebuild, adopting
a well-tried circuit, includ-
ing the desired feature of
high-frequency  amplifica-
tion, and using as many as
possible of the existing
parts.

An exception to the above
exists in the case of a Ik
stmiple local-station set with

TG LF.
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HF.C.

anode Dbend rectifier fol-
lowed by one or more L.F.
stages, and without re-

action.  The detector part
of such a receiver is shown
at (a) in the accompanying diagram; as there is no
damping due to grid rectification, and as the aerial cir-
cuit is of extreme simplicity, there is not the slightest
difficulty in operating it in conjunction with a high-fre-
quency unit. In the absence of damping, this may
include a modern high-efficiency coupling without re-
action, and the transformer secondaryv leads of the unit
may conveniently be joined to a coil plug, which is in-
serted in a socket in place of the normal aerial tuning
coil. At tlie same time provision must be made for
feading the H.F. valve with L.T. and H.T. current from
the common batteries which feed the detector-L.F. set;
this can generally be arranged convenientlv by means
of a three-pin plug and socket.

We now come to the regenerative detector set, of the
kind which depends largely for its sensitivity on the
critical adjustment of reaction ; here the addition of H.F.
is difficult, and, unless well done, unlikely to confer any
very obvious benefit. As an example, we may con-
sider the popular Hartley circuit, shown in diagram (b),

A 23

Diagram showing how an H.F. stage is intergosed.

ment when energy was being taken from the tuned cir-
cuit by the grid detector previousiv connected to it,
but is no longer defensible under the changed conditions.
and signal strength will be reduced unnecessarily.

The next problem is.the connection of the reaction
control condenser (R.C.) which s not completed in the
diagram. 1t is no longer possible to join it to one end
of the aerial-grid coil, as before, because the feed back
will now be 1 an mcorrect sense; this is apart from
the fact that reaction is best applied to the detector
grid circuit, in order to overcome the damping due to
the method of rectification employed. We must accord-
ingly add a reaction coil, coupled to the H.F. trans-
former secondary, or ‘‘ centre-tap "’ this winding.

From the toregoing, it will be fairly obvious that the
inodifications involved in the satisfactory addition of
H.F. amplificaticn are so extensive that, except in the
case of a receiver like that shown in diagram (a), the
final circuit may quite possibly have but litde in
common with the original.
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Events of the Week in Brief Review.

TOO COMPREHENSIVE ?
Despite a considerable demand on the
part of members, the South African
Radio Relay League has declined to
change its title to ‘“ The Radio League

of Africa.”
0000

DUBILIER DIVIDEND.

The Dubilier Condenser Company
(1925), Ltd., reports that the net profits
for the year ended March 31st, 1928,
reached £33,331. This compares with
£12,260 for the preceding year. The
directors propose paying a dividend of
5 per cent., less tax, on 426,250 ordinary
shares.

NUNC DIMITTIS.

Soon after Dr. Henry Brierley, regis-
trar at the Wigan County Court, had
been presented with a portable wireless
set on his retirement last week, the words
““ Now let thy servant depart in peace”’

were heard from Westminster Abbey.
cooC

TRANSPACIFIC BEAM SERVICES.

The United States were linked with
Australia by wireless beam service for
the first time on Monday, June 18th,
following the opening of the Canada-
Australia beam service on the previous
Saturday. The distance covered s
approximately 10,000 miles.

e e e i,

ON SENATORE MARCONI'S YACHT. The photograph taken recently on the S.Y.

‘Elettra’ at Southampton shows left to right: Mr.
Manager of R.C. of New York), Mr. David

W. A. Winterbottom (Traffic

arnoff (General Manager of the Radio

Corporation of New York), the Chief Officer of the ‘ Elettra' (Mr. Frank K. Stanton

Senatore Marconi has recently been

of New York), Mrs. Sarnoff and Mrs. Marconi.

conducting a number of wireless beam experiments, and we understand that he enter—

tains-great hopes of the shorter waves of the order of 10 metres and below on account
of their remarkable directive properties.

wwWw americanradiohistory com

TIMES AND DISTANCES.

A Radio Distance Table and Time Map
of the World, produced by the Burgess
Battery Company of Chicago, has been
forwarded to us by the Rothermel Radio
Corporation, Ltd. This useful publica-
tion, which gives distances and times at
a glance, has been prepared for amateurs
‘“in recognition of the help which the
amateurs all over the world have given
to radio.”

o000
HE NEEDN'T FEEL LONELY.

An  American statistician has been
computing how many telephones in
Europe can be communicated with from
the U.S. by means of the Transatlantic
telephony system. Iis list is as fol-
lows :—Great  Britain, 1,630,000; Ger-
many, 646,000 (3 cities); Belgium, 97,000
(2 cities) ; and Holland, 109,000 (3 cities).
An American subscriber can also talk to
45,000 people in Mexico, 75,000 in Cuba,
850,000 in Canada, not to mention
18,365,000 in his own country,

coan
IN CUBA—

All kinds of educational establishments
in  Cuba, from the university to the
smallest school, are to benefit by a new
scheme of the Department of Public In-
struction whereby complete wireless sets
are to be supplied on loan. These in-
struments, which will be used for the re-
ception of broadcast lectures, will ulti-
mately be presented to the schools as
pel"lllﬂllel]t equipment.

0000
-—AND GREAT BRITAIN.

The different state of affairs existing
in this country in vegard to school wire-
less was referred to by Major T. H.
Howard, station director at Sheflield, in
a recent speech. He expressed regret
that the provision of wireless sets to
schools should be left to private initia-
tive and the contributions of school chil-
dren and their parents. Many munici-
palities, he said, had already provided
public assistance, and he looked to the
time when every city would feel that it
was for the benefit of its citizens that
something should be done to ensure that
every child should be able to receive the
adjunct of broadcasting to its education.

A 24
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TELEVISION HOPES IN INDIA.

The development of a system of image
and picture transmission in India is the
object of a new company formed in Bom-
bay under the title ““ The Indian Tele-
vision Company.”

Qooo
FUTURE OF THE BEAM.

A resolution of protest against the
rumoured transfer of the beam wireless
and cable services from the Government
to private interests was passed by the
Union of Post Office workers at a meet-
ing in London last week.

Mr. Bowen, secretary to the Union,
declared that whereas the DBritish Post
Oflice had heen successful in maintaining
international communications, private en-
terprise had been ** beaten to a frazzle.”

ATLANTIC PICTURE SERVICE

EXTENDED.

Since May, 1926, it has been possible,
by means of the Marconi wircless photo-
gram service, to send pictures between
London and New York. An extension
has now been made to the service on the
American side, enabling pictures received
in New York to be forwarded by wire to
other important commercial centres in
America. The cities emhraced by the
new service are Boston, Cleveland, At-
lanta, Chicago, St. Louis, Los Angeles
and San Francisco.

A photogram sent from London ad-
dressed to these cities is transferred in
New York to the telephone-wire picture
service of the American Telegraph and
'Telephone Company.

Since the inception of the Transatlan-
tic photogram service it has been used for
the transinission of news pictures, illus-
trations of the #atest Paris fashions,
cheques, facsimile signatures, newspaper
advertisements, and even Christmas cards.
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EIGHT MILES OF WIRING.

The wireless installation opened last
week at the Lodge Moor Hospital, Shef-
field, operates 40 loud speakers and can
feed 400 telephone points. Mr. J. W.
Ridgeway, of Messrs. Metro-Vick Sup-
plies, Ltd., stated that the installation
incorporated eight miles of wiring. The
bulk of the subscriptions came from
readers of the Shefield Independent and
Sheffield Mail.

cocoa
KENYA CALLING.
The first broadecasting station in East.
Africa was opened on June 14th.
This new station is situnated in Kenya
a few miles out of Nairobi, the capital
of the colony. This noteworthy enter-

prise was locally promoted and financed,

693

A 25-kW. LAND TRANSMITTER.

The 25-kW. Type T2 transmitter illus-
trated on this page is one of three Mar-
cont Type T transmitters designed for
use in land stations for commercial and
service communications, at naval bases
and in aerodrome ground stations. Its
companions in the series are the T.1, a
15-kW. telegraph transmiiter, and the
T.A1, a 4kW. instrument for telegraphy
or telephony. A feature of these sets is
the adoption of a unit system of design,
which facilitates installation in places
where accommodation may be limited.

The transmitting wnit is totally en-
closed in a form of metal * bookcase,”
the upper portion of the cabinet being
provided with glass-panelled doors or
meshed screens through which the valves

s

a UNIT SYSTEM IN TRANSMITTER DESIGN.
the Marconi 25 kW. C.W. telegraphy transmitter.

The five units which comprise
Seen from left to right the units

are :—Independent drive, grid leak and condenser unit, closed circuit H.F. induct-
ance, transmitter unit, and aerial H.F. Inductance.

Lord Delamere, the leading settler. heing
the chairman of the company, which is
under the management of Commander L.
Mansfield-Robertson, a well-known naval
airman.

Kenya is, therefore, the first British
Colony to possess a short-wave broadcast-
ing station.

o0Gco
SAVING TIME AND SHOE LEATHER.

Mvr. Hoover, who has been nominated
as Republican candidate for the Presi-
dency of the United States, states that
he intends to travel little during the elec-
tion campaign. He will address tlie en-
tire country as often as possible by wire-
less.

The new candidate’s association with
radio affairs is no new move. As Secre-
tary of Commerce, Mr, Hoover has fre-
quently been called upon to make deci-
sions regarding wireless administration.
It was he who convened the Federal
Radio Commission, which has done so
much to clear the American ether.

www americanradiohistorv com

are visible. The nse of a master oscilla-
tor ensures constancy of wavelength and
secures close coupling to the aerial circuit
without sacrificing the purity of the wave,
Telegraphic signalling is effected by the
'“ absorber kLeying ” method whereby a
proportion of the power of the trausmit-
ting valves or power maguifiers is shunted
throngh an absorbing system during the
spacing period. The transmitter is con-
trolled through an electro-magnetic relay.
Special relays are also incorporated to
prevent damage to the apparatus due to
incorrect adjustment, while a * safety
gate” ensures that current is cut off when
spection is necessary.

The nominal power is 25 kW., the ap-

proximate power distribution being as
follows :
To aevial ... ... . 10.0 kW.
To magnifier anodes 14.0 k.
To drive anodes 2.0 kW,
To filaments yyy 52 kW

The normal wave-range of the T.2
transmitter is from 2,000 to 4,000 metres.
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SIDE BANDS.

Hish Note loss Due toe Low=loss Tuning Coils.

[ N designing a high-frequency amplitier for the re-
ception of stations at a considerable distance, it i3
usual to give first place in the design to efficiency.

This implies that the coils used will have the lowesl

practicable high-frequency resistance, and that the loss

of side bands, which is inseparable from the use of
low-resistance tuned circuits, will have to be accepted
as a necessary result.

The loss of high notes from this cause will not usaally
be a serious matter when a distant station is being re-
ceived, for under these conditions perfection of quality
is seldom attainable in any case. But if it is intended
1o use the saine receiver [or reception of the local station,
the adoption of some device to minimise this fault
becomes a matter worthy of consideration.

In a verv large number of cases some means of
climinating the high-frequency stages, and coupling the
aerial to the grid circuit of the detector valve, is used
when listening to the local station. If this is done a
number of ways of flattening the tuning can be devised.
The simplest and most obvious is to remove the low-
loss coil and to replace it with a coil of higher resist-
ance. This, however, will not appeal to those who are
not using interchangcable colls.

Some of the alternative methods possible, lettered a
to d, are shown in the figure. Of these, (a) shows the
introduction into the tuned circuit of a variable resist-
ance, which may take the form of a rheostat having
a maximum resistance value of some 30 to 50 ohms.s
This may be set at or near its maximum value when the
local station is being heard, and can readily be turned
1o the position of zero resistance when the H.F. ampli-
fier is again put into use for distant receplion.

A variable resistance in parallel with the tuned cir-
cuit might equally well be employed, but the maximum
resistance value required in this case would be in the
neighbourhood of a quarter of a megohm, so that a
much more expensive component would be needed.
Further, resistances of this

suggested, for we can make use, instead, of tlie resist-
ance possessed by the aerial itself. If, with this idea
in mind, we were to connect it directly to the grid of
the detector valve, we should throw not only the re-
sistance of the aerial, but also ils capacity, into the
taned circuit.  With a coil designed to cover the broad-
cast band of wavelengths when used as the secondary
ot a high-frequency transformer, under which conditions
the minimum capacity present when the tuning con-
denser C is set to its smaliest value is only of the order
of a score or so of micro-microfarads, the addition of
the aerial capacity might well raise the minimum wave-
length attainable so greatly as to make it no longer pos-
sible to tune in the local station. This difficulty is not
so insuperable that it cannot be avoided by the exercise
of a little ingenuity; (¢} and (d) show two different
schemes ot connection for this purpose.

In (¢) the aerial capacity is reduced by connecting in
series with it a variable condenser. The adjustments in
this circuit are made by setting the tuning condenser C
to ils minimum value, and then tuning in the local
station with the aid of the series condenser, which may
have a maximum capacity of o.oo0o5 mid. or there-
abouts. In this way we can be sure of throwing the
maximum aerial load that the size of the coil permits
on to the tuned circuit. The series condenser, which
will only need to be altered in value when the wave-
length of the local station, or the constants of the aerial,
are varied, may well be of the ' semi-variable ”* type,
using mica dielectric, -which has recently been intro-
duced.

Another way of throwing on to the tuning coil as
much aerial load as it will bear without putting its tuning
range up to such an extent that the local station can no
longer b~ tuned in is shown at (d). In this case the
acrial is coupled to the tuned circuit by mcans of a
primary (or by tappings on the main coil), and the
ratio of primary to secondary is increased until the local

type seldom have an ** off
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ently if it is placed
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position, so that its presence

would impair seriously the

efficiency of the receiver

for long-range work. It is

possible to employ a shunt

resistance more conveni-

in C
parallel with the primary to

which aerial and earth are

connected, as shown at (b), =

for the resistance required

[ a)
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31
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(b) () (d)

in this position is much
lower in value. - For this r t

in series with the secondary.
purpose some 2,000 to condenser to alter aerial capacity.

5,000 chms would be found
convenient as a maximum value of the resistance.

It is not really necessary, though it is sometimes con-
venient, to put in an artiticial resistance in the manner

The prevention of side~-band cutting is achieved by damping the tuned circuit.
(b) Variable resistance shunted across the primary.

(a) Variabie resistance
(c) Series aerial
(d) Coupled circuit in which ratio of turns on primary to secondary

is made large.
station is heard with C adjusted to somewhere near its
minimum position. High-note loss can thus be avoided
when H.F. amplification is not used. AL .M S.
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EMPIRE BROADCASTING.,

Results of the Recent Range Tests Conducted by the Wireless League.
By H. A. HANKEY, League Representative.

South Africa, in order to interview broadcasting

authorities, etc., in connection with Imperial
broadcasting, the writer was enabled to install a short-
wave ‘‘ Eddystone ” three-valve equipment (Det.
and 2 L.F.) on the s.s. Demosthenes of the Aberdeen
Line. The apparatus was rigged in the navigation room
just below the bridge, and a 5oft. aerial projected
through an insulated hole in the door and was guyed
clear of an adjacent ventilator, and rose at an angle of
45° to a signal yard on the foremast. Incidentally. the
earth connection scemed to serve no useful purpose, and
when tried on several occasions brought in too many
ship noises. A silent background was never available,

DURING a recent voyage to the Antipodes, via

22

“rush ™’ coinciding with 55W’s sending period, and
just at the time when atmospheric conditions are
apparently splendid. A promising outlook may be indi-
cated for the following day, only 55W is then off duty
owing to some holiday or other. And so it goes on.

Atmospherics  were scldom troublesome below 40
metres or so, and by way of occasional experiment in
the tropics the normal broadcasting coils were inserted
when the din was usually terrific.

Reception of 5SW in South Africa.

The appended signal strengths will probably be of
interest, giving roughly half an hour’s reception at the
figure shown, with an additional half hour’s woolly and
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Map showing route taken for testing signal strengths from the short-wave station 5 SW.

The figures, which are rcferred to ia the

text, represent points where reception was attempted.

and there were so many variables that shore rcception
was comparatively a picnic!  In tropical conditions
there are large numbers of electric fans and refrigerating
devices working in the immediate neighbourhood of the
receiver, and in heavy climatic conditions the vessel is
usually playing some sort of prank which may not affect
C.W., but where short-wave broadcasting is concerned
usually brings about strong silent tears! Then one has
to coentend with the law of cussedness, to wit, the traffic
A 27

distorted reception. Tt appears that 5SW comes through
in Cape Town with quite good strength and quality be-
tween 7.30 and 8 p.m., South African time, when
Chelmsford is testing with America, but after this time
reception is erratic, at anv rate on 24 metres. There
seems to be no reason why an earlier transmission should
not take place from the British Isles, and the same ap-
plies to Australia, where, of course, the noon G.M.T.
transmission is usually receivable and a transmission

wWwWWwW.americanradiohistorv. com
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Empire Broadcasting.—

some three or four hours previous to this time would be
received in Australia so much carlier in the evening.
It is not to be expected that the general public would
wish to listen after midnight, otherwise 55W might very
well transmit from noon until 3 or 4 G M.T.

Greater Co-opceration Needed.

In passing, it is well to chserve that the authorities in
Australia are quite willing to co-operate to a much
greater extent with the Homc authorities, recognising
that the consolidation of effort should make it possible to
link officially with the various outposis of Empire in an
Imperial scheme of broadcasting.  South Africa is of the
same opinion, and there was evidence of surprise in both
countries that more rapid progress is not being made,
considering the vast importance of these means of com-
munication between Great Britain and the Dominions.

RECEPTION STRENGTH FROM 5SW EN ROUTE.

R=~Rignal Strength.
Carrier—No Resolution into Signals.
— —=No Reception.
The figures which precede the names of towns, efe., are identical with
those shown on the inep.

LocarioxN. Noox. 7 PO
1. Cape St. Vineent ........ R. 3 R.4
2, Madeira ..o oovnainin . R.Y R.9
3. Teneritfo . .......... .. 3.6 R.9
4. Tropic of Cancer .. R.9 R.9
5. Cape Blanco .. Carrier R.2
6. Cape Verde ...... R.2 R.1
7. Sierra Leone .... ... .. Carrier R. S
S. Cape Palmas .. ........ Carrier R.9
9! Equator il serselw- = Carrier R.6
10. Congo River ... .. i L Carrier Carvier
Ll Loanda ... .. ... ... ... - - .9
(2. Benguela ccye.c.wp- . atas — — (2 NM 4 pm

GALT., R.6)

JUNE 27th, 1928.

