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CAN YOU BEAT IT?. . .

‘We had four people last mght to n——
hear my brother on the radio, so ;
naturally the L.T.
battery had to let
us down’

‘Go on .. . .Why don’t you get
an Exide “Hycap > Battery ? Lasts
much longer. Besides, it warns you

in time when it needs recharging.’

Exide

BATTERIES FOR RADIO

‘Still keep going when the rest have stopped’
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4o EXIDE ‘HYCAP’ BATTERY (High Capacity L. T, Battery)

The battery for modern multi-valve sets. It lasts longer on one charge.
For small sets the best battery is the Exide ‘D’ type. Both have the Exide
Charge Indicator. Your dealer will tell you which to use.

Obtainable from reputable dealers and all Exide Service Stations. Exide Service Stations give service on every
make of batrery. Exide Batteries, Exide Works, Clifton Junction, near Manchester. Also. at Londen,
Manchester, Birmingham, Bristol, Glasgow, Dublin and Belfast.

Mention of ** dhe Wireless World,” when writing B0 advertissrs, will nsure prompt atiention.
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EDITORIAL
Public Address

Grewih of an Important Industry

HE issue of The Wireless World
this week is mainly devoted
to the subject of public
address, and it is hoped that

it will be found a useful guide to
equipment available to-day and that
the various special articles which have
been included in the issue will give
some general idea of the varied prob-
lems associated with the design and
installation of public address apparatus.

So generalis the application of sound-
amplifying apparatus to-day that it is
taken for granted, and in very many
cases the public derives benefit from
these installations without even being
conscious that sound-amplifying equip-
ment is being employed.

Those who had to address large
gatherings in the past, even when they
were gifted with voices powerful enough
to reach their audiences, found that
not only were their voices strained in
the effort, but the unnatural effect
produced was often painful to listen to.
To-day speakers can address the largest
audiences in a conversational style with
frezdom from strain and with ability to
concentrate on the subject matter
rather than the volume intensity of
their addresses.

It is difficult to-day to realise how
in many spheres we formerly managed
to carry on without the assistance of
public address equipment, but whilst
its use is extending rapidly in all sorts
of directions, there still seem to be
prejudices, which should be overcome,

against its employment in certain
spheres.  In churches, theatres and

music halls, as well as lecture halls,
much benefit to listeners would result
from the proper installation of equip-
ment of good design.  Lecturers who
have not trained their voices for publie
speaking are often quite unconscious of
the fact that they are inaudible, and
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often the more technical the subject
matter of a discourse, the less com-
petent {rom the point of view of
intelligibility is the lecturer.

There are still great opportunities in
view for extending the use of public
address equipment without anticipating
that it will be abused to the extent of
becoming a public nuisance. No doubt
as time goes on some proper control
will be needed if cxisting regulations
do not already sufficiently protect the
public from the possibility of being
subjected to unnecessary noise.

Wireless Demonstrations

An Idea from the US.A.

PROBLEM always facing those
whose business it is to sell wire-
less sets is how to make the

prospective purchaser realise that a
new set 1s better than an old one.

It is comparatively easy to demon-
strate advances in the way of ease of
control, advantages of automatic
volume control, tone control and other
refinements, but in the all-important’
matter of quality of reproduction
demonstration without strict com-
parison is very difficult. '

To aid the salesman American set
manufacturers have devised a special
demonstration set which attempts to
reproduce the performance of sets of |
various vintage by means of special’
controls. A dial is provided, marked
with successive years from 1926 to~
1936. On turning the dial to any of
thesc figures the loud spcaker repro--
duces the broadcast programmes as
would an average sct of that date. In
this way the year-by-vear progress
can be demonstrated in a practical
manner. '

The idea certainly presents possi-
bilities and might well be considered
as a promising side-show for the next
Radio Exhibition. :
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SOME PROBLEMS
ENCOUNTERED DURING |
THE INSTALLATION OF |
A BUILT-IN PA SYSTEM |

HE carliest dwellings of mankind
were not provided with means
for lighting, heating, ventilating
or sound remtorcement, other

than such mnatural {features as Dame
Nature had provided for in the caves in
question.