Locariox, Noox. 7 roL
13. St Helena ... ... .. — — R.9
14. 20° South Equator . Carrier R. 8
15. Wallish-Bay. SR R. 6
16. Orange River .. ... T\ T R.8
17. St. Helen's Bay ... ... .. n.8
18, Cape Agulhas ... ... .. Carrier
19 Algou Bay (South of) .. .. — Carrier (Severe Light-
nmny)
20 Mozambigne Channel (South N
@H)) g ojq0 o © > =g — R. 6
21, Lat. 40° S. Long. 5U° K. Carrier R.9
220, 40080, 60" k. Carrier —
23 .. 40° 8. ., 63° K. Carrier R. G
24 .. 40° S . 707 E. Carrier R.3
25 . 40°8 75" E Carrier Carrier
(Demosthenes jamming)
26. ,. 40° 8. ., 88° E.  Carrier Carrier
27, .. 397 8., Y2° E. Carrier
28, . 39° 8., 96° E. Canier
20. . 39”8 . 100" L. - R.6
30. .. 3Y° S, . 1N E — — (No programme
5 SV
(2N just distinguishable)
3L . 38°S, 1132 E R.3 R.5
320, 307 8., S0° K. R.5
33. .. 30° S, 73" L. Carrier R.s
X PR (VA 67° 1. Carrier R.8
35. ., 307 8., 60° L. Carrier —

It is interesting to note that off Loanda (R.g) a special
Albert Hall programime at which the Prince of Wales
was present was received practically in ifs entirety.

The figures given above should be read as being
“off 7 the various places meniioned, as, of course, the
track of the stecamer was well away from land between
Sierra Leone and Cape Town.

A glance at the accompanying map will indicate what
is meant. It was strange to observe on several occasions
that the carrier strength was appreciably great, but that
no modulation was discernible.

< MOVING RIBBON™ LOUD SPEAKER. The Siemens Halskeloud speaker in which the diaphragm is driven by attachment to a

single strip conductor interwoven between the poles of a large number of electro magnets.

It is capable of giving an enormous sound

output without a marked directional effect. The amplifier and power board for controlling the H.T. and L.T. generators are shown.*

A 28
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A Review of Manufacturers’ Recent

TRANSFORMER FOR MOVING-COIL
LOUD SPEAKERS.

The rapidly spreading popularity of the
moving-coil loud speaker is creating a de-
mand among those possessing A.C. supply
for a haltery eliminator transformer of
Liberal output. Praetice has shown that
the shortest cut to good results, and
probably the best results for home condi-
tions, 1s to make use of two valves of the
R.IH.1 type as high-voltage rectifiers,
together with an L.8.5.\ valve in the out-
put stage of {he amplifier. Although the
R.H.1 valve is capable of dealing with an
R.M.S. voltage as high as 500, it is un-
wise to build an eliminator giving an
output approaching this value, as obvi-
ously difliculties would arise in avoiding
overrununing the L.S.5A valve. Many an
ambitious amateur, having provided him-

R.I. and Varley power transformer.

self with a high-voltags eliminator, has,
in his endeavour to save the output
valve, increased its grid hias, only to
find that the consequent reduction in load
bas further increased the output poten-
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tial. A reasonable value to decide upon
is about 375 volts on a4 load of 100 mA.
A special transformer for moving-coil
lound speaker cperation has just heen
added to the range of R.I.-Varley pro-
duets (R.I. and Varley, Ltd.,, Kings-
way House, 103, Kingsway, Londou,
W.C.2). It is designed to run com-
pletely the output stage. Although made
for all mains voltages, the specimen ex-
amined had a tapped primary winding to
cover supply voltages of 200, 220, 240,
In addition to a centre-tapped high-
voltage winding rated at 375+ 375 volis
at 110 mA were two centre-tapped sec-
tions giving respectively 7.5 volts at 3.5
amperes, and 5.5 volts at 3 amperes. As
the R.H.1 valve is of very low resist-
auce, only a small voltage dvop occurs,
so that the average ontput potential on

moderate load does nobt fall below the
R.M.S  value delivered by the trans-
former. The 7.5-volt winding feeds the

R.H.1 filaments, and the 5.5-volt output
is for filament heating the L.S.5A valve,
an entirvely satisfactory arrangement that
solves the dilliculty of filament curvent
supply to a liberal output stage. Test
figures show that this {ransfornier on a
220-volt supply consumed about 150 watts
when fully loaded on all windings. The
outputs were then 3704370 volts at 110
mA, 7.9 volts at 3.5 amperes, and 5.8
velts at 3.0 amperes. The efficiency is
therefore of the order of over 80 per
cent., quite a high fignre for a small
transformer.  This load would not be
reached in practice, as in the process of
rectification only one of the two high-
voltage sections is fnlly loaded at a time.
Three parallel-connected L.S.5A valves

can be run from the elimmmator incor-
porating this transfermer, though on
lighter load the output did not rise

appreciably, showing the desirable pro-
perty of good regulation, No mechanical
hum was emitted on load—an im-
portant requirement—while extra screen-
Ing in a substantial metal case encloses

wwWwW americanradiohistorvy com
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the stray field. A new style of finish
is adopted, the case having rounded
corners antd a pleasing matt black sur-
face.  Polished ebenite terminal blocks
are provided with screw connectors.
This transformer, type W.W. can be
well recommended for moving-coil loud
speaker work with A.C. supply, and it
is understood thab it will shortly be fol-
lowed by several other interesting com-
ponents of the “hgnovy duty ' type.
0000

P.D. ULTRA SHORT WAVE COIL.

The grid and rcaction windings of this
tuner consist of 18 S.\W.G. enamelled
wire on a 2% in. diameter ribbed ebonite
former. The reaction coil is wound with
the turns touchings but a spacing of about

¥

P.D. short wave coil for use in the
Mullard Master Three,
two diameters is allowed bhetween the grid
coil turns, There are 7 turns in the grid
coil with an aerial tap at the second turn.
The wavelength range covered is from
19 metres upwards, depending on the
maximwn  capacity of the tuning con-
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denser emiployed.  The former is fitted
with a standard 6-pin base and the unit
is intended for use in the Mullard Master
Three. The price is T7s. 6d. and the
makers are Messrs, Automobile Acces-
sories (Bristol), Ltd., Sion Road, Bed-
minster, Bristol.
0000

EELEX TERMINALS.

Messrs, J. JJ. Bastick and Sons, 118,
Bunhill Row, London, E.C., have evolved
a complete system of plugs, sockets and
terminals which deserves the closest atten-
tion of set constructors. By ecareful
standardisation all part are Interchange-
able, and in any circnit fitted with these
terminals  and  connectors an infinite
variety of connections is possible.

Eelex

method of connecting plugs and spades,

Spring jack fitting for standard Eelex
sockets.

Treble Duty terminal showing

The most important unit 1 the series
is the Ielex Treble Duty Terminal,
which is adapted for wire, spade, evelet
or plug connections.  Standurd Eelex
plugs may be fitted temporarily in the
top of the terminal head or clamped per-
manently in the lateral hole which is of
the correct diameter. Each terminal is
fitted with a coloured and engraved indi-
cating disc let into the head ; there are no
fewer than 33 distinet types of marking.

leaflet dealing with the application of

Lotus remote control devices to the
Cussor Melody Maker.

s000
Nora-Radio, G.m.b.H., Wilmersdorfer
Str. 39, Berlin, Charlottenburg.—1llus-
trated leaflets in Enelish describing
Nora” receiving sets and Joud
speakers.

o020

The British Radio Corporation, Ltd.,
Weybridge, Surrey.—Illustrated leaflet
giving specifications and prices of B.R.C.
Long Range Five, Long Range Six, and
Radio Exchange receivers.

Wireless
Worla

A useful addition to the standard

sockets particularly when these are used
for telephone connections is the type T14
spring jack, which enables ordinary tele-
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spindle  which carries a cone-shaped
shoulder.  The sleeve 1s turned and
milled from the solid, and 1s a fine

example of smull repetition work, the

A few of the terminals, plugs and scckets described in the Eelex Catalogue.

phone fags to be inserted in the large
diameter hole. The Juteral pressure of
the spring ensures a firm and silent elec-
trical contact.

These are only a few of the specialities
to be found in the eight-page ilustrated
price list issued by the firm.  Keaders
are recommended to apply for this list,
which contaius particulars of other com-
ponents such as ratchet and see-saw
switches for panel mounting; many of
these are of unique design, and would
add distinction to any set in which they
were lncorporated.

0000
“ CLIX-LOX ” WANDER PLUG.

Lack of standardisation in the dia-
meters of II'T. battery sockets and
wander plugs is a frequent source of
amioyance and noisy contacts. The ad-
justable wander plug recently produced
by Messrs. Lectro Linx, Ltd., 254, Vaux-
hall Bridge Road, London, S.\V.1, offers
a complete solution of this problem; not
only is it adjustable to the diameter of
any H.T. or grid bias socket, but may
also he locked 1n position so that an acci
dental pull on the connecting lead will
not withdraw the plug from its socket.

Construectional details of the plug arc
shown in the sketeh.  The expanding
sleeve is forced open by a screwed central

Lid.—Illustrated leallet
niodel T.500 permanent

E. K. Cole,
describing the
trickle charger.

0000

Gieneral Electric Co., Ltd., Magnet
House, Kingsway, London, W.C.2.—
“ Osram Valves for Power Amplification
with  Cone and Moving Coil Loud-
speakers,’”” a booklet showing how to im-
prove loud speaker reproduction.

ccoc

Ferranti, Lid., Hollinwood. Tanes.—
Three sheets giving amplification curves
of Al'3. AF4, and AF5 transformers
when used in conjunction with a valve

of 10,000 ohms A.C. resistance and
amplification factor of 14.5.
0000

J. H. Tavlor & Co., Macanlay Street,
ITuddersfield.—*“ The Reliability Wire-
less Guide,” a list of wireless, electrical
gramophone and ielevision apparatus.
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unexpanded diameter being only fkin.
The top of the plug is covered with a
polished evipoid sleeve, and the method

! |
| |
Ii

[c
| |

Clix-Lox expanding and Jocking wander
plug.

of fixing the wire is the sume as in other
Clix plugs, namely, a lateral hole and
side channels for sinking the wire below
the level of the screw thread. The price
sf the Clix-Lox plug is 2}d.

Particnlurs of Meteorological Reporis
issued by Wireless Telegraphy in Great
Britain, B.0. 262 (6th edition), issued
by the Air Minstry, TPp, 161, with map
ol wren covered by wireless weather mes-
sages, explanation of international code,
and list of stations transmitting meteoro-
logical reports.  Published by TLM.
Statiouery Office.  Price ds. net.

[l el el e]

May of the World, or Mercator’s Pro-
jection, giving position of principal coast
and D.}. stations and times in various
parts of the world as compared with noon
G.MLT., together with separate key index
of coust stations. Issued by the Marconi
Tnternational ~ Marine  Communication
Co., Ltd.
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Some Records Specially Chosen for Electrical Reproduction.

LTHOUGU we read of a new record which is undamaged

after being run over by an omnibus, yet at present with

existing types of records the problem of minimising vecord
wear is a very real one. Undoubtedly it is desirable that one’s
library of records should be in the nature of an asset and not
be stock which depreciates very rapidly. This problem has been
exercising the minds of users of sound-box gramophones and
is of still more importance to those using pick-ups. The damp-
ing on an ordinary sound box is more or less a fived quantity,
but the damping of a pick-up may vary very widely. If the
damping is very light chatter takes place and there is not suifi-
cient load on the armature to absorb the energy imparted by
the needle. In a sound hox this energy is used in starting a
sound-wave down the horn. Under these conditions wear takes
place out of phase with the record impulses, that is, the needle
load is reactive and not resistive. On the other hand, if the
damping is too heavy reproduction may be improved, but wear
due to the pure resistance load becomes great. Records, as at
present manufactured. owing to the deep indentation of electrical
recording, wear fairly rupicfly with an ordinary sound hox, and
wear may also take place with a pick-up owing to faulty
adjustment.

Fibre Needles.

A suggested remedy for eliminating record wear is the greater
use of fibre needles. The first impression on heaving a fibre
needle on an ordinary gramophone is usually one of disappoint-
ment—the volume is very much reduced, and in addition the
pitch seems to be altered. Fibre needles, however, are an
acquired taste, and after experiments have been made, first with
different types of records and then with individual records to
find those most suitable for this purpose, they are found to
have quite a definite ntility. Generally speaking, ’cello, violin,
and orvgan solos, chamber musie, and the soprano voice sound
quite well with fibres. On orchestral records they are not so
good. The pick-up user benefits by all the advantages and
encounlers hut few of their disadvantages when using them
for his reproduction.

As before. record wear is greatly minimised. Although there
is a large drop i ontput this can veadily be compensated for
by adjusting the amplifier gain.

In addition to the foregoing there is this further advanfage.
A steel needle transmits the higher voice frequencies almost too
well, and if the amplifier; as the majority of thermionic valve
amplifiers tend to do, over-amplifies the treble, the resulting
tone in the loud speaker is shrill. Fibre needles seem to dis-
criminate in favour of the base notes, although not excessively
so, hence the nse of fibres tends to give a true reproduction by
correcting the amplifier charactevistic, much in the same wayv
as the use of a resistance stage with a falling frequency charac-
teristic followed by a transformer stage with a rising character-
istic tends to give a correct output in an amplifier.

Unfortunately, the advantages of filire needles in this conuec-
tion have not been fully realisad by pick-up manufacturers. I
believe T am corvect in stating that only in one maker's product
ig the needle holder cut for fibres. Doubtless, as soon as the
need for them is appreciated, not only will needle holders he
made suitable, Lut pick-ups will be designed exclusively for use
with fibre needles. Adapters are not entirely satisfactory, and
the enthusiast who wishes to iry fibres should round off the
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ends of each needle, a process apt to be rather tediqus, althougl
well worth while from the point of view of the ificreased life
of records thus obtained.

A disadvantage of fibres is the annoying possibility of the
point hreaking down in the middle of a record, but by paying
attention to such things as needletrack alignment ‘and the
levelling of the turntable, the probability of a breakdown taking
place can be materially lessened.

A Review of Records Recently Produced.
His MasTER'S VOICE.

The H.M.V. May Bulletin contains some further Backhaus
recordings. The Chopin Walts in E flat—DBI1131 was found to
be particularly pleasing, its well-known air and the nice balance
of tone contributing to this result. The other piano record,
Liszt’s 8th Hungarian Rhapsody—B2667, played by Mark Ham.-
bourg, gave a good reproduction with fibre needles. Although
not so well known as the 2nd Rhapsody, the 8th is quite an
elfective composition.  Another record that gave really good
results with fibre needles was Rafl’s Cavatina, playved by Arthur
Meale on the Ceatral Hall Organ—B2695. On the reverse side
is the Blue Danube Waltz, and the two combine to make what
should prove a popular record.

The Elisabeth Schumann record of four Schubert songs, Die
Post (The Post), Die Vogel (The Bird), Im Abendroth (At
Sunset), and Woliin (Whitlier), seemed well suited for pick-up
reproduction. The volume is sutlicient, but not excessive, and
also does not vary too widelv; that is to say, vou have not
coustantly to adjust the anplifier volume control.  The singing
1s clear, and, as so often noticed during broadcast transmissions,
the piauo accompuaniment is natural in tone.

Turning to the lighter recorls, Winnie Melville and Derek
Oldham sing two songs, Just @ Memory and The Song is Ended,
on B2696, with great success. The voices hlend well, the
orchestral accompuniment is satisfactory, and the style being
that of musical comedy, the vecord is sure to have a wide
appeal. v

‘Two other successful H.M.V. records, issned in the mid-April
list, are DB1119, The Love Duet, Act 1, from FPuccini’s
Madanie Butterfly, sung by Margarvet Sheridan and Aurelian
Pertile, and DI1305, Spanish guitar solos Ly Andres Segouvia,
The former record is very brilliant, and in parts has tremen-
dous volume.  Margaret Sheridan’s toue is always good, and
the tenor uses his voice to great advanlage. The guitar record
will have a purticular appeal to those who collect the unusual,
and must certainly he placed among the best electrical record-
ings hecause of the nalnralness of the tone of the guitar.

Dance music is in almost all cases well rvecorded, and the
present H.M.V  issues are no exception fo this rule. T wo
records which were found to be particularly good were B5456,
DBroken Rhythw, plaved by the Rhythm™ Band, and B5457,
Clowns in Clover Medley, played by Sydney Baynes und his
orchestra. Two speciul records for teachers of dancing hLave
heen made by the Gramophone Co., hut they will have a much
wider circulation than this select circle. Thev are B5454—Rain,
competition slow foxtrot, and B5455, Miss Annabelle Lee, com-
petition quick foxirot. Both are playved by the Palais De Danse
Orchestra, and are in what may be called the English style-—
comparatively straight tenor and alto saxophone solos with a
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Records for the Gramophone Amplifier.—

hackground of banjos and an absence of pretentions trombone
effects.

) Coruypia RECORDS,

‘Chere are two noteworthy features ubout the May Columbia
issue. The first is that the recording is distinctly heavier, and
the second is that the speed on several of the records 1s 78
revolutions per minute in place of Columbia’s previous standard
speed of 80. This is a step in the right direction, as it 1is
rather troublesome to alter the speed regulator when using
different makers records, although for good results the correct
speed IS necessary.

Undoubtedly the plum of this issue is Huydn's Clock Svm-
pliony, plaved by the Hallé Orchestra, under Siy Hamilton
Hartv, and recorded in the Iree Trade Hall, Manchester
(Y.2088/2091) This orchestra is well known to broadcast
Tisteners, and this record is quite up to their usual standard.
Although the volume is decidedly great, it was found quite
possible to play all the records without shock excitation of the
pick-up and its supporting arm—by no means always the cuse.
The album for contaimng the records has a certain amount of
descriptive notes, which should prove helplul.

A feature of the composition is the fact that the movements
split up naturally into lengths suitable for records.

The second record contains the whole of the andante, the
dominant rhythm of which gives the symphony its name, and
forms « good sample record for those who do not wish to incur
the expense of the complete work.

Sir Thomas Deecham, conducting the Royal Philharmonic
Orchestra, wives a notable recording of Delius—On Hearing the
First Cuckoo in Spring, L2096, The music is exquisite in
character, and the atmosphere of the composition has been very
satisfactorily recovded.

Those who treasure Dvorak’s New World Symphony among
their best records will no doubt also enjoy the London String

Quartet’'s record of the same composer’'s  Quartet in T,
1.2092/2094. Old negro melodies inspired Dvorak in each work.

Although not appealing to everyone, chamber music un-
douhtedly reproduces splendidly throngh the medium of a pick
up, and also with fibve needles. The music ilproves on better
acquaintance, the third vecord being the most effective.

Solo Instruments and Electrical Recording.

A new orchestra on the Columbia list is thut of the Brussels
Royal Conservawoire, and is conducted by Desire Defauw.
From their first vecord, which is successfnl, although inclined
to be heavy, one imagines that more records will be requested.
They play Strauss’s Till's Meiry Pranks on Nos. 9375/9370,
both of which have intense volume.

A record that is recommended with every confidence is
No. 9374, the Mandolin Band of Leghorn recording of Semi-
rande. The tone of the mandolins gives a kind of relish to a
rather old-fashioned tune, and, as the recordiug is excellent, tle
record is certainly one that should not be missed.

Willlum Murdoch provides an excellent record on No. 9372,
and plays Paderewski’s Minuet in G major. The reverse side,
Duetto, Song Without Words, No. 18 (Mendclssohn), is equally
ghod. The same Minuet is splendidly played as a Xylophone
Solo by Ray Starita on 4782

The recording of solo instruments seems to have been much
improved by electrical recording, althongh at the commence-
ment it was supposed that {his type of recording would be of
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value only for mass music such as choral and orchestral works.

The same excellence of recording is maintained in the Billy
Mayerl record of Pianoforte Solos, No. 4783. 'The pieces are
syncopated, although very melodious, and.the record recalls
the very successful Edythe Baker recording of My Heart
Stood Still.”’

Joseph Szigeti on L2097 gives a good performance of Slavonie
dance in G minor No. 1 (Dvorak Kreislev), plaved as a violin
sulo. The record is notable for crisp playing and double
stopping.

Although Roy Henderson is somewhal heavy in No. 5 cf his
“ Maud 7 Song Cycle, 4772, No. 4 of this series is pleasant.

Another newcomer to the Columbia list 1s Bella Bailite, wlo
gives a very good performaunce of two Mozart airs from * The
Marviage of Figaro.” Both the airs, which are sung in English,
arve well krnown to gramophone record coliectors, being Voi che
sapete und Del vieni, non tardar.  Both the numbers are sung
in good style, and the record does not suffer by comparison wjtlhi
other recordings of the same airs by better-known singers.
Organ records have benefited tremendously by electrical record-
ing; in fact, it.can be stated that there were no really good
organ records prior to its invention, and the records of the
Egyptian Ballet by Quentin Maclean on the Shepherd’s Bush
Pavilion organ on No. 4769-70 are good representatives of their
class. There is a very deep chord at the end of Purt 4; if
your equipment 1s able to render this adequately vou can be
quite satisfied.

Some Lighter Records.

A further good pianoforte record is that of Gil Marchex play-
ing Gigue in G minor (Scarlatti) and Rondo Alla Turca (Mozart).
The gigue was tound interesting, the recording of the peculiar
Scarlatti staccato effects being very clear.

Reviewing the lighter records, Layton and Johnson have set a
high standard in their previous records, and. in their latest
issne they are as good as ever. The outstanding features of
their recordings are the natural blend of their voices and their
clear “articulation. They have retuined to the old well-known
nigger troupe tunes in their Plantalion Medley—9318, and their
second record, 4775-—Miss Annabelle Lee, is noteworthy for a
piano solo by Layton on one side and for a typieal humned
chorus in ““ So Tired > on the other.

Vaughn De Leath records for several companies, and the
reason for the demuand for ler services is evident in her
recorded duet with Frank Harris on 4779. Her style is that of
the variety stage. Florence Oldham has a very good record in
4776, and both sides are daintily sung. Hers is a petite stvle,
and this record is notable for the way in which the intimate
atmosphere of her singing is reproduced.

It is interesting to eontrast the stvles of British.and American
dance bands. Of the British records No. 4785, ““ I'll be Lonely,”
by Debroy Somers Band, and No. 4787, ¢ Sweet Suzanue,”
pK’Lyed by Ray Starita and his Ambassadors’ Band, were
of outstanding mevit. The Debroy Somers record recalls the
Savoy bands at their best.

The American style is more bombastic in character, and trom-
bone effects are a marked feature. Of records of this class the
following can be recommended with all confidence : 4791,
“ Worryin’ Wallz ~"—Daon Voorhees and his orchestra; 4790,
“Down the Old Church Aisle’”’—Ted I.ewis and his band;
4792, ““Let a Smile be Your Umbrella on a Rainy Day "—Paul
Specht and his orchestra; and 4793, Miss Annabelle Lee, ¢ The
Knickerbockers.” A. G. McD,

A BIAS BATTERY PITFALL.

TIAS battevies ave all-loo-often neglected, mame especially
J the small cell used for giving a negative potential to the

grid of the H.F. valve. It would seem desiruble, there-
fore, that there Le ounly one grid buattery in a receiver to
perform all the functions now undertaken hy the usual large
prid battery, and the small battery biasing the H.F. valve,
since there would then be only one battery to remember when
testing. Unfortunately, huwever, if a flexible lead is brought
across the various components in the receiver to the large grid
battery, it is not unlikely that instability may take place due
to ihe presence of IL.F. energy in this lead.

This can be overcome by adapting the principle of the anode
feed system to the grid of the H.F. valve, a 0.25 mfd. fixed
condenser should be connected to the low potential end of
the oscillatory eircuit of this valve, the other side going to the
negative side of the filament. One end of a small resistance
(which need not be ot the wire wound type) is connected
to the first point, the other end of the resistance connects
to the flexible lead attached to the wander plug. The high
frequency euergy is then definitely deflected by the resistance
and compelled to pass through the fixed condenser to the
negative side of the valve filament.
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News From

All

Quarters : By Our Special Correspondent

The B.B.C. Report.—Two Stations: One Wavelength.—Dual Transmission Doubls.—New
Work at Clapham.—Another Hour Talk.—End of Poetry Series.

An Historical Document.

The B.B.C. Annual Report has an
historical flavour—historical, not in the
sense that it makes memorable history,
but in the sense that it deals with a year
that was dead and gone nearly six
months ago.

Readers of The Wireless World are
thoroughly acquainted with the work
recorded in the Report, but some of the
figures mentioned make new and inter-
esting reading.

0000

Interesting Percentages.

The total revenue expenditure was
£773,289 16s. 8d., of which £487,728 8s.
6d. was spent on programmes and
£131,036 14s. 8d. on maintenance of
plant. Against these expenses there are
the healthy looking sums of £800,959 5s.
and £93,686 10s. 1d., the former being
the income from licences, and the latter
the revenue derived from their publishing
business. The balance carried forward
was £128,335 17s. 6d.

How the expenditure was distributed
over various sections of activity is
shown in tabulated form. The expen-
diture on programmes amounted to
63.07 per cent. of the total. The main-
tenance of plant, power, etc., absorbed
16.95 per cent., rent, rates, insurances,
etc., 818 per cent., and administration
expenses 6.58 per cent. The remaining
5.22 per cent. was devoted to the staff
provident fund, Governors® fees, and pro-
vision for depreciation.

Music and Talk.

Perhaps one of the most significant
facts mentioned in the Report is that
music formed about two-thirds of the total
programme material. This may have sur-
prised many listeners, especially those who
dislike talks, but their surprise is probably
due to the fact that an unwanted talk
generally seems to last twice as long as a
piece of music of the same duration.

On the other hand, there are listeners to
whom certain pieces of music seem to last
an etérnity.

A 33

“A Crucial Experiment

The Report also mentions *“ a crucial
experiment,” planned for the early part of
1928, in transmitting from two stations on
the same carrier frequencies without
mutual interference. A test of this kind,
which did not achieve newspaper pub-
licity, and does not seem to have been so
““crucial ' after all, took place about a
month ago.

The stations concerned were the old Bir-
mingham transmitter and Daventry Ex-
perimental.  The same performnance was
broadcast from each, a special effort being
made to keep both stations on exactly the
same wavelength. I believe that the ex-
periment was not entirely a success, there
being a suggestion of heterodyning when-
ever one or other of the stations ‘“wobbled.”’

MOTION PICTURES BY WIRE.

Doubts about Dual Transmissions.

It is considered extremely unlikely
that the London Regional Station, when
it begins working, will operate on both
its allotted wavelengths, although the
twin transmission system will be in-
stalled. Single wavelength working will
first be carried out in deference to the
doubts expressed by the Postmaster-
General as to the feasibility of double
transmissions from the same station. This
is not an indication of any weakening of
expert opinion on the matter at Savoy
Hill, and I was assured by a B.B.C.

official that the engineering stafi still
pins its faith to dual transinission.

It is expected that beth transmitters
will be used simultaneusly for tests after
broadcasting hours.

\¥

T

‘The photogram service of the American Telephone

and Telegraph Service was put to a novel use recently when Vilma Banky, the screen
star, was flimed in Chicago at 10.30 in the morning, the picture being exhibited in

New York the same cvening.
and-a-half hours.
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Ten feet of the film were transmitted by wire in two-
Above can be seen the transmitter and a portion of the fitm,
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A Studio at Clapham.

The B.B.C. research establishment at
Clapham has been steadily increasing in
size during the last few months, the staff
now numbering 76.

Sound measurements form the basis of
experiments just now, and a speecial
studio is being erected resembling in
every way a tvpical studio at Savoy Hill.
There wiil. of course, be no actual trans-
missions fromn Clapham, but the ** per-
formances ’* in the new studio will he
heard by engineers in-an adjoining room.
The reproduction of normal broadeasting
conditions should go a long way towards
the conquest of those little acoustic
freaks which ave still noticeable in mauy
of the transmissions.

0000

Siec Transit . . . .

Although the exterior of the secluded
house on Clapham Common has under
gone few changes since the B.B.C. in
vasion, the same can hardiv be said of
its interior. I fancy that the late occu
pant—a Deputy-Governor of Brixton
Prison—would rub his eves if by any
chance he had a glimpse into his former
domieile.

“P.P.’s? Vocal Chords.

Ilow many wireless speakers can hold
the interest of listeners for a whole hour?
They can be numbered upon the fingers
of the haud. Sir Oliver Lodge is among
them; so also is Captain Eckersley, the
B.B.C.’s chief engineer, who is to chat
to 21.0 and 5XX listeners about broad-
casting on July 9th. For these special
hour broadeasts, ““ P.P.”" himself says, he
has to go through a period of intensive
training to get the vocal chords in good
trim.

Play on an “ Agony’’ Advertisement.

In his onc-act play * Stars,”” which is
to be broadcast from Glasgow on
July 12th, Guy Rawlence has used the
“agony ' advertisement with telling
effect. His play deals with an eccentric
old gentleman who inserted an advertise-
ment in a daily paper asking anyone who
wis thoroughly unhappy to join a party
at his honse on a certain evening,  lis
guests naturally enough formed a very
strange gathering indeed, and the play
relates the story of their meeting. It
will be presented by a strong cast, con
sisting of William J, Rea, Elsie Brotchie,
Gordon Gillard, Seath lnnes, Catherine
I’letcher, and C. IR, M. Brook.es.

A Thankless Occupation?
A writer in a Sunday newspaper re-

cently referred to ‘“‘one of the most
thankless of all occupations—that of
wireless accompanist.””  DBut is this a

thankless occupation?

*“ Qur accompanists do not regard their
occupation as such,” said a B.B3.C. otlicial
when I raised the point. * They fill a
most important réle in the presentation
of programmes, and we believe that their
efforts ave appreciated by the public.”

*

Wireless
Worrld

A more thankless task is surely the
announcer's. In his job there is no room
for the projection of personality; prac-
tically every word that he utters 1s
governed by the printed slip, and if his
own idiosyncracies should creep through
to the extent of a mispronunciation, or
even an unusual intonation, he may hear

FUTURE FEATURES.

London and Daveatry.

Jury  2xp.—*The Crossing,” a
play for broadeasting by Holt
Marvell and Cyril Lister.

Jury 3ro.—Vaudeville Programme.

Jury 4mi.—Symphony Concert.

Jury Stu.—* Turandot ”’ (Act 2),
relaved from the Royal Opera
House, Covent Garden.

Jury 6ri.—“1 Pagliacei ™ (Act 1),
irom the Royal Opera House,
Covent Garden.

JuLy Trii.—‘ The Linkman,” an
original  revue of musical
comedy tunes and scenes ar
ranged by Ceorge Grossmith.

Daventry Exp. (5GR).

Jury  28n. — From the Musical
Comedies.

Jury 3rp.—‘“Aida,”” from the
Royal Opera House, Covent
Garden.

JuLy 4rn.—“ The Last of Carlo-
viteh,” a - play by Edwin
Lewis.

Juny 5ri.—Concert relaved from
the Arts Theatre Club.

Jury 6mi.—*“ The Linkman,” an

original  revue of musical
comedy tunes and scenes

arranged by George Grossmith.

Jury 7rn.—A  Concert of British
Music.

Cardifi.

JurLy 2yp.—Clapham and Dwyer in
a Spot of Bother,

Jory 4ri.—A West Country Pro-
gramme.

Juny 6rn.—Arthur Prince and Jim.
Juny Trn.—A Mediterranean Night.
Manchester.

Juony 3rp.—A Roger Quilter Pro-
gramme, arranged aud con
ducted by the Composer.

Newcastle.

JuLy 3np.—Councert by the Muni
cipal Orchestra, directed by
Frank Gomez.

JuLy 6rii.—* Jessie of Jesmond
Dene,”” a revue written by
Hugh Franecis.

Juey  7ru. — Hebbura  Colliery
Prize Silver Band Concert.

: Glasgow.

JuLy 1sr.—Day of Remembrance
Parade relayed from the Ceno.
taph, Glasgow, including an
address by H.R.1{. The Prince
of Wales.

JuLy 3rp.—Italian Musie.

JuLy Triu.—Scots Favourites.
Aberdeen.
Juuy 611, —Arthur Prince and Jim.
Belfast.
JuLy 2xp. — Ivish  Variety Pro-
riannie,

JuLy 6111.—A Garden Concert.
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of it hefore the next sunset. The accom-
panist, on the other hand, has a fair
scope for the expression of his own indi-
viduality, especiallv as, in 1nost cases,
his work extends to short recitals and
improvisations between programmes.
0000

Next, Please !

11 statistics could be prepared rvegard-
ing the causes of broadcast transmission
stoppages, quite an imposing number of
the smaller animals: could claim honours.
In-the early days, Daventry was held up
by a suicidal mouse, and 1 believe that
a housefly once had a hand (or leg) in
bringing an American programme to an
abrupt conclusion. Birds are more in-
sidious in their efforts, as they attack in-
sulation 1n aerials, often with the assist-
ance of spiders, though the latter limt
their sphere of action to tropical coun-
tries,

I'he latest recruit is a lizard which, in
dving unpleasantly between the main
tuning coils of the Calcutta station last
week, cut short a news bulletin. This
shows that even a lizard will turn.

c

*“The New Portia.”

A Dion Titheradge play, “ The New
Portia,” wilt be transmitted from 21.0
and 5XX on Saturday next, June 30th.
Lawrence Anderson and Mark O’TFavrell
are tuking part.

OO0
A Posthumous Programme.

Arranged in the late Sir Herbert
Brewer's lifetime, a programme which
he had hoped to conduct himself will be
broadeast from the Cardiff station and
relayed to 5GB on July 8th.

It is called *“ On Severn’s Banks,”” and
will be a tribute to many great English
musicians who were horn within sight
and sound of the Severn, including Sir
Edward Elgar, Sivr  Hubert Parry, Sir
Herbert Brewer, Mr. Basil IHarwood,
Gustav Holst, Vaughan Williams, Her-
bert Howells, not forgetting the musical
historian, Sir Henry Hadow.

s

Poetry Series to End.

The ¢ Fonndations of English Poetry
readings, which have been broadcast on
Sunday afternoons during the past six
months, will be concluded on July 8th.

Thereafter a return is to be made to
the Old Testament readings. The new
series will be arranged by Professor
James Mofiat, of the Uniou Theological
Seminayv, New York, and will consist of
lyvical passages from Judges ahd Job.

& o0

Heterodyned History.

Phases in the story of Hemvy VIII.
have at various times provided T,. du
Garde Peach with excellent material for
amusing listeners in his ‘* Ileterodyned
History " series. Manchester station will
hroadcast some of these skits to-morrow
evening (Thursday), under the title of
‘ Henry VIIL : Some Move lleterodyned
lHistory.” L. du G. will be present in
the Manchester studio to read those parts
of the story which link up the dramatic
numbers,
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RESISTANCE FEED.

Sir,—1 was rather interested to note that an anode feed
resistance had been included in the plate civcuit of the H.F.
valve of the new ** All-Wave Four,” described in your issue of
June 13th. It reminded me of a good deal of trouble T experi-
enced some time ago in dealing with a five-valve receiver having
two stages of I.F. amplification and fed from the mains.

! It had been found impossible

to stabilise the H.F. valves.
The eliminator in use was one
not having H.F. chokes incor-
porated, which may have had
some bhearing on the trouble.
However, by including H.F.
chokes in the anode feed of the
H.F. valves, as shown in the
accompanying diagram. the set
became alisolutely stable. In-
cidentally, it was found that
I by shunting the H.I*.C. with a
condenser, a reaction effect was
obtained, which in this case was
almost constant over the tunipg

range.

Perhaps some of your readers
using multi-valve sets may be
interested in the circuit and

may find that that which they had considered an efficient stage
of H.F. amplification owed its efficiency to inherent reaction.

Those of yvour readers who are interested in reception with
a reaction detector followed by L.F. amplification may like to
know that the anode feed system cures I,.F. howling when the
detector is pushed to the edge of self-oscillation ; this is especi-
ally so when a H.F.C. is included in series with the nnode
feed resistance. R. CUSTERSON,

Connaught Road. Ilford.

June 14th, 1928

IDENTIFICATION OF FOREIGN STATIONS.

Sir,—May T be permitted to add my voice to those who have
expressed opinions on this subject? 1 suppose it may be taken
as an axiom that a listener wishes to know what station he
1s hearing; he may not have heard the beginning of an item—
many of us are too busy to spend a whole evening, but just
tune in when we are at liberty and perhaps only listen for a
short time. For this reason every station should frequently
announce both the preceding item, its identity and the next
item. But for this to be of any use it must he understood.
The B.B.C. appears to think that the needs of listeners who
do not nnderstand English should be ignored, but we all know
how 1nuch of a commonplace it is becoming to roam ahroad
in the ether, and no doubt foreign listeners do the same,
naturally. The ether is free to all and hroadeasting should
be a thoroughly co-operative affair. To- develop this to the
utmost it is necessary that the identity of stations and essential
items such as duration of pauses, time of next item, termination
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of programme, etc., should be announced in some way that
listeners everywhere may easily prepare themselves to under-
stand. Very well then, how is this to be done? Not by some
weird and intricate combination of musical notes that cannot
be memorised—nor by morse which few people know and
can use for any other purpose.

The Union Internationale de Radio gives us the expert
guidance needed—it advises the use of FEsperanto. Why have
a central body such as this if we pay no attention to it? This
is the practical, scientific solution of the problem. Thousands
of people in every land know Fsperanto already—those whc
do not can easily learn sufficient for this purpose and if they
carry on until proficient they will acquire something of great
use to them in other directions.

The way to get this matter settled is for those who are
informed to make up their minds and urge others to do like-
wise. I hope, therefore, that vou, sir, will come off the fence
and will strongly urge vour readers aud the B.B.C. to fall
into line with the 40 or 50 other stations now regularly
announcing in Esperanto (in addition te the national tongue,
of course}. The world of to-day badly needs Esperanto in
many other spheres and this is one more direction in which
radio can serve the world—by helping to propagate what is
the most beneficent and useful instrument that has ever heen
given to us for our assistance and uplift.