Since mankind has taken a hand in the
erection of its own dwellings and meeting
places, the designers—nowadays called
architects—have (sometimes with the aid
of illuminating, heating and ventilating
engineers) paid increasing attention to the
earlier of the above factors, and latterly
they are also beginning to wake up to the
fact that even the ldst 1s a matter which
can no longer be left to look after itself.

While much can

Wireless World, February sth, 1937

By P. G. A. H. VOIGT, B.Sc., AM.LEE.

I N buildings designed as headquarters of societies where lectures,
meetings and dinners are a frequent occurrence, a permanent sound

remnforcing system is often essential.

If installed during the erection

of the building it can be concealed without sacrificing efficiency as this -
account of the Royal Empire Sociely’s building shows

(to whom I am indebted for permission
to publish the photographs). The archi-
tects were Sir Herbert Baker, R.A., and
Alex. T. Scott, F.R.1.B.A.  and the con-
sulting engineer Dr. Oscar Faber, O.B.E.,
who kindly permitted extracts from
plans to be made.

The new huilding is situated as shown

-In Fig. 1 on a site which, while having a

very wide frontage, has but little depth.
The outline of the main dining hall is
shown to scale in Fig. 1. It will be

noticed that inplan

be done by reflect-
ing the sound from
the vital points on
to the "listener by
short echoes and re-
ducing as much as
possible  unneces-
sary distribution
which may later
turn into undesired

it is very long com-
pared with the
width, the actual
dimensions being
130fl. x 29ft.  This
1s shown more
clearly in Fig. 2,
which shows a plan
of the dining hall
on a larger scale.

long delay echoes,
the human voice is

NORTHUMBERLAND

Only those after-
AvENUE ' dinner speakers
with the more ro-

not always power- L
ful enough to give

bust wvoices could

the. required cover-
age even when
assisted by correct
design from the
acoustic point of
view.

As a rule, the electro-acoustic engineer
is only called in long after the building is
finished, and is expected to remedy serious
defects in design or mistaken estimates as
to voice-carrying power without interfer-
ing with the fabric of the building andd
with apparatus which, to say the least, 1s
expected to be invisible. Fortunately
some of the more enlightened architects
have realised that by allowing for and in-
corporating the necessary apparatus in the
fabric of the building at the time of erec-
tion, not only can much better results be
expected but there is some prospect of
concealing the apparatus so that it will not
attract attention. .

The writer has had the pleasure of
collaborating in cases such as this, and it
is felt that even though the problems are
mainly architectural their solution in threc
cases (all occurring in the same building)
may be of interest.

The building concerned was the new
headquarters of the Royal Empire Society

Fig. 1.—Plan showing general shape of the

Royal Empire Society’s new building. The

limitations imposed by the site resulted in a

main dining hall very long compared with
its width.

possibly  be  ex-
pected to Dbe
audible at the ex-
treme ends of the
hall, and micro-
phone / loud
speaker equipment was obviously called
for. It was considered that three
microphone points would be adequate,
one near the middle of the long side by
the windows exactly opposite the main
entrance and two subsidiary points, one
on each side of the central point. It could
safely be assumed that the speaker’s voice
would carry satisfactorily over the central

part of the hall, and that reinforcement
at the ends only would be required.

As indicated in a previous ariicle! rein-
forced sound, to be natural, :zhould
seem to come from approximately the
same direction as that from which the
original sound is arriving. This require-
ment called for directional speakers
directed away from the centre. To re-
duce ‘“howl-back ’’ it was also necessary
that the loud speaker should not .be too
near the microphone.  The points ulti-
mately selected are those marked X in
Fig. 2, the arrows showing the main direc-
tion of the horns. It will be noted that
for those listening within the beam of the
horns the maximum deviation of direction
does not exceed about 20 degrees.

Concealing the Loud Speakers

Now arose the case for collaboration.
How were the speakers to be fived and
how disguised? The room was in any
case to be panelled throughout and the
spaces available behind the panelling
were too small to conceal high-quality
directive horns.  The ultimate solution
adopted was to modify the curvature of
the ceiling cove