THOS. E. A. SOUTHERN, M.U.E.A.

Cardiff.

MOVING COIL REPRODUCTION.

Sir,—I am interested in the correspondence {o you on the
subject of moving coil reproduction, and having rcad one or
two of vour correspondents’ opinions en this subject 1 would
like to give the results of some experiments 1 have carried
out in connection with the question of good quality with small
volume.

In the first place I decided that the set should be a three-
valve Det. and 2L.F. also that the magnification per stage
should be such that the output could be easily handled by
a super power valve with from 120 to 150 volts on the plate.
The intervalve couplings being resistance and transformer,
ordinary commercial apparatus being used.

The speakers used for the test were of two types :.

(1) Low resistance moving coil with 25-1 O.P. transformer,
very small air gap and strong field. .

(2) High resistance moving coil, fairly large air gap, and
not a particularly strong field.

Results :—

No. 1 Speaker.—Volume too great for comfortable audibility,
low notes especially, such as double bass viols and timpani,
causing what I can only explain as an irritation to the nerves
(this is not characteristic of myself alone, but was experienced
by several listeners; nor was it due to any resonance in either
set or speaker). Speech was akin to a man making announce-
ments through a megaphone.

No. 2 Speaker.—Volume just comfortable with slight accentn-
ation of high notes. low notes well reproduced and soothing in
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intensity.  Speech natural, giving one the impression of a person
reading aloud 1n the room. -

From the results of these tests I came to the conclusion that
good and natural quality of reproduction did noi necessarily
mean that the intensity of\output from the speaker had to equal
the input at the transmitter; and if suech was attempted for
ordinary home use would lead o abnormal conditions.

Further, that if the volume was controlled by means of tha
magnetic field better results were obtained than by the usuaal
n:ethods of variable anode or grid resistances, and finally that
high powcr output was only necessary in the cuse of public
demonstrations in large halls.

I shonld very much like to hear some opinions from your
readers on these results, LTIONEL COLE.

Clapton, E.5.

HOSPITAL INSTALLATIONS.

Sir,—Your corvespondent BM/BB3A has raised a point of
considerable importance in his letter ‘on the maintenance of
hospital installations.

Our experience of this cluss of receiver has convinced us
that there is only ore ubsolutely satisfactory solution—the auto-
matically controlled. mains operated installation which may be
locked up and requires no attention other than a short visit
once a week,

Such un installation is admittedly more expensive in the
first instance, but we have delinilely proved that this is more
than offset by the subsequent saving in running costs and
freedom from breakdown due to negligence, forgetiulness and
other causes which may affect a battery-operated receiver.

We generally recommend that a member of the hospital staff
should be made responsible, and that the key to the equipment
should be kept by him alone, thus avoiding the possibility of
unauthorised interference .

THE MARCONIPHONE CO., LTD.,
W. H. PEAK, Managing Director.
June 16th, 1928

PUSH-PULL.

Sir,—Our attention has been called to an article on page 547
of your issue of May 23rd, 1928, entitled ““ A New Method of
Push-Pull,” by Mr. L. E T. Branch, B.Se.

The method of amplification as disclosed by Mr. Branch is
a direct and undouvbted infringement of our British Patent

Wireless
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No. 275/15 which covers the principal of Push-Pull amplification.

We would ask vou to be good enough to find space, if
possible, in your valuable paper for this letter so that we may
take this opportunity of warning all constructors of sets that
we intend to uphold ouv patent rights but that, on the other
liand, we are quite prepared to grant licences for the construc-
tion of amplifiers using this principle, for use with radio broad-
cast receiving sets, to all manufacturers and serious amateurs
who care lo apply to us.

. P. A. DISNEY, Secretary,
STANDARD TELEPHONES AND CABLES, LTD.
London, W.C.2.
June 14th, 1928

MORSE INTLERFERENCE.

Sir,—Replying to M. W. R. Younger’s letter in 7'%e Wireless
World of June 13th, it is obvious that he has only a very vague
idea of the regulations that govern the activities of the wireless
office ashore and afloat. The last paragraph of my letter was
intended to apply to every wave upon which Morse was heard.
Mv. Younger says he does not ‘“ grin and bear it ”” when he 1s
experiencing interference on the waves 500-550 and 1,000-2,000.
Now I propose to show him that not only must he grin and
bear it, but that interference round about those waves really
comes from the broadcasting stations and not Morse stations,
since ships and coast stations were busy on those waves long
before broadcasting was thought of. He was suffering from
no delusion when he thought ships had certain specified waves
upon which to work. They have, but one happens to be 450,
another 300 metres, and, in many cases, 500. Also there are
many ships and coast stations which work on 1,000, 1,200, 1,400,
1,600, and 2,000 metres, and have done so for years now. So
Le will see that when lie hears Morse on the broadcast band
he is hearing ships and coast stations working on their officially
appointed waves, and must ‘‘grin and bear it.”

In conclusion, I may inform him that not only are there many
regulations for the use of Morse commercially, but that they
arve vigorvously enforced, as many operators can testify from
bitter experience. The solution to the trouble may lie in
allotting to the various broadcasting stations waves that do not
“interfere '’ with the commercial working of ships and shore
stations. A LISTENER.

London, S.I.24.

June 18th, 1928.

Teaching the *“ Why and Wherefore.”

A\ worthy attempt to attract recruits fromn
the large nuwmber of listeners who have Luilt
multi-valve sets while iznorant of the ** why
and wherefore ” is being made hy the Uackney
and District Radio Socicty, which has decided
tn comnience a scries of discussions on the
clementary principles of wireless. It is hoped
that, among other things, these informal meet.
jugs  will help to mitigate the oscillation
nuisance in the district.

The socicty meets every Monday evening at
] o'clock at the ITackney Eleetricity Show-
rooms, Lower Clapton Road, .5, Visitors and
prospective members will be welcome.

TMon. secretary, Mr. G. ¥, Sandy, 6L,
Lauriston Road, 1lackney, B.9.

[ o
gpecial Sets for Field Days.

By the time these lines appear the North
Middlesex Radio Socicty will have held the
first Field Day of the season (Naturday, June
28pd), during which the direttion-finding experi-
ments whicli were spoilt laust antumn hy con-
tinwous rain were to he re-attempted. The
Society possesses a special transmitter for Field
Days besides a portalie receiver presented by
Mr. W. Gartland. This instrument is a two-
valve llartley employing four-clectrode valves.
The complete receiving set weighs only 12 lb.,
and is econtained in aan ordinary altaché cuse
with the frame aerial surrounding the set.

The Society wonld bLe pleased to welcome
visitors on Iield Days.

The new eclub roow (St. Paul’s Institute,
Winechmore Hill) is very mueh apprecinted,
and an attractive programmme of leetures
demonstrations  ete., has been prepared. Fu]f
particulars can he obtained from the hon.
seeretary, Mr. E. H. Laister, ' Endclitfe,”
Station Road, Winechmore Hill, N.21.

CLUB NEWS.

Constructing an H.T. Rectifier.

Memnibers of the Coventry Transmitters’ Asso-
cialion have now finished the construction of
thieir H.T. rectifier and the huilding of the
oscillator is the next task to he undertaken.
Tt is hLoped that by the time these mnotes
appear the necessary ‘transinitting permit will
hiave been obtained.

on June Hth merabers of the Association
visited the Coventry Telcphone Exchange and
found much to interest them in the automatic
and auto-manual eguipment and the power
boards. Specially notewofthy were the fault
alim  devices, which seemed superhwman in
their operation.

llon. secretavy,  Mr. L. W.
10, Ludlow Road, Coventry

Garduer (5GR),

FORTHCOMING EVENTS.

THURSDAY, JUNE 28th.

Teyton and Lextonstene Ruadio Society.—
At 8 p.m., et “ Grove Tecuse” High
Rond, TLeyton, E.10. Discussion on
“ Iiementary Electricity.

SATURDAY, JUNE 30th.

Tottenhain Wireless Socicty--Visit  to

Croydon Aerodrome,
WEDNESDAY, JULY 4th.

North Middlesex Radio Society.—At 8
p.m., at St. Paul's Institute, Winchmore
Hill. Lecture, “The Care of Accumu- :
lato:s,” by Mr, L. F. Swmmers. g
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Glearing Up Difficulties.

A lively interchange of views and opinions
took place at the last meeting of the (royden
Wireless and Physical Society when members
were free to discuss:many litlle questions and
perplexities coneerning wireless. Among the
stthjects covered were wave-traps. resistances,
transformers, * bowling,” and gramophone r¢
prodaction

\'igitors are warmly welcomed to the Society's
meeLings.

Hon. secretary, AMr. H. T. P. Gee.
Ilouse, 51-52, Chaneery Lane, W.C.9

0000
Short Waves on Field Days.

In preparation for the swinmer field davs of
the Tottenham Wireless Society the last seet-
ing was devoted {o experimental work on the
Society's short-wave transmitter. Under the
direction of the teehmnical oflicer, Mr. I. Dyer,
members received instruction in the operation
of the transmitter. The alteration and check-
ing of the wavelength, by means of an absorp-
tion wavemeter, were some of tl< operations
carried out by individual menbers, Ample
power was available from the Society's 400-volt
117, eliminator.

At the conclusion of the experimental work,
Alr. Dyer gave a short account of some 20-
metre transmission and reception experiments
he had recently condueted. He exhibited o 920-
nietre absorption waverieter and carefully ex-
plained its construetion. Cirenit diagrams and
lay-outs for both receiver aml transmitter for
use on this short wavelength were given.
Full instructions were given regarding the con-
struction of the ' essential parts of such
apparatus, such as the coils and the IL.
choke.

1fon. secretary, Mr, F, E. R. Neale, 10, Bruce
Grove, Tottenham, N.17.

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

A Condenser Fallacy.

Will the selectivily of my receiver be im-
proved by substituting * straight line
frequency ’ vuriable condensers for
the * square luw '’ components at pre-
sent used? G, G F.

The true selectivity of a circuit is in no
way affected by the shape of the variable
condenser vanes, although damping and
conserjuent flutness of tuning may be in-
troduced if the design is poor, or if in-
different dielectric material is used; this
applies to each type. The advantage of
the present-day modified S.L.F. condensed
is that the settings corresponding to vari-
ous stations are more evenly spaced round
the dial; this is quite apart from the
selectivily question.

oCcoo
Centre Tapped Moving Coils.

Wuth refevence lo the article “ A New
Method of Push-Pull,”’ in your issue
of May 23rd, 1 should like to know
if the two halves of the loud-speuker
moving coil should be wound in
separate scctions, and if these wind-
ings should be in opposite directions.

L.J S

It is only necessary that the winding
should be tapped at the centre poiut, and
it 1s immaterial from the electrical point
of view whether the two halves are wound
in separate sections or as a single cou-
tinwous winding; the former method
may, however, he more convenient. It
is essential that the coils should be in the
sume direction.

oo
A Switch Change-over.

My set has twwo stages of H.I'. amplifica-
tion (shielded wvalves), which are
coupled by ** split” coils in the man-
ner adopted in  * The Wireless
World < Screened Valve Five.”! Uyp
to the present I have not trovbled
alout long wave reception, but am
wondering if it would be possible to
make provision for this by meuans of a
switeh change-over, using D.P.D. 7.
nwitches, which 1 already have,
I am pwticularly desirous of retain-
ing full efficiency on the short waves,
but am not so particular as to the
others, and should appreciate your
sugyestions. F. C. M.

Tlheve are several methods open to you,
but we suggest that the most satisfactory
will be that shown in Fig. 1, in which
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i

Fig. t.—Ccnnection for short-circuiting
loading coils in a split-coil H.F. coupling.

RULES.

(1.) Only one question (which must deal
with a single specific point) can be answered.
Letters must be concisely worded and headed
~Infermation Departinent.”

(2.) Queries mus!t be wrilten 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 circuil diagrams for com-
plete receivers cannot be given ; under present-
day condilions justice cannot be done tg
queslions of this kind in the course of a letter.

(4.) Practical wiring plans cannot be sup-
plied or considered.

(6.) Designs for components such as L.F.
chokes, power lransformers, elc., cannol be
supplied.

(6.) Querics arising from the consiruclion
or operation of receivers must be confined to
constructional sets described in ** The Wireless
World” or lo standard manufaclurers’
receivers.

Readers desiring information on malters
beyond the scope of the Information Depart-
ment are invited fo submil suggestions regard-
ing subjects to be treated in future articles or
paragraphs.

www._americanradiohistorv.com

L, and L, are the two halves of the pre-
sent shori-wave coil; these are insulated

* from each other Ly means of the fixed

condenser as usual. L, and L, are the
two lalves of the long-wave loading
coil, which may be short-circuited by the
switch when they ave not required.

The performance of the receiver on the
short waves should be in no way im-
paired, as the switch is connected to the
low-potential euds of the coils.

[ole e N4
Electrical Inferference.

My situation is particulorly unfavouralle
Jor awireless veceplion,; an electric
railway runs post the end of my
garden, and when a train passes, the
interference  is  sufficiently  great
alniost completely to drown 7recep-
tion. Do you recemmend me to Te
place the outside werial by a frame?

H. N. R.

There is no doubt that the substitu-
tion of a frame aerial will reduce inter-
ference, but at the same time the
strength of veceived signals will be de-
creased.  If this veduction is too
great, vou might, if possible, try the
efiect of moving your aerial, arranging
for it to he as far as possible from the
source of interference.

Qoo

A.C. Valves and D.C. Supply.

you please give particulars  for
constructing a fixed resistance to en-
able me o worl  four indirectly
heated cathode walves (connected in
series) from 230-volt D.C. wmains?

I have vead the reply to ““ . P, H.”
on the subject of “A.C.”" valves in
your issue of May 30k, and realise
that the conswmption will be rather
high; but as I obtain current al a low
rate, I do mnot consider that the
arranyement will be unduly extrava-
gant. My mains supply s «t 230
volts,; the valves consume 1 amp. at
4 volts. J. L.

You will require a {otal resistance of
224 ohms, and a suitable resistor could be
wound with 205 yards of No. 22 Eureka
resistance wire, the temperature of which
will not rise unduoly, provided you wind
it in such a way that the lieat may be
1adiated.  Alternatively. vou could make
the fixed resistor with 200 yards of wire
and insert a rheostat of some 10 ohms in
series with it in order io compensate for
fluctuations in the mains voltage.

Wi
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Reaction Difficulties.

MMy * Hartley > [rame aerial receiver, in
which reaction 1s obtained by coa-
necling the plate of the detector
valve (o one end of the cenire-tapped
frame through a small condenser,
gare quite good results,. but [ find
thut on adding an H.F. stage this
form of reaction control does not
operate properly. Can you suggest
any reason for this fadure

R. 1. P.
Reaction on the *° Hartlev ™ system
between the anode of the deteclor and
the frume aervial is no longer applicahle
when an H.F. stage is interposed, due to

a phase change lrought about by this

addition. 1f you wish to feed back from

the derector to the grid circuit of the

H.¥. valve it will be necessary to add

either a loading coil in series with the

frame aerial, or a few turns connecled
in series with it.
Four-electrode Valves.

1t scems to me that the weight and bull
of the * Everyman Portable” re-
cetver could be still further reduced
by using four-electrode valves, whick
should operate quite satisfactorily on
a high-tension preszure of « few
volts. If the idea 1s practicable, will
you qive me a diagram showing the
necessary modijications? I do not
propose to wmake provision for long-
wave receplion. . C

Your proposed modifiecation is quite
practicable, but the reduction of weight
will not he very great unless the four-
clectrode valves are extremely economical
in filament current. Good results should
be obtained with ILT. voltages of from

4. to 15 volts.

From thic accompanying circuit diagram,

Wireless
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A Question of Range.

Would the vecerver of which the circuit
dicgram appears in  the ** Moving
Coil  Loud Spealer” bhaoollet -give
sufficient output for operating the
instrument descrilied there from my
nearest station, which is ahout 5J
miles away, or would il be advisnlle
to use twoe H. I stuges? K. J.

The specification ot the receiver in
question calls for the use of a single
highly efficient stage of H.F. amplifica-
tion, so there is little doubt that it will
be sufficiently sensitive fully to load up
the output valve on the input you are
likely to receive at vour distance. We
are assuming that your local conditions
are not particularly untavourable.

SCco0o
Talk; Not Wanted.

Is it possible 1o devise an antomatic rcluy
which will switeh on a receiver dur-
ing the broadeasting of musical ilems,
ond switch it off while speech is being
transmitted? [ ask this lLecause [
am a restaurant proprietor as well as
a awireless enthusiast, and have in-
stalled a sct at my husiness premises.
1t serms to me that my customers are
disturbed by the anmouncements be-
tween items. I realise that the prob-
lem is not a gimple one, and hardly
expect you to supply me with « solu-
tion; however, a word of cdvice us
tn a possible method wonld be appre-
ciuted, W. M. G.

We tear thal the ditficulties in the way
of a satisfactory solution of your prob-
lem are almost tusaperable, and it would
be havdly possible to devise a completely
satisfactory arrangement to operate on
ordinary transmissions, let alone those in
which music is interspersed with speech.

1 AT 00000 o
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Fig. 2.—A portable receiver for a low H.T. voltage.

Fig. 2, you will observe that the inner
grds are connected together and to the
positive H.1. termiual. As to the
filament conrections, you will be gnided
by the characteristics of the valves
chosen; we have shown a parallel con-
nection, as this will be most convenient
1f you use an L.T. accumulator.

It is suggested, however, that you might
experiment with an LI, amplifier (in
parallel with the existing one) tuned to a
particular audio-frequency which is pre-
sent in music but not to any greail extent
in speech. The output of this amplifier
might. operate a delaved-action relay in
such a way that the L.F. valves of the
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set would be switched off when the ** con-

trol ”” amplifier has not received an im-

pulse at its resonant frequency for a

period of, say, {ive seconds. )
[=3e e lN0)

Short Waves and the ‘*Super Seven.’*

! win about to construct the short-wave
unit  described in your issue of
June 13th, and should be glad to
know which Gambrell coils would be
suitable for the oscillator of my
“ Super Seven,” with which this unit
will be used, J. S

Coil No. a2 would be suitable for the
plate coil I.,, and No. a3 for the grid in-
ductance L,. The pick-up coil L, may
have a single turn, as shown in the illus-
tration at the head of the articlé i ques.
tion.

fe

A Faulty Transformer?

Can you help me (o trace a-difjicult fault
i my rcceiver (detector and {wo
transformer-coupled  L.F.  stages),
which has so fur eluded my efjorts?
Reception is sometimes quite good,
but 1s interrupted by cracklings, ana
at tines signals fail altogether. They
are gemerally restored, however, by
taking out the I1.7. batiery pluy and
replacing it. C. M.

It is clear that there is an intevmittent
connection, or, less probably, an inter-
wittent short-circuit, in your receiver. It
is iinpossible for us 1o say definitely
where this 1s located, but we think it
likely that 1t will be traceable to the
primary winding of one of the L.T". traus-
formers. We suggest that you check this
by substitution.

Telephone Polarity.

1 am wrell wware that telephones must be
correctly connected as to polarity
when inserted in sevies with the anode
nj a valee. dre any precadtions ne-
cessary in joining them to u crystal
set? . C. R.

The seonsitivity of a telephone receiver
1s at maximum when the cleavidice be-
tween the pole-pieces and the diaphragm
is small. It is just possible that signal
strength would be noticeably greater if
the connection were such that the uni-
directional cuwrrent output from the
crystal is of such u polarity that it tends
to assist the attractive force of the per-
manent magnets. We do not think, how-
cver, that this is a matter of very great
tmportance.

Matching Valve and Transformer.

7 am told that a certain L.EF. transformer
works at 1ts best with a valve of
20,000 ohwms tmpedance.” Does this
refer to the valve preceding or jollow-
ing the transformer? L. L. S

Without a doubt, this statement refers
to the valve preceding the coupling com-
ponent, and in the anode cireuit of which
1t is connected. The impedance of the
next valve has no direct bearing on the
design of the transformer which precedes
1t
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ALTERNATIVE PROGRAMMES.

More Definite Contrast Needed.

" To be able to choose irom alternative
programmes is one of the things most
earnestly desired by the listening
public.”

HE above quoted statement appeared in these

columns in the issue for August, 1926. The word

“ alternative *” no doubt then was a fair descrip-

tion of what we wished. Lor the past three months we

have had what the B.B.C. call an alternative programme,

and although it is a change to turn’ from one station {o

the other, the programmes sent out by 5XX and 5GB mayv

be alternative, but there is lacking the definite contrast in

the items and general make up of the programmes
earnestly desired und hoped for by the listener,

'The success ot the new starion may be assured from
the technical point of view (although we have heard com-
plaints of periodic fading when the Birmingham studio
is used), but we are far from being satisfied that it is
a success from the listener’s point of view. Last month
we said a change of programme was the main thing.  We
were not wholly correct. A change of programme is wel-
comed by all listeners, but the change to wholl satisfy
must be in the direction of (efinite contrast, not merely
hetween one composer and another or between one artist
and another. Up to the present the B.B.C. have not
achieved this desirable goal, and until thev do the pro-
grammes sent out by 5GB now the novelty has worn off
will continue subject to the eriticisms we have pointed out.

We would like to add that at the moment the Pro-
grammes Committee of the T.eague arc considering corre-
spondence and suggestions received on the matter with a

view to forwarding to the B.B.C. constructive criticism.
couova

CHEAP COMEDY.
Sir John Reith’s Views.

EADERS of these pages will have read on many

occasions expressions of dissatisfaction with the

quality of the *‘ variety ' items provided by the
B B.C. It was earnestly hoped by most of us when the
Corporation supplanted the old company, and had con-
trol over a greater income, that better ‘“ variety '’ artists
would appear before the microphone. Apart from the
broadcast of a few of the big stars, some of whom were
notable failures, the quality of this tvpe of broadcast has
not improved.  Six months ago we wrote in The Listener -
‘“ Amusenient is our great need when we listen, whether
it be given by music, song, or patter, or a mixture of the
three.  Generally speaking, broadeast music meets the
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requirements ot the listener. We cannot, however, make
the same observation as to comedy, monologues, and
humorous songs.”’ Much to our regret we have to-day to
reiterate these views. And, too, we repeat our suggestion
of July last that the Corporation shoulil direct its Pro-
gramme Department to concentrate on the search for
artistes of the tvpe needed, and when assured it has
discovered any who can get their humour over, to give
them a contract of some months at a reasonable figure.
Well-produced and well-acted comedy, sparkling revues
(not those out of the stockpot of 1880, or thereabouts),
and good humour—these, complete with good music, are
what the listener wants. We have every svmpathy with
the B.B.C. ideas of the educational side of broa:lcast, but
something ‘“ Merry and Bright > can be educational to
most of us.

However, as the result of remarks made by Sir John
Reith at Manchester recently, our hopes have revived.
Sir John, after asking his audience not to judge broad-
casting bv periodical items, is reported in the Press to
have said: ““Don’t judge them (the programmes) by
children’s hours or variety entertainments. 1 know they
are dreadful. There are occasions when I can-
not get across the room quickly enough to turn my set
oft. It is gratifying to the l.eagre to read this con-
lirmation of its views on B.B.C. variety items, but it wil
not gratify the listener, unless it is accompanied by a
change for the better. We can only add that when the
Direcior-General makes such drastic criticism of the
‘“variety ' which his Programme Department consider
good enough for listeners, surely we can feel assured that
he will report in the same sense to the Governors of the
B.B.C.? 1In that event. we have every reason to hope
that before long we shall see a much needed improvement

in the entertainment side of lroadecasting.
S00

EMPIRE BROADCASTING AND THE
LEAGUE.

N connection with the visit of Mr. H. A. Hankey to
sSouth Africa and Australia, it was anticipated that
he would be able to broadeast a short talk on his trip

through the short-wave station of the B.B.C. at Chelms-
ford before he sailed.  Unfortunatelv, the B.B.C. were
not far enough advanced with their new station to be in
a position to afford the League facilities for Mr.
Hankey’s talk. However, the League are glad to be
able to inform members that Mr. Gerald Marcuse, at his
well-knowr  short-wave siation at Caterham, very
generously gave the league facilities to speak there to
Oversea listeners on Sundav, December 11th last.

www americanradiohistorv com
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. THE LEAGUE AND
. THE PROGRAMMES.

HFE bulk of the correspondence re-

ceived by the League is concerned

with the broadcast programmes, for
this question is the one which always
exercises the minds of listeners. The
League is fortunate, too, in having at
its disposal the adwvice of a number of
local officials, who make it their business
to keep in touch with the feelings of
listeners up and down the country.
Probably none of the organisation’s
numerous sub-committees is more active
and enthusiastic than that which devotes

Wireless
Waonrlld

tion We ave fully awave of the objec-
tions which many listeners have to the
inclusion of an excessive number «of
“ talks,” but we feel a leavening of inter-
esting discourses 1s acceptable to a large
number of people and the League sugges-
tions were aimed at improving this section
of the programmes so that the matter is
at once interesting and instructive without
savouring of text book style.

The interference which is caused by
Morse has not been lost sight of, and at
the suggestion of the sub-committee a
parliamentary member of the League
emphasised in the House of Commons the
importance of placing the subject on the
agenda for the Washington Conference.
Numerous complaints of general inter-
ference such as that caused by local elec-
trical undertakings and telephone wires
have been dealt with and the assistance

A NEW COMEDY.

That Alternative (?) Programme in two Scenes produced by the B.B.C.

r —’&& "L - LONDON CALLING - = - THE

' WIRELESS ORCHESTRA WILL NOW
s — PLAY THE ‘RIENZI OVERTURE - - - -
L

Scexe L (Time 8.5 p.m.)—Mrs. John Citizen:®

I'm tired of that—heard it so often lately.

Mr. John Citizen : Well, I like it : let’s have it. I'Il get the new
station afterwards, there's a diflerent programme from there.

its labours to this important subject.
The committee, which was formed in the
early part of last year, mcets regularly
every month and deals with the numerous
complaints and suggestions which have
come to hand. Many letters merely con-
tain criticisms of a megative kind, but
the majority of writers adopt a fair-
minded attitude and their communications
often result in the League being able to
make very valuable recommendations to
the B.B.C. Tlhe following are some of
the varions matters which have received
the committee’s attention.

Earlier religious services on Sundays so
that church-goers are not compelled to
listen to another service on return home
and also ensuring that hospital patients
and others who are not permitted to listen
later in the evening, are not deprived of
religious devotion.  This suggestion is
being considered afresh by the B.B.C.

At the invitation of the broadcasting
authorities the Leagune submitted a report
on broadcasting in relation to adult educa-

JANUARY 4th, 1928.

of the post office has been successfully
sought, in this connection.

In order tosubstantiate the reports made
from time to time to the broadcasting
authorities the programmes sub-committee
invited some of our members, when cir-
cularising them regarding their subscrip-
tions, to fill in a ballot form showing
their preferences for the broadcast items
in order of popularity. The information
thus gained was invaluable and showed
the remarkable accuracy of the statements
the League had previously made to the
B.B.C. It is proposed to take further
advantage of listeners’ advice by organ-
ising a  Best Programmes’’ competition,
the winning entry of which will probably
be broadcast from London, Daventry, and
5GB. Further announcements will be
made as soon as possible in the weekly
editions of The Wircless World, in The
Radio Times, the general Press and
vig the microphone,

~ CORRESPONDENCE.

A Definite Suggestion.

Sir,—Owing to an enforced stay at home
and being compelled lo remain indoors for
the past fortnight, I have been able to
listen to several regular items in the pro-
grammes broadeast in the afternoon and
carly evening. I have enjoyed them all
the more probably because they were new
to me. 1t occurs to me that our repre-
sentatives on the Listeners Committee
may care to raise at that Committee the
advisability and desirability of giving
the evening listener a chance to hear some
of these afternoon and evening items.
1 would refer in particular to the gramo-
phone recitals on Monday evenings at
6 p.m., and to the broadcast of new
gramophone records on Thursdays at
1 p.m. Other regular items, as I have
said, were pleasing in their newness, but
the two I have specifically referred to
were exceedingly welcome to me, and, I
am sure, considering the great interest

“

- - 5GB caALLING - - - THE
MILITARY BAND wWIiLL NOW LAY
THE RIENZ!I OVERTULRE - - -

Scenk 1. (Time 8.20 p.u.)—Mrs, John Citizen: 2 2 2 ! 11!
Mr. John Citizen: 2 2 2 111
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shown to-day in recorded music, would

be equally welcome to many thousands of

evening li.teners. SyNovITIS.
Horsham, 15/12/27,

0000

Programmes.

Sir,—The great blot on broadcasting
to-day is the large amount of Yanlkee so-
called * singing.” It the dance music
players must burst into song cannot
English voices be employed for the pur-
pose?! One can stand the instrumental
part of the proceedings, but the awful
vasal twang used by these so-called
‘ vocalists  is sometimes beyond endur-
ance, and one simply has to switch off.
Ave all these dance bands American, and,
if so, why are they cmployed in prefer-
ence to Britishers?  Surely the Radio
Dance Band, operating from Savoy Hill,
might he composed of Britishers. The
large proportion of so-called *“ variety "’
1s also American, and we are thankful for
5GB when 5XX is taken that way, and
vice-rersa. When the women start on
syncopated duets and try to make noises
like saxophones one feels like getting a
gun and going to look for the cats in
the garden! GopFRrEY Lowe.

Liucoln, 13/12/27.

0000

Sir,—With reference to letter of *“ (irid
Bias,” 4/11/27, the opinion of the
ballots in the daily Press is ounly what
you would expect, hut I am glad the
B.B.C. has not started pandering to their
tastes yet. I trust the opinion of Wire-
less League members will alwayvs carry
weight however. e are told the public
like the shows at present presented by
the cinemas, but the Government has even
had to intervene there. Personally the
talks appeal to me as generally of great
interest, and the regular criticisms
dramatic, etc., enjoyable and helpiul. I
endorse your impression writer’s remarks,
‘we are agreed programmes are good.”’
1 like also the plays and sketches, which
are usually very well done. I should
place last jazz-bands as noisy, and less
suitable. to  cheap loud - speaker
reproduction.

Bream, Glos., 9/12/27.

cooo0

Concrete Criticism.

Sir,-—I generally look at the broadcast
programme in the train on my way home
in the evening. Sometimes I see a pro-
gramme or an item I would hke to listen
to later, but I more often see items which
have been broadcast earlier in the day
which are more attractive. I have dis-
cussed the point with friends and
acquaintances, and there seems amongst
my small circle to be a decided *“ tired-
ness *’ of the present evening programme.
We agree with your contributor O.H. It
is not that the programmes are not good —
they arc. But we feel they are too good,
too highbrow, too muach tmged with «
snobbish educationalism. They lack con-
viction or human touch. They smack of
the machine—a cycle of items each recur-
ring at its maddening regular point at
a definite time. In fact, too little material
of a good entertaining nature and too-much
organisation. Let us have a change. Let
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us hear in the evening sometimes an organ
from Southwark or Bishopsgate, a recital
of gramophone records, old and new,
Corelli  Windeatts Band, Frascati’s
Orchestra, the Astoria Orchestra and
Organ, the New Gallery Organ, the
Orchestra  Colombo, ctc., etec. The
B.B.C. have got into a groove of com-
placency and they want jerking out of it.
Listeners don’t want dull boring concerts
and jig-saw music. Let the B.B.C. put
their educational efforts on in the atter-
noon and give the evening listener some
enjoyable musical entertainment when he
needs it. I hope the League will press
these views, and that some day we shall
Jearn how the administrative cost of the
Savoy Hill branch of the Post Offico com-
pares with its expenditure on artistes.
Caterham, 19/12/27, J I S

AROUND THE
BRANCHES.

.............................................................. PR

Yorkshire District.

The Sheflield  branch
more  members, althongh
it Is not staying its
direction. The City  Council have
writtcn to the hon. sccretarv of the
branch appreciating the League’s action in
providing erystal sets for the blind and a
free copy of the Radio 7'tmes in Braille
where this is useful. The branch ex-
presses its thanks to Messrs. Christie and
Hodgson, Ltd., for installing the sets and
erecting the aerials free of cost; other
branches might follow the lead. The
scheme is to appeal to the public to send
in all discarded crystal sets for the pur-
pose, and to make arrangements for a
local firm to instal and put up aerials
tree of cost, the
branch paying for

appeals  for
meantime
hand in any

the issue of the
Radio  Times in
Braille. Sheffield

has lost one of its
most genial staff by
the promotion of
Captain H.
Saunders-Jacobs to
an appointment at
Savoy Hill.

The Approved
Traders Scheme is
proving of great
service to  the
public masmuch as
local  firms  have
confidence in recommending other traders
on the list to their clients leaving the
city. The new class of membership (21s.),
including personal visits of an expert, is
likely to prove very popular

Those desiring to form local branches in
Yorkshire, to ensure local facilities in
addition to the many others afforded by
the nominal subscription, should com-
municate with Mr. 8. J. Adams, 38,
Church Street, Sheffield, when every pos-
sible facility will be afforded. No city,
or even village, should be content with-

Mr.

8. J. Adams,
Yorkshire District
Secretary.

NP ————r e YT T O FYT
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out having a say and casting its well-
supported vote in the interests, not only
of its immediate locality, but of broad-
casting in general. The B.B.C., it is
confidently believed, will give every con-
sideration to recommendations of a con-
structive nature, if the listener will show
his interest by the simple method of joire
ing the only League now existing to
champion his cause.  Every listener
should join so that he may have a voice
in programme construction, receive tech-
nical advice, free insurance of his sets,
and also, from an esprit-de-corps point of
view, the satisfaction of having done his
duty.
cGoO0

London Disirict.

Since the new constitution was adopted,
no time has been lost in keeping alive the
interests of present members and to in-
crease the membership of the League.
Various  people  have already  been

The lion. C. M, de Adlcrsparr'c. London
District Secretary.

assisted with advice, particular attention
having been paid to the blind. Interest-
ing reports on various aspects of wireless
have been, and are being, written up for
the Press, and numerous wireless traders
have been enlisted to display posters and
distribute literature.

Efiorts are being made to keep in touch
with feeling regarding the present B.B.C.
programmes.  Valuable assistance is being
secured in ascertaining the likes and dis-
likes of our listeners in this connection,
and members are being asked to give their
own individual suggestions.

Members in the London postal area are
urgently reminded that the annual sub-
scription for. the year ending September
1928 is due, and not to hesitate to renew
at once. Listeners should not miss the
very many beneflits that are available not
only to associate members, but also to
ordinary members.
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. PROGRAMME
~ SUB.COMMITTEE.

A wmeeting of the l’rogramme Sub-
Commiittee was held at the League Head-
gquarters ou Wednesday, January 18th.

The question of eitectwelv contrasting
prograwnmnes from 2LO and 5GB was con-
sidered.  The Committee had before
them reports showing that listeners were
dissatisfied and disappointed with the
“ alternative ”’ programme. They further
discussed a proposal by the Kditor of
The Listener with a view to elieiting the
views and ideas of listeners on what was
thought to be the best allernative pro-
grammes. Tlie Committee hope soon to
be able to muke a public announcement
on the matter.

Fruther consideration was given to the
broadcasting of eavlier religious services
on Sunday evenings.

The League's 1epresentat|\es were in-
structed as to the attitude they should
adopt on various matters likely to come
before the Wireless Olgﬂll’SrltIOHS Advi-
sory Committee,

The Committee discussed the question
of a permauent chairman, in place of the
present method of each member taking
the chuiv in turn.

DISTRICT AND
BRANCH NEWS.

The following is of pmtlcuhl interest
to listeners in “lke counties of Oxford-
shive, Berkshire, Buckinghamshire, Bed-
fordshire, Cambridgeshire, and Hunting-
donshire

The District Secrefary
a most willing horse.
tire him with letters, be the subject of
tlie most trivial kind. Tle is out to help
any member of the League when in diffi-

for this area is
Youn can never

cuity or doubt; so make a note of lis
address.
Al he asks, on lehalf of ihe Leagne,

s that each existing member should ke
1 New Year resolution to Lring in one
friend, possessing a wireless sot, who s
not vet a member.

The Districl Secretary,
the lLeague’s Programmes Comniittee,
would welcome letters of counstructive
eriticism on the daily broadeast pro-
grammes.

who is also on

Here is his address: —A. W. Shirley,
133, Walton Street, Oxford.
oooco

East Coast Area, Comprising Lincolnshire,

Norfolk, and Suffolk.

Reports from some of the dislricls in
this avea point to a greuter interest heing
taken in the doings of f{he Wireless
League. Many new ' members are olfer-
ing to act as local secretaries and corve-
spondents 1n their districts.

It is the earnest wish of all district
secretaries to get into touch with those
who will represent the Wireless T.eague
in their localities, and any enquiry in this

the Old Kent Road.

Wireless
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connection will have most careful atten-
tion, Fvery  facility will be afforded
those undertaking the work. The duties
are interesting, and not in any way orer-
ous.

Members in this area arve specially
interested in what the Ipswich Branch
has  accomplished, and congratulations
are due to that branch on the success
that has atlended their efforts in heing
able to present a very fine wireless set
to the Suffolk  Convalescent Home.
District Secretary, R. T. Little, 39,
Londou Road, King's Lynn.

0000
Gillingham (Kent) has one of tlie live-
liest branches of the League. The
branch  holds regular neetings, social
and otherwise, and also issues a
Monthly Bulletin free to its members.
This, with the

lectures so ably

given by DM

W. M. Cox, con-

tributes largely to
the continued sue-
cess of the branch.
All  these activi-
ties aire controlled
most  ably and
efficiently by the
Chairman, Mr.
W. E. Norton, and
the Hon. Secretary,
R. Harrison.

Mr. W, E. Norton,
Gillingham Branch
Chajrman. M.

NEW YEAR
DRAMA IN COURT.

(Recerded by E. C. Thomson.)
< ‘ M only an enuineer don't blame

me !’ was the dl.nn.mc ery wrung

from Major Eestasy, Chief Engineer
of the Superior Broadeasting Compan}
when giving evidence at the resumed
hearing ot the case of S.B.C. ». Albert
Harks at the Courts vesterday. Mnr.
Albert Harks is alleged by the S.B.C.
to have uttered publicly a disrespectful
remark concerning a  transmission from
Station 2 Hallo.”

My, Justice Sighs threatened io clear
the Court at one point in the proceed-
ings when the defendant was intimating
his  desire  to express his unbiassed
opmion of the S.B.C. talks.

Seen in the Old Kent Koad.

Outlining the case for the plaintives,
Sir Hwry Haugh-Haugh said that, on
a certain  uight in Januavy, 1927
the defendant was seen walking alouy

No sensible jury
veminded that this
eircumstance was not, per se, a point in
the defendant’s favour. However, that
was us it might be. Suddenly the defen-
dant was observed to stop and listen to
the emanations of a loud-speaker sus-
pended ontside a radio en:porium,

Mr. Justice Sighs . What is “radio?’

Sir Harry: TForgive me, m'lord; I
should have =aid *‘wireless.”

Jr. Justice Sighs: Don't fog the issue.

Sir. Harry continued by saying that
the defendant, after pausing a moment,

would need to be
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was heard to say something calculated
to lower the prestige of the S.B.C. in
the ¢yes of two steel hawser makers, a
meat purveyor’s messenger, a charlady’s
consort, and a number of ‘“ snpers.” Mr.

Haydn Seeking, of the S.B.C., was
present at the time.
_ Poetry for Sevenpence.
Giving evidence, Mr. Haydn Seeking

said he was of poetic temperament and
was attached to the S.B.C. He had
vecently published a little book of 1jricai

verse entitled : ‘“Stifled Spawn, and
other Spasms,” price 7d. post free to
anyone present—

A Voice: What the dence—!

The Judge

Sir Harry:
Lordship.

Cross-examined by Mr. Cheep-Breefe
(for the defendunt). witness said: ‘I
think the lond-speaker was reproducing
Prof. R. Kive's stimulating talk on
¢ Fallacies ubout IFlamingoes,’ Dbut it may
have been Chamber Music.’

Mr. Cheep-Breefe: 1 put
that you couldu’t fell the difference?

Witness : I think Prof. R. Kive wus
imitating the cry of a flamingo.

Mr. Cheep-Breefe: Was it a melcdious

Turn that man out!

It’s the defendant, your

it to you

cry?

Witness: Oh no: it sounded like
Chamber Music. But it was very
beautiful.

Mr. Cheep-Breefe - And what did you

hear the defendant say?

Witness : The defendant said :
*Lumme, ain’t it rotten?’’  {Sensalion
in Court. ]

Judge on Flamingoes.

Siv Harry Haygh-Hangh then called
upon Major Eestasy, the Company’s
Chief Engineer.

Sir Harry. 1 believe, Captain—er—
Mujor Eestasy. von are of o poetic fem-
perament ?

Witnrss . Oh, rather! T mean to say—

Sir Harry © 1 beg vour pardon; T have
mixed up my papers. What I want to
ask 1s whether, technically speaking,
Prof. R. Kive's talk could huve carried
as far as the Old Kent Road.

Witness (with couviction) : Most cer-

tainly. We have been heard in Sideup!
Sir Harry: Could it have leen mis-
taken for Chamber Music’
Leaning forward, and with a voice

charged with deep emotion, Major Ecstacy
said: ** 1'm only an engineer; don’t blame
me! It is true that what goes into the
microphone is not always what we send
ohit. We engineers try to improve it! "
[Sensation in Court while Colonel Sand-
stone Curvy, an official of the S.B.C,
was ohserved to lean over and whisper
excitedly to Siv Harry Haugh-Iangh.]

Mr. Justice Sighs: How can vou im-
prove a talk on flamingoes?

Wituess: We should endeavour to in-
troduce more modulation, increasing the
sidebands and—

Mr. Justice Sighs . And if that had no
effect ?
Vitness: We
don't, do it.”
Professor in Arson Case.

Kive was next called but
B 24
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did not appear. It ~was stated that,
owing to chronic myopia, the Pyrofessor
had strayed into Court VI. aud was now
giving evidence in a case of arson.

The Judye: Where the flaming goes?
(Loud laughter.)

Examining the defendant, Mr. Cheep-
Breefe said: <1 believe, Mr. Albert
Harks, that you ave a bookmaker’s assist-
ant, a man of taste, and a student of
some of the most widely-advertised cor-
respoudence schools?

Mr, Horls: That is so, Sir.

Mr. Cheep-Breefe: Now did vou, or

did you not, say: ‘‘ Lumme, ain’t it
rotten? "’ ]
Witness (with emphasis) 1 did uot!

[Sensation in Court. |

Mr. Cheep-Breefe - Then what did you
Bav '’

Witness - 1 said, ““ Ain't it chronic?”
[Renewed sensation.]

The Court then
cuperate.

% * * %

STOP PRESS.—Our Legal Correspon-
dent wives that Mr. Albert Harks' ease
is not so black as it looks. He has just
jotuned the Wirveless Leazue and is obtain-
ing Free Legal Advice,

SPOP STOP PRESS.—Our Legal Cor-
respondent  wires: Case off. S.B.C.
apologises and undertakes puy costs.

adjourned to re-

IMPRESSIONS OF THE
PROGRAMMES.

WONDER was I dreaming while I
listened to the final of ¢ Rigoletto,”
or did the stage vlock sirike only six
when the time was midnight, and then a
few seconds later strike twelve? The
performance was interesting (as nearly
all Verdi's opera rqusic 1s), but 1 don't
think it was good. An opera with three
such dramalic moments in it should be
given in a plice where the voices and
the orchestra have room to do the music
and themselves justice.
cooo

During the Christmas programmes a
dozen of us heard o most interesting talk
on “The ABC of Faces” given by
Mr. Johu Clennell. It provided all of us
with quite an exciting, amusing, and
perhaps, instructive fifteen minutes. The
B.B.C. might eusily do worse than ask
Mr. Clennell to give us some more.

0000

Just a word to the many kind and
helpful corvespondents who send me their
views on the past month’s programmes.
These notes have tu be written about
eight to tei duvs before they are pub-
lished, and the views and suggestions sent
me would be still more helpful if I could
receive them not later than ten days
before publishing day, which is the first
Wednesduy in each month.

cooco

Oune correspondent (A/H 3599) suggests
that too many of the good things Lroad
cast ave put on too lale. She says It
Is not cvervbody that can sit up il
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eleven o’clock.”™ T suppose not, but 1
find it d.ficult to get to bed until well
after that hour. However, what are the
views of our members on the point?
(As a coincidence I am told by the secre-
tary that this very point is being con-
sidered by the Programmes Committee of
the League at this moment.)
cooo

A large number of correspondents have
written in praise of the morning service
at 10.15 a.m. I have not been able to
heav it, but it does appeir to .meet a
need amongst those listeners who arve at
home and those, unhappily, in hospitals
and similar institutions,

oCcoco

One of the most zealous and successiul
of the district secretaries of the League
writes me, saying :-

It does seem a pity, in the writer's
opinion, that in such excellent {are
as was provided by lust month’s pro-

7

From quite another kind of listencr, 4
lady who has been forced to spend the
greater part of her life in bed or on a
couch, T get the foilowing :—* The
pieces of nuasic played at the Svmphony
Concerts ave too lone. The interest of
the listener wanes before the end is
veached. T like opera and oratorio music
national songs, playlets, informal pro-
grammes by the B.B.C. staff (we ought to
have these oftener), and the Epilogue on
Sunday eveuings. I think there are too
many chamber music concerts.”

cooo

This listener also tells me she listens
to practically evervthing 2LO broadcasts
every day. and that she thinks the pro-
grammes of the old Company were more
enjoyable than the stiited ones of the
Corporation,

0000
Another energetic district secretary
writes :—"“ The cheap Americarl type of

”

T IYOU WiLL NOw HEAR

A VARIETY PRQOCRAMM
FROM - - - - »

[ S—

WANTED : REMOTE CONTROL!
expressed in public by

grammes there should still have heen in
evidence the old faults to which so much
allention has been called in the past : (1)
Cutting up an enjoyable ‘menn’ with
often uninteresting talks, language los.
sons, ete., making the programme < hitty
(2) American turns of a twangy and -
tating nature, tending to deprave in-
stead of to elevate taste. 1 do not think
the hands of Bridge are likely to appeul
to many. When may we expect an
uninterropted entertainment from 7.30 to
10 p.m. from any one station? The
Sunday services still follow those return-
ing from service at a church or chapel,
in spite of the fact thers is any amount
of Tight and suitable music for this day
of resl; and patients at hospitals and
other institutions ave still needing their
wireless evening service carlier in the
evening on Sunday.”

The views of the writer of the above
are worth very serious attention. He
comes into contact, daily, with wmany
members and listeners, and the particular
branch of the Leacue he is conmected
with is one of the biggest in the countyy.

wwWw americanradiohistorv com

Our
the Director General
variety programmes.

artist recalls the sentiments recently

of the B.B.C. on the subject of

artist is becoming {oo prevalent. One
doesn’t mind a good artist, even with a
strong American accent, but the Satur-
day night variety programmes are being
inundated with the ‘soul-killing speciex.’
The ultra-highbrow Symphony concerts on
Sunday afternoons and evenings are
causing dissatisfaction to a great numher
of listeners. Many are works being tried
out by unknow. conposers. The popular
picces are, of course, welcomed.”’
0000

Some variety ULroadcasters who seem
from expressed opinion to have pleased
the listener lately are :

Julian Rose,
Tex Macleod,
Mimi Crawford, and
Jen Lutona,
[sleNeNe]

The idea of the play “ Pursuit”’ was
good, :ind the greater part of the dialogue
well written. The weak back-chat be-
tween the plane and the air station could
have been omitted with advantage. The
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noises left the listener with too great an
imaginative difficulty to overcome. It
would seem necessary to exaggerate sowme
hoises rather than to be too accurate. As
4 contrast 1 would refer the B.B.C. pro-
gramme builders to the excellent noise
effects produced at some cinemas {and
sonmetimes broadcast). In a good many
instances these are provided by the
marvellous Wurlitzer organ.
cooo0

And, by the way, why daes the Radio
Pimes anmounce Lhings for two or three
weeks conseentively which fail to happen !
TFor instance, the Plaza organ.

coco

The *“light operatic programme’ on
the 10th was good (since when have
“Pannhinser,” ¢ Aida,” etc,, beeu
““light ” opera?). The artistes, Rachel
Morton and Parry Jones, sang well. and
seemed in sympathy with those parts of
the various opetas selected for the pro-
granime.

co0o00

Anotlier couple of good variely turns
recommended to listeners—Hary Hemsley
and his “kids "’ and Cracie Fields.

cocoo

And  what  about the mew idea,
« Charlot’s Hour*’? T thought it dis-
appointing, and I hope Mr. Charlot will
not depend too much upon the gong und
the limerick competition. 1 have no
doubt he has many good things up his
sleeve, bul his singers don’t suit “ good '
sungs ; he ought to get sinzers who can
sing without so much tremolo, and per-
haps a little less * cackle ™’ would be an
advantage.

CO000

The Hallé Concert on the 19th cam
through excellently, and this camot
always be said for relays from Man-

ENROLMENT FORM.

To be filled in by rcaders who wish to become members of the League, or to renew their membership for a further

period.

Yo the seeretary, The Wireless League,
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chester. A good progranune, well played
and most enjoyable to listen to.  The
Stravinsky piece the only doubtful item.
0. H.

CORRESPONDENCE.

Morning Religious Service.

Sir,—May I send through you a messaze
of thauks to tliose who are lwoadcasting
the religions service each morning.

Here, at any rate, are some listeners
whe very much appreciate what is being
doue, and who hope that the effort will be
continued. (Mrs.) M. A, D.

South Devon.

January 15th, 1628.

0000

Sir,—I wish to say that I amm most
thankful for the morning service daily
at 10.15. 1t is just right, in every way,
and this morning the singing was bean-
tiful.

1 love the pravers specially chosen for
crvent events, and the thanksgiving in
the same way. It is a great help and
privilege to us all to be able to join in
this service. A/H.6379.

Sussex

Jannavy 11th. 1928.

VL Qoo

Evening Programmes,

Sir,—I was interested to read the (wo
letters in this month’s Listener from
“ Synovitis 7 and “J. H. 8. re the
suggestions for putting on some of the
afternoon items for an evening occasion-
ally. 1 think this idea has good ground
for being earried out, as some of the hest
items T have heard have been during attev-
noons, when L have been able to listen.

FEBRUARY 1st, 1928.

1 hope our representatives will go in for
some of the orchestras and cinema organs
coming on at night now and then.
Lancashire. J. 1 G,
Janaary 14th, 1928,

00QO

A Wireless Appeal.
SurrFoLk CoNVALESCENT HOME.
Sir.—I am very pleased to imform yon
that the appeal of the Ipswich branch of
.he Wireless Leagne, on behalf of the
Snffolk Convalescent Home (Felixstowe)
wireless installation, can now be closed
with a total of £45 6s. 6d. We have
secured a tender which is much cheaper

than at first  anticipated. 1 have
pleasure in  acknowledging the final
amounts. L. H. WOODWARD,

Ipswich. Hon. Secretary.
Jannary 16th, 1928.
0000
Controversy.

Sir,—I have read lately with much -
terest various articles and letters in the
newspapers expressing the views of a
number of people—some of them well
known ; one of them is a governov of the
B.B.C., and one of them a chairman of
oune of its committees. All the views ex-
pressed are, I have no doubt, excellent
from their particular point of view.
But why should suach expression be neces-
savv!  The League lhave supplied the
B.B.C. with the collated views of thous.
ands of its members, and a hig daily
paper has also provided good indication
of the desires of the listeners. The wishes
of the listening public surely can be meb
by the governors of the B.B.C. directing
their programme officials to draw up their
programmes in accordance with the votes
of listeners as cast in the two efforts ve-
ferred to. E. A. G. H.

Earlsfield.

January 18th, 1928.

7, Southampton Street. 1olborn, W.C.1.

*enrol me as a member
Please —————————r—e
renear my  membership

4+

ending §. . ... ......

* (roxg out line not required.
+ Associate Menhers pay « mnimuon annua

the Wireless League. I enclose .o

Membership is One Guinea per annuni.

T Insert

$ Assoeiate Membership su
cover membership un

WRITE IN
CAPITAL
LETTERS.

Name (in full)

= A saocinte Membership ' or ¢ Membership.”

bscriptiong lapse on the 30th Seplemler ;

(it the anniversary of the date of payment.

(State whether Mry., Mrs., or Miss.)
e, . o B WS ARy g ML e o i RS0 A i AR 6D 8] 8 Seinn 0] ] i

which entitles me lo

wilh all the privileges and vights as enumerated in the Constitution of the League for the period
pi J p

1 subscription of Two Shillings, whilst the fee for Jull

One Guinea subscriptions, however,
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SUNDAY PROGRAMMES.

A Regrettable Decison.

HE decision of the B.B.C.’s Advisory Committee

on Religion, a committee composed of clergy and

ninisters of various denominations, that they can-
not see their way to recommend that the broadcast -reli-
gious services be given at an earlier hour than eight
in the evening, is a great disappointment to listencrs.
From the evidence collected by the League’s officials and
derived from many hundreds of letters, the decision will
be a disappointment to the majority of the listening
public.

The Programmes Committee of the Teague, in response
to requests from local branches and members, have, from
time 1o time in the past twelve months, reviewed the ques-
tion, and on each occasion when publicity has been given
to the matter, such publicity has evoked more and more
approval for the earlier broadcasting of the service.

The argument advanced in some quarters that such a
change would tend to keep people away from church or
chapel is, we are convinced, a false one. On the other
hand, there is abundant evidence that the broadeast of the
service at an earlier hour—and from a place of worship,
not from the studio—would be welcomed and listened to
by many thousands who do not attend any place of
worship.  We think it a short-sighted policv on the part
of the representatives of the churches to have decided
against an alteration which, we believe, is desired by the
broadcast public and which, too, we think would have
advanced the cause these representatives have at heart,
by providing them with a more receptive and sympathetic
audience.

Lighter Music Winted.

There is, ftoo, another alteration in the Sunday
programmes urged by listeners. Readers will have
seen in  recent LISTENER pages letters from cor-
respondents in various parts of the country asking for
a brighter type of music on Sunday than is the usual fare
served to them bv the B.B.C. ‘lhese letters are only a
few out of many hundreds, and a further selection
appears in this issue.

It is probable that more people listen to the broadcast
on Sunday evening than on any other evening of the
week, yet the musical fare is the dullest and most insipid
of the week’s programmes. It is, too, the only evening
of the week without even the so-called ‘‘alternative.”
We have suggested in these pages on mere than one occa-
sion that the example of those responsible for the pro-
crammes of the National Sunday League Concerts might
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be followed with advantage and pleasure to the listener.
It is cven possible that the B B.C. might discover ele-
ments of ‘“education’’ in such programmes. There are,
too, the programmes of music given in the parks and on
commons and other open spaces on Sunday afternoons
and evenings, any of which would please the listener a
great deal berter than those which he is forced to receive
trom the B.B.C

One consequence of the policy followed n this direc-
tion by the B.B.C. is that valve users more and more turn
to the Continental broadeast stations for their Sunday
programmes, and get them.  Notwithstanding Captain
Eckersley’s opinion thai any station outside this country
reaches the British listener as ‘‘ a nasty noise,”’ most of
us know better, and with a valve set of modest preten-
sions there are severa! Continental stations, particularly
German, which reach listeners in this country ncarly as
good as 5N X and, in a good many parts of the country
a great deal better than 5GB.

surely the policy followed by those responsible for the
music given in our public spaces and by the admimstra-
tions of the hig broadcast stations on the Continent can-
not be whollv hbad? But such would scem to be the con-
clusion one must draw from the non-progressive policy
of the governors of the B.B.C. We hope, before the
long-promised regional scheme comes into heing, that there
will be a change for the better and that the listener will
be able to switch on during Sundays with a confident
feeling that he is going to hear something good and
pleasing, not dull and boring.

D000

THE REGIONAL SCHEME.
Q- GOOD deal of interest has been and is being

shown by the listener in the recent announcements

on ‘‘controversial ”’ broadcasts. At the moment,

the listener himself i1s on the fence, and there he will

remain until he has heard one or two samples of the items.

One thing he is surc of, and that is, he wants to be enter-
tained and not talked at.

TFor this reason he is much more interested in the
Regional Scheme and when he may expect to be giver
really alternative programmes.

There have been startling rumours latelv, vaguely
hinted at in the daily press, thuat the Postmaster-General
is withholding his approval of the scheme. ‘° Rumour is
a lying jade,” but even a ‘‘ lying jade ’’ does not always
lie, and if the B.B.C. want backing in their negotiations
with the P.M.G. the sooner they tell the public the better

www americanradiohistorvy com
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THE INSURANCE
DEPARTMENT.

The Extension of Cover for Members.

‘When the insurance benefits shared by
members of the League were widened,
three or four months ago, to cover the re-
erection of aerials blown down by storm
and tempest, it was expected that the
League’s insurance assessor, Mr. S, J.
Adams, would have a much busier time.
This anticipation was correct.  DMr.
Adams reports to headquarters that he
has had the busiest three months since
the League was established. He thiuks,
without doubt, that the recent extension
of the insurance benefits meets the great-
est insurance need of the listener.
Most of those whose claims he has settled
have expressed their satisfaction, and
have become active propaganda agents for
the League. There have been some claims
which have proved diflicult to settle, par-
ticularly those where the aerials collapsed
in a gale, and it was found after the
claims had been made that the subscrip-
tion to the League was overdue, M.
Adams adds that similar insurvance cover
to that offered free by the League woulil
cost the individual member a premimm
of 10s.

PROGRAMMES
COMMITTEE.

The Progranimes Committee of the
League held their usual monthly meeting
at Headquarters on March 7th last.

The Committee discussed reports and
letters before them from local secretaries
and members with regard to the pro-
grammes of the B.B.C. in general, and
in particular with reference to the dis-
satistaction shown by listeners with the
type of programme broadcast on Sundays.
Strong representations were hefore the
commitiee pressing for the religious ser-
vice to be broadcast at an eavlier hour
than eight o'clock in the evenmng, and
that, whenever possible, such services
should he relayed from places of worship,
and not given from the studios. The
comniittee decided to bring this matter
again to the notice of the B.B.C., and a
memorandum was prepared for forward.
ing to the Religious Advisory Committee of
the B.B.C, setting out the reasons for
the proposed change.

Reports received as to the broadcasting
of controversial matter were considered.
It did not appear from the veports that
listeners generally were much interested
in the question. Tlhe aspect of the mat-
ter which appeared to concern the listen-
ing public was that more talk might mean
less entertainment.  The Committee re-
corded their opiunion that the 13.B.C., be-
fore applying for a removal of the ban,
should have made some attempt to dis.
cover the wishes and desires of listeners
on the matter. It wus felt by the Com-
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mittee that the concession had placed on
the B.B.C. a serious responsibility, and
time alone would show whether the Cor-
poration were capable of bearing it im-
partially and f(:ariessly.

The Committee discussed the Regional
Scheme, and regretted the appavent de-
lay in pressing forward the scheme, a de-
lay which was causing more and more
listeners to turn to the Continent for
their alternatives.  The Secretury was
directed to press for further information
as to the causes of delay.

In future, the Committee decided to
meet on the third Wednesday of the
month.

such a fashionalle pursuit nowadays

there can be no real harm in
acquainting the listening public with the
history of what I may term * The Great
Sunday  Seandal ' (said the night
watchman).

It is a little difficult to trace exactly
how the incident was reported to the eurs
of the Mighty at Havoy Sill, but it got
there, and the place hecame an inferno,

APKIL gth, 1928.

cident, as his Sunday School teacher
reported him as missing.

According to the story which the boy
is said to have taken to Havoy Sill the
next day, he distinctly saw Murthwaite
on Sunday afternoon sitting at his dining
room window in Myrtle Avenue, Golders
Green, wearing headphones. This would
be about 3.45 p.m., when the Sabbath
String Scrapers were just warming up in
their elevating recital of the *‘Iifty-
Seven Preludes in Consecutive Fifths.”

The boy would instantly have dis-
missed the image of Murthwaite from his
mind in order to meditate upon higher
things more appropriate to the day, if
Murthwaite had not suddenly smiled.
Naturally the hov was dumbfounded ; all
the lessons he had learnt at lavov Sill
rushed through his brain, and he won-
dered whether he should
Sabbath calm by calling a constable, or
nourish the rankling truth in his youth-
ful bosomm until he saw his employers
next morning. He decided.on the latter
course.

We can well imagine (continued the
night watchman) what a night that httle
fellow spent waiting till the dawn of
Monday.

Next morning the story was told and
Havey Sill became a seething cauldron.

D@ON s

Those Sunday programmes !

Some say that a Prominent Official him-

self witnessed the revolting affair.
Others maintain that the news filtered
through second-hand, garnished with
those trifling  extravagances  which

always creep in when truth is in the
balance. It was suggested, for example,
that Murthwaite laughed aloud, whereas
subsequent reports went to show that he
merely swiled very hroadly.

I am inclined to believe that the real
witness was none other than a Havoyv Sill
office hoy, who, it appears, may have hLeen
in Myrtle Avenue at the time of the iu-
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Courts of Enquiry sprang up like ocean
fungi and proved about as useful. The
Sunday announcer swore by all the little
knobs in the Control Room that nothing
unseemly had occurred in the studio to
mar the sauctity of the day, the hour, or
the minute. Nothing could possibly have
raised a smile, even among a music hall
audience. The String Serapers, too,
were submitted to interrogation, but as
they were Jugo-Slavians and were for-
bidden to point because it was rude, their
gesticulations were pointless,

After a solemn meeting of the wlole
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staff in No. 1 studio, to organ accom-
paniment, it was finally decided that a
new Committee of Elucidation should
send two delegates—one wncle and one
aunl—to cross-examine the miserable
Murthwaite in his den, and find out what
he had been laughing at.

L am not surprised (said the night-
watchman) that the 53 page report of that
interview was suppressed. How it
reached me at the hands of a Iligh
Official who refused payment I do not
choose to disclose,

On the score of Perfect Propriety, the
Havoy Sill people emerged unsullied.
Murthwaite admitted that their Sunday
programnmes were nothing to laugh about.
What he added, and what, I hope, the
Havoy Sill people will take to heart, is
best said in his own words: “ Listen to
your programmes on Sunday? Hardly,
dear friends. Six days do I labour with
hand and brair. On the seveuth 1 prefer
relaxation—with a little of life’s joy to
crowd out the sadness. Do you really
mind if I listen to foreign stations?

I am not sure (said the night watch-
man) whether Havoy Sill has supplied an
answer.

DISTRICT AND
BRANCH NEWS.

Western Area.

District Secretary : My, W. O. Coate,
The Llms, Wembdon, Bridgwater, Som.

The Western Area is so large and seat-
tered that the great bulk of the activities
of the District Secretary have to be per-
formed throngh the post.

Mr. Coats reports that spuace is re-
served weekly for ‘‘ Wireless League
Notes and News '’ in the columns of the
Bristol T'imes and FEcho, the value of
which publicity to the League is fully
realised and appreciated.

1t is hoped at an early date that the
League may be represented on the Bristol
section of the Advisory Committee of the
Cardiff Station.

Interest in the League in this Area has
been fully maintaived, and it is hoped
that the continned local publicity will be
reflected in increased membership.

0000

Nottingham Branch.

Secretary : Mr. A, Gullick, Congquest
House, 51, Burton Street, Nottingham.

This brarch is organising a “ juuk
sale of wireless apparatus, accessories,
etc. The quantity of material sent in
to the Secretary up to date maukes it cer.
tain the sale will be a success. It will
provide an easy ‘‘ exchange’ for a good
many listeners and experimenters, who,
with one hand, will be able to dispose of
unwanted material, and, with the pro-
ceeds of the sale in the other hand, ac-
quire material of use to them. Arrange-
ments can still he made by the Secretary
for the collection of goods, provided he
receives the name and addvess of the
seller, a list of the muteriul it is desired
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to sell, and the prices at which it is to
be sold. Mr. Gullick will he pleased to
advise and help other secretaries in con
nection with any similar venture, if they
will communicate with him.

0000

East Coast Area.

District Seeretury : Mr. R. T. Little,
39, London Road, King's Lynn.

The past month has been fully occupied
in the fixing up of meetings with the
local branches. Encouraging reports con-
tinue to reach Mr. Little of the activities
of the Jocal hranches. In this area there
seems general dissatisfaction with the de-
lay in connection with the B.B.C. re.
gional scheme, and listeners are turning
more and more to foreign stations for
their “alternative *’; on Sundays this is
done so regularly by many listesers that

the English programmes leave them
““eold.’

0000
Ulster.

Distriet Secretary : Mr. John G. Blair,
Rosemary, Station Road, Greeuisland.
Co. Antruin.

The untlagging enthusiasm of members
of the Experimental Section is abundantly
evident in the good atlendances at the
nightly meetings at 37, Fountain Street,
Belfast. Under the able tuition of My,
B. McCann many members of the Morse
Circle are showing wonderful proficiency .
The investigation and comparison of vari
ous tvpes of aerial

mstallation and
earth equipment
has  been under-

taken Dy the
Chairman, Mr. J.
Stewart.  who s
supported in.  the
endeavour by an
able hand of ex-
perimenters.

\nother feature
of the Section’s
activity, and oue

which is  proving
of inestimable ser-
vice 10 members
and their friends.
is the construction
of various combina-
tions of receiving
apparatos, aud carveful tabulation of the
results achieved in their operation. The
pooling of equipment for this purpose
makes possible such observations as are
available only to very few single experi-
menters in possession of a wide range of
component parts, and the idea is one that
commends itself to the members in other
areas.

The rapid increase in the numher of
advertisement Hashing signs, with their
interference effects, is a subject to which
attention will shortly be directed by the
section.

Mr. J. G. Blair,
Ulster District
Secretary.

0000

South Wales Area.
Distrizt Secretary : Mr. F. A. Davies,
106, Newfoundland Road, Cardiff.
Although South Wales has been badly
Lit by the general depression in trade,
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which in turn las greatly affected the 1o
newal of membership of the League and
the obtaining of new members, the Dis-
trict Secretary reports that a bright spot
has appeired in one district, viz., Maes-
teg. A very successful branch meeting
has heen held in this district, and a new
start has been made, with Mr, H. W.
Shilbach, 49, Neath Road, Maesteg, as
Secretary. Mr. A. J. Lloyd is Chair-
man, and Mr. T. 8, Pugh is Treasurer.
With these three gentlemen at the head
of affairs things will go swimmingly.

Members are still coming in from all
the surrounding districts. Legal and
technical queries have been received, and
have been or are being dealt with by the
departments concerned,

Enquiries are still being made regard-
ing the six free visits by an expert to
which the * guinea’ menmbers are en.
titled each year. A pitrol-engineer has
now heen appointed for the Cardiff dis-
trict for this purpose.

00 0O0

Lancashire, Cheshire and North Wales
Area.

District Secretary :
50, Garswood Road,
chester.

The Lancashire, Chesliive and North
Waules Area have taken up the matter of
the B.B.C. programmes in the Press, and
listeners are forwarding daily useful ano
critical letters in connection with they
dissatisfaction with the programmes. It
1s too early to give a résumé of this corve.
spondence, but in next montl’s jssue com-
meuts will appear in the form of ex
tracts from these letters, which might
prove of use to the programme-huilding
department, if they desire assistance in
the matter.

The Wireless League members had {he
opportunity of listening to an interesting
lecture at the Albert Hall, Manchester,
by Mr. . K. Turner, on “ Modemn
Broadcast Receiving Apparatus.””  The
chair was taken by S. Z. de Ferranti.
The lecture was organised hy the Asso
ciation of British Radio Societies. Wire
less League members are alwavs wel
comed at these lectures.

cocooo

Mr. J. E. Kemp,
Moss Side, Man-

Yorkshire Area.

District Secretary : Mr. 8. .J. Adams,
38, Church Street, Shetlield

The branches in this area which appear
at the present time to be doing most fou
the listener nre Leeds, Goole, and Shef-
field. 1t is hoped that propaganda work
now going on in other centres will pro.
duce, in time, vesults similar to that in
the three places mentioned above. Leeds
Branch had a stall at the exhibition held
o short time ago, and, with the united
efforts of the local committee and secre-
tary, many hundreds of new members
were added to the list of an already pros-
perous branch.  Goole has set itself the
task of equipping with wireless local hos-
pitals and sanatoria. Sheftield has under
consideration the provision of a wireless
installation in a local sanatorium, where
it is hoped to instal with the set 70 head-
phones and the usual loud-speaker. It
is interesting to slate here that the Shef-
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ficld Kdueation Committee have decided,
after enquiry, that there is not a ma-
jority of the local teachers in favour of
wireiess installations in schools, and that
there is doubt regarding the value of
wireless for educatiomal purposes. Conse-
quently, to the relief of the ratepayers,
but to the disgust of the scholars, th
committee las further decided that the
cost of installing wireless in Sheflield
schools is not warranted. It is hoped the
Fducation Department of the B.B.C.
have survived the shock produced by
Sheifield's pronouncement, and that steps
are bemg taken by the Corporation’s
Director of Education to cause the fathers
of the city to change their views.

Siv,—1 was sorry to read that the Wire-
less League’s request for Sunday scivices
to be broadeast at 6.30 p.m. has beeu re-
jected by the B.B.C., who, following
their usual custom of ignoring the wishes
of the great mass of listeners, have de-
cided to continue the present policy of
closing stations down from 5.30 to 8 p.m.
on the only duy of thie week during which
most of us wre able to listen at that time
of the day.

I see that in coming to this decision
the B.B.C. have acted ou the advice of a
religious advisory committee. How is
this committee constituted? Arve the
members elected by the various religious
bodies? 1 am sure that most God-tearing
people support your proposal. The
Church canuot afford to inconvenience
such a vast body of poteutial followers,
who, until hroadcusting came, gave little
thought to religious matters. T sincerely
hope that the B.B.C. will do their duty

Wireless
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to the public by carrying out the League’s
recommendation.

1 enclose one or two suggestions for
consideration when you are drawing up
vour next Programme Report.

“ SOTTHAMPTON.”’

March 22nd, 1928.

0000

Licences by Instalments.

Sir,—As a member of the League I wish
to put forward the suggestion that licences
he payable by instalments on the same
system as Health and Unemployment In-
surance, wviz., by means of cards issued
hy the Post Office.

There is much to recommend this
sclieme, especially as the poorest now has
his wireless set and enjoys the educational
and other advautages of wireless in the
humblest home. Ten shillings sometines
represents a substantial amount to such
people, and if it were payable, say, at
1s. a week. and the card were the licence
until eompleted, when it could he ex
changed for a licence, therve seems little
difficully.  To the unemployed, who
should not be debarred the advantage of
wireless, and to the very poor, the system
would be a great advantage. S. J. A.

0000
Oscillation Again.

Sir,—Sinee the early days of broadcast-
ing I have been a contented, grateful and
admiring listener. 1 should now like to
register my first growl against the B.B.C.
It is this, Why arrange for more pro-
gramumes when such a large number of
listeners cannot enjoy the existing ones
because of interference by neighbours?
By a weekly visit to the microphone Capt.
Tckersley could teach the valve-set user
how to play the yame, and give the crystal
user a chance to hear the good things
which are already provided.

‘* EXASPERATED. "’

Brockley, S.E.4, Feb. 16th, 1928.

" ENROLMENT FORM.

APRIL gth, 1928.

Radio Plays.

Sir,—It is especially noticeable that plays
are more often commenced at 9.30 p.m.
thau at 7.45 p.m., and this is most unfair

_ to the great majority who go to bed be-

fore 11 p.m. and is only in favour of the
classes who dine at 8 p.m. I pointed
this out a year ago to the B.B.C., who re-
shed that theyv iutended to give more
plays carly, but they have hardly given
us any. I have heard the same com-
plaint” from many listeners. ~We want
our main programme at 7.45 p.m. or 8
p.m., and second news at 9.30 or 10 p.m.

As regards variety programmes, are the
B.B.C. trying to kill this pepular form
of entertainment by the . deplorable
quality of the so-called artists, especially
the dismal American syncopated singers
who all sing the same dismal songs m a
manner only suited to the poorest eflforts
of jazz band singers, or is it that the
B.B.C. will not pay for decent artists? It
is quality we want in every form of pro-
gramme, not quantity. (. B. LYLE,

Brig.-General, C.B.
Lyvndhurst, Hauts.
February 4th, 1928.

APPROVED WIRELESS

Faurne, W.5.—Western Wireless Co,,
g, High Street, Ealing, W.5.

HasMersyrin, W.6.—Sydney Hellyar,
Ttd.. 393, King Street, Hammersmith,
W.6.

2 6@

Change of Address.

Mr, W. A, Craft, formerly of 46. Ver-
gam Terrace, has removed to 10, West
Street, Fishguard.

To be filled in by readers who wish to become members of the League, or to renew their membership for a further

period.
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SIR OSWALD STOLL ON

Wireless "
Werld ‘

Nores anD  NEWS
BROADCASTING.

Although the Wireless League does nof necessarily subscribe to all the slalements made below, we uve pleased

i

to place the cotumus of * The Listener

W N various occasions when the B.B.C. have been
@ in conflict with theatrical managers in attanpts to
extend the vaudeville and variety side of broad-
casting. offers have been fortlicoming for the provision
ol programmes of that character, and nene created more
interest than that made about a vear ago by Sir Oswald
Stoll. Sir Oswald needs no introduction even to those
people who take only a casual interest in the British
entertainment industry, for apart from his associations
with the Stage he has been for some years the out-
standing personality of the British film industry.  With

al the disposal of suclt a prominent leader of the enfertainment industry.

of the B.B.C. to carry out his suggestions, but he said:
““ If sufficient money is not available, some branches of
broadcasting should obviously be placed in other
hands.”’

““ It is obvious that in order to prevent such happen-
ings as the over-multiplication of broadcasting stations
and consequent overcrowding and clashing, there must
be some control over the allocation of wavelengths, and
so forth, but, subject to that, there should be entire frec-
dom for any interest, trade, profession, or enterprise to
broadcast what it may desire and what the public may
require.”’

the idea of obtaining more detailed
information as to Sir Oswald’s views
on broadcasting, a representative of
the Wircless League recently inter-
viewed him on the subject.

““ The function of broadcasting is
many sided,”” said Sir Oswald, who
was quite ready to discuss the matter.
““ Its progranmmes should satisty the
rcasonable requirements of listeners of
all types.  In its ideal form, it should
be the greatest purveyor of news,
politics, religion, science, mstructional
entertainment ;  but  these subjects
should be handled by the most experi-
enced journalists, the most statesman-
like politicians, the most eminent
divines, the most erudite scientists, the
most learned pedagogues, and the
most instructive centertainers.”

““ What in your opinion is the prim

““ Do you suggest, Sir Oswald, that
the state of affairs -existing in the
United States should obtain here? ”’

‘“ A combination of the two systems
should be adopted. In America there
are innumerable ~stations run by
private enterprise. In one city alone
I know of sixteen. There is no reason
why this systemn should not include
the B.B.C. as one of the enterprises.”

*“ There must be some Innitation

of the number of stations erected
here. By what method do you con
sider the wavclengths should b

allocated to avoid heartburnings? *’
““ There would be fewer heartburn-
ings under any mcthod than there are
under a single monopoly.”’
““ How would the undertakings re-
sponsible for the provision of pro-

ary function of Droadcasting, Sir
Oswald?

“To cutertain. Large numbers of the public are
very dissatistied with programmes which have a strong
cducational flavour without being entertaining.  No
educational effort can be successful unless it is also
entertaining, which also means interesting.”’

““ No one authority,”” Sir Oswald continued, ‘ not
cven one with large resources placed at its disposal by
the State, can ever, in the nature of things, hope to
obtain this ideal. The subjects mentioned (and they
ave only a few) can onlv be adequatelv treated by the
masters of each, and can only be satisfactorilv distri-
buted by the most expert purveyors of each.”

Sir Oswald did not vouchsafe a reply to a question
as to whether he felt adequate funds were at the disposal
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Sir OSWALD STOLL.

grammes under your scheme be
linanced. Sir Oswald? ** By the
American method of payment for advertising their
services.”’

““ What of the present programmes?

“They are a mere travesty of the potentialities of
broadcasting,”” said Sir Oswald. ** The ultimate de-
velopment of broadcasting can, 1 think, be foreseen.
FFrom one station, let us say the University of London,
science, arts, and all its general curriculum of learning
will be dispensed; from another, say the headqnarters
of political pariies, their views on current matters ; from
sav, some central theatre, the best drama ; from another,
the best music, and so on through the whole series of
possible broadcast subjects. In this way, and in this
way only, can the ideal aimed at be achieved.”’

I
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MORE EDUCATIONAL
BROADCASTING ?

X X /JIILDl the ma]ont\ of listeners
%/ have felt that too much time has

so far bheen devoted to Talks
whicl can only te described us * educa-
tional,”” most of us have thought that
the B.B.C. had reached the zenith of
their activities in this respect. It comes
as an unpleasant shock, therefore, to hear
that the recently published report of
comnmittee, under the chairmauship of Siv
Henry Hadow, appointed to enquire
mto the possibilitics of broadcasting in
reiation to education, recommmends the
further development of this phase of the
service. In placing the veport hefore
the public, the B B.C. do not state
whether it is their intention to bring the
proposals to an early fruition or whether
the recommendations will he delayed until
the high-power regional station scheme
and  consequent alternalive programme:
wa available,

Whetler the programmes of a station
o>r slations should be devoted entirely to
the Dbroadcasting of this class of matter
when other programmes are within the
reach of every listener is a matter which
is certainly open to question, but there is
no doubt that, under the existing scheme
of distribution, the only alteration which
would meet. with general approval is the
substitution of bright talks of topical in-
terest for those dry-as-dust discourses
which are finding their way into the
programmes in increasing numbers,

The B.B.C. would be well advised not
to read approval of their schemes in the
public apathy on this subject. We are
now approaching the time of the vyear
when interest in broadcasting is inclined
to lag, and if in the meantime the pro-
graimmes take on a more educational
flavour there will he a great outery when
listening again hecomes a inore vegufar
habit in the autumu. We feel it is no
exaggeration to say that if the policy of
education first—Dboth in talks and music
—with entertaimment a bad second is per-
sisted in, the number of receiving licences
issued will gradually fall off and broad-
casting will lose the high place it at
present holds as a national institution.

R. H. A. HANI\LY who in De-

| cember last set off ou a journey

to South Africa and Australia in

connection with formation of Overseas

Branches of the League, is due hack in

this country within a few days, and those

listeners who are interested in the develop-

ment of broadeasting for Iuperial pur-

poses will be inter ested to read an account
of his experiences.

Apart {from his *knowledge of lroad-
casting viewed from the listerers’ angle,
gained whilst Secretary of the Wireless
Association of Great Britain, Mr. Hankey
is also well acquainted with the official

Wireless
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side. Leing for some time on the staff
of the B.B.C. at Savov Hill. llis ob-
servations on the progress of the science
in British Overseas possessions will there-
fore e of particular interest. It iill be
recalled that Mr. l{aukey took with him
on the voyage a short wave receiver with
the object of obtaining personal data
regarding receplion en route and in the
vairtous places visited.

Arrangements have been made for M:.
Hankey to write a series of articles de-
seribing his trip, the first of which we
hope to publish in the next issue of

The Listener.’

DISTRICT AND
BRANCH NEWS.

Home Counties Area.

District Secretary : Mu.
Lynwood, Maldea Hill,
Surrey.

The steady cnrolment of new members
in this area during (he winter 1nonths
has been most satisfactory, and the
Secretary has been fully occupied in
dealing with numerous enquiries. Whilst
Mr. Venner welcomes commmunications
from members secking advice, it would
he of considerable assistance fo him if
the fullest possible particulars were for-
warded with the enquiry. This is par-
ticularly the case wheve a member seeks
technical assistance.

The Joint Com-
mittee of the
R.S.G.B. and Wire-
less League con-
tinues to appoint
\pproved Wireless
Traders and Re-
pairers  in  this
area, and infotma-
tinn as to firms
who can be relied
upon to give satis-
factory service will
be supplied by the
secretary on appli-
cation.

In order to keep
the district secretary
mmformed of the
views of listeners, not only in the thickly
populated parts of the Home Counties,
but in the rural districts, Mr. Venner
would like to hear from members who
would be prepared to act as Ionorary
District Representatives in any part of
Survey, Essex, Middlesex and Hertford-
shive.

R. J. Venne
New Malden,

Mr. R. J. Venner,
Home Counties Dis-
trict Secretary.

Q0O

Ipswich.

Branch Seeretary : Mr.
ward, 28, Withipol! Street, Ipswich,

A successful  conclusion to several
months’ hard worle on the part of the
officers and committee of the Ipswich
Branch was reached bv the presentation
of a wireless installation to the Suffolk
Convalescent 1lome, Felixstowe. Thas
apparatus consists of a 4-valve ieceiver

L. H. Wood
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operaling five lond-speukers inslalled n
the various rooms of the institution.

Mr. G. R. Gaunt, acting as chairman,
stated that, appreciating “what a greab
boon broadcastmg 1s to the sick and
suffering, the Ipswich Branch of the
League undertook some months age to
snpp'\ the Home with the necessary appi-
ratus with which to receive the pro-
granunes.

In asking the matron, staff and gover-
nors to accept the m:,tallatlon Mr. W.
Slack paid tribute to the unhlmg efforts
of the Branch committee. In addition to
a public appeal, funds were raised hy a
compelition for which over 2,000 tickets

were sold.
cCoCO

Redruth, Cornwall.

District Secretary : M,
Stanley Villas, Redruth.

Although there are many larger places
in the United Kingdom than Redruth,
the membhers and staff of the League's
local branch do net intend to he out-
stripped in the matter of charity. The
branch secretary, My. Trevena, reports
that after several months’ hard work, dur-
ing which an appeal was made throughout
the county, a fund of neurly £250 was
raised for the purpose of providing the
Tehidy Sanatorium with a wireless in-
stallation. The receiver, which is com-
plete with 6 loud-speakers and 70 pairs
of headphones, was formally handed over
to the Institution by Mr. Cook, on behalf
of the Redruth anch of the Le.lgue, and
amongst the first signals to he received
were greetings from 2L0O.

The proceedings closed with a short
concert which inclnded iteins rendered by
the Redruth ‘T'relawney Male Voice
Quartette.

W. S. Trevena,

cocoo

South Midlands Area.

District Secretary : Mr. AL W. Shirley,
133, Walton Street, Oxford.

Reports from this area, which includes
the counties of Oxford, Cambridge,
Northants, Bedfordshire, Ihmls, Rut-
land, Bucks, Berks and Worcester, show
a satisfactory increase in  membership.
Despite geogruphical difficulties, Mr
Shivley continues to administrate the
area with energy and enthusiasm, and
wany members who have applied to him
for ussistance have reason to be gratefnl.
Negotiatious on behali of menibers who
fail to obtain satisfaction from mannfac-
turers of wireless apparatus is only one
ot the many incidents \\hich have claimed
the District Secretury’s attention during
the past month.

My, Shirley 1 *ports that those who be-
lieve *‘ howlers”’ no longer ecxist would
be quickly disillusioned if they were {o
peruse the correspondence he is ‘constantly
receiving from Midland listeners.  The
‘|IﬂICII|ty of actually tracing the offender
is not always surmountable, but in wmost
cases Mr. ‘ﬂlmlwv, with the judgment of
Solomon, is able to put matters annht

[sNeNo e}

Gillingham (Kent).

Branch Secretary : My, R. Harrison, 48,

Charter Street, Gillingham, Kent.
The happy " relations which exist be-
v 22
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Wireless
Worlal

» Never mind the taste.

tween the League's local organisation and
Rudio Societies was evideni when a lurge
band of miembers of the Gillingham
(Keut) Branch vecently paid a visit to
the Maidstone Radio Society and lheard
a very intervesting lecture.  Mr. J. W.
Clark, in the absence of the president,
welecomed the League members, who re-
ciprocated by inviting the Maidstone
Radio Society to pay w visit to Gillingham.
dooo

Brighton and Hove.

Joint Branch Secretaries: Nr. D. J.
Gadsby, 30, Willbury Villas, Hove, and
Miss €. Foot, 15, PMvestonville Road,
Brighton.

Formed to enable Radio listeners and
experimenters (o obtuln instruction and
advice, the tirst meeting~of the Technical
Nection of the Brighton and Hove district
braneh of the Wireless League was held
at Union Church Institute, Queen Sqnave,
Brighton, Mr. A, E. Cuwrtis presiding.
Mr. Privett gave a very interesting and
mstructive lecture on ¢ Wireless Waves.

Local listeners wishing to take advant-
age of the practical assistunce provided
by the Branch’s latest activity should
apply for particulars to the 'Technical
Sectiou’s Honorary Seeretarv, Mr. Charles
Prior, 443, Portland Road, West Hove.

It is satisfactory to note that the Bianch
has heen able to arrange for representa-
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ic'll do you good."”

tion in a local monthly journal—¢ Down
land ’—in the pages of which member
will always find news of the Branch's ac-
tivities and progress.

cooo

New Malden.

Branch Secretary :
Lynwood, Malden
Surrey.

Over 160 people attended the lust whist
drive of the scason held by the local
branch at the Spicer Institute.  Lhe
honoravy secretary, Mr, Venuner, acted as
M.C. and the prizes were presented hy
Muvs. G. Bourne. The successtul visitors
were : Mrs. Siuclair, Mrs. Frewer, Miss
Reader, Mrs. Peunack, Mrs, King. Mr.
Gordon, Mr. Stewart, Mr. Rowe. Mr.
Gray, Mr. Woodman, Mr. King, and Mr.
Thomas. At the conclusion the secretury
thanked those present for ther support
and made reference to the amount of
oscillation which was occurring in the
neighbourhood. He invited those who
were 1 doubt regarding the manipulation

Mr. R, J. Venner,
Hill. New Malden,

of their receivers to make use of the
assistance he was very willing to zive
them.
London Area.

Distriet Seeretary : Mr. C. M. de

Adersparre, 37, Enbrook Street, London
W.10.
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Since the suspension of lectures and
meetings held 11 vavious parts ot London
the district =eeretary has received many
letters from members suggesting that
these activities shonld be revived with a
view to assisting listeners the better to
understand  their receiving apparatus.
All who are interested and would sup-
port such functions, wiiich must be self-
supporting, should communicate with M.
Adersparre at the above address.

Lady Day hrought torth an unusually
large crop of enquuries regarding tenants’
rights in connection with the evection of
wireless nevials, aud the District Secre-
tary has referred the mutter to head-
quarters for their advice.

The task of appointing honorary local
vepresentatives throughout the Loudon
wrea is no mean one, but Mr. Adlersparre
s tackling the problem with considerable
zeal, aud would be glad to hear from en-
thusiastic listencrs who are prepured to
assist lim iy this capacity.

[Note by the General Secretuory.—1t is
rather “‘sharp practice 7’ for landlords to
sk for sdditional rent from tenants whe
desive 1o erect u wireless mast, hut if o
clause 1s included in the agreement when
the tenancy 1s taken np ov a sepurate
agreement is made, the tenant has no ve.
dress. It lhis comme to onr notice, how-
ever, that some landlords have attempted
to extdrt an additional fee on Quarter
BDay, although no such ugreement has
been 1 force  In these cuses the tenant
cin salely refuse to muke the payment.
With regavd to the question as to a
tenant’s rights in the matter of nerials,
we are advised that unless there 1s a
clause in the tenancy agreement to the
contrary, a landlord connot restrain a
tenant from erecting a wireless aerial
must, providing the tenant makes good
any inage to the property caused there
)v. Lt should Le noted that the use ol
the word  structure’” in a tenancy
agreement may he taken as referring to
i wireless vertal mast. |

Western Area.

District Secretary, Mr. W. O. Coate,
The Ehns, Wembdon, Bridgwater.

\We are pleased to be uble to report that
the League’s \Western Area has been in-
vited to noninate a representative to
serve on the Bristol Advisory Committee
of the Cardiff station. Mr. Coate would
weleome letters from members expressing
their views on hroadcasting, and if he
finds that there is a general desive fou
any particalar change or alteration, the
l.eague’s representative will make the ne-
cessary  representations,

CORRESPONDENCE

Membership Fees by Instalments.

Siry—I lave just been perusing the
l.eacue’s booklet, and as an enthusiastic
listener with no kuowledge of the techni~
calities of wireless, I feel sure that. Full
Membership of the League would he very
Lielpful to me. The annual subscription
of One Guinea certainly seeins quite rea
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sonable, but as a man of very moderate
means T am afraid such a paynient would
not bo possible unless I could send it by
instalments.  There must be many
listeners throughout the country who are
in a similar position, and perhaps vou
would consider the advisability of giving
the necessary facilities.
A WORKING MAN,
Bethnal Green, E.

[.Note from the Wireless League. - As a
result of numerous requests, the Leagne
has decided to accept Kull Membership
Subseriptions by instalments, in cases
where the listener is unable to make the
total payment of One Guinea. The fee
can he paid in a first instahnent of 6s.,
followed by three weekly payments of 5s.
The member is covered hy our free in-
surance scheme from the date of the re-
ceipt of his initial remittance, and lis
membership, of coutse, lapses on the an-
niversary of the date of that payment.
In forwarding a remittance it is unpor-
tant to indicate that it is a payment to-
wards the Tull Membership subseription.]

[l elNe]

Impressions of the Programmies.

Sir,—Following my vrecent suggestion
that listeners should send me their pro-
gramme suggestions and complaints,
have received many letters. Severul of
them, of course, follow the same lin s,
and only these giving outstanding views
are quoted :

One Manchester listener has taken the
trouble to obtain the views of his
friends, and they are unanimous on the
followinyg :

“6 to 10 p.m., all entertainments and
light music, with news and weather at 8
p.m.  Music to be tuncful, as anything
without a tune is usuully hichbrow and

To be filled in by readers who wizh to become memnbers of the La

period.

To the Secrctary, The Wireless League.
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All tatks to be before 6 and
after 10 pan. Sunday programmes to be
more lively. If the B.B.C. must give a
sermon make it at church time, 6.30 to
7.30; aud if they must educale us at all
to put it all on one station, such as
5GB, and leave the rest of the stations
for light entertainment lhetween 6 and
10 p.m.”

Another listener writes complaining
that a promise was made in the fludin
T'imes that every consideration would hLe
given to local writers and composers.
‘¢ Acting on that statement I submitted
some of my works by rvequest, which
strange to say, were never returued.
What heeame of them I never found
out.” This writer stated that his songs
were sung abt Alanchester, Biackpool and
other festivals, but they were not good
enough for the B.B.C.

Another listener from Blackpool states :
I do not know what lines they (the
B.B.C.) follow in planning the pro-
grammes, but it seems to me that thev
do not make it a very popular one. They
appear to say ¢ This is a good progranumne;
if you do not litke 1t you ought te, and
if not youn must be taught to do so.” The
tired workev does not wish to he wearied
with so many talks and dry, tuneless
music.  Between 7.30 and 9.30 p.m. and
12.20 to 2.30 we should lave a pro-
gramue  similar to that given hy De
Groot or Sandler. The reason why these
orchestras are so popular is because the
conductors, in addition to broadcasting,
have to please an audience in the hotel.
How long would one of these conductors
reign at a place ‘where the general public
have to he pleased if he gave such a
musical hill of fare as the B.B.('. 7"

Another listener, commenting on ah
atmospherical voar which has been ex-
perienced in his district, savs : I, like
many more people, have been annoyed by

not wanted.
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this nuisance, but at the same time I feel
that it is at least as intecesting as most
of the programmes which are broadcast.”

“ TFirst of all tonight we had a long
account of what ambulance people are
doing to mitigate road accidents. Theu
we had some German songs written by
Schumann.  Then we had a learned pro-
fessor talking about Greek tragedy. This
went on for an interminable time, and a
quarter of an honr after it finished we
had another professor talking about
science, followed by a lady who discussed
for twenty ininutes the problems of
heredity.”

“ The news consisted of a dreary ex
tract from some politician’s speech about
overseas trade, followed by an exposition
of “form and phrase’ in music. Then
the Daventry shipping forecast provided a
delivious interlude. Having recovered
from that excitement we were treated to
three-quarters of an hour of the weirdest
‘chamber music’ imaginable. Then fol-
lowed a quarter of an hour of what
sounded like two or three cats wailing,
after wihich the interfercnce caine as a
welcome relief. "

On the whole there is not a letter re-
ceived which agrees with the present
Sunday programmes, and 94.8 per cent.
of the commuuications ask for light,
tuneful music instead of symphony and
chamber.  The vote is also unanimously
in favour of the Sunday services being
held at the usual church time.

The correspondence referred to is open
to inspection if the B.B.C. would like to
take advantage of it, and as district secre-
tary of Lancashire, Cheshire and North
Wales 1 am mnow convinced that the
peopie who really like the teclnically
classical music represent about two per
cent, of the listeners.

J. E. KEMP

Manchester. District Secrelury.
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Please —— of the Wireless League. 1 enclose P.O. for +.......... .. .. which entitle
renew my membership / e G t. : n S
.................................... with all the privileges and rights as enumerated in the Constitution of the League for the period
ending §........ AT R T L
* Cross out line not required.
1 Associale Members pay a minimum annual sulbseription of Tiwo Shillings. whilst the fee for rull
Membership is One GQuinea per annum.
1 Insert * Associate Membership’™ or ** Membership.”
& Associate Membership subscriptions lapse on the 30th September : One Guinea subseriptions, howerer,
eorer yembership until the anniversary of the date of paypment
REGEARIING - N airiie N il o e 205 e 8 A e Loy i e e 1% e 5 s e e S e ol i e e AT LT S
CAPITAL (State whether Mr., Mrs. o1 Jiss.)
EEHINIIDR SEES Ald iriess Ty whcss & 10, e Ml oM oy b ke IS S i o S 0 500 ok e p e el L B S
My Membership No. is......

(This 15 only applicable in the case of renewals.)
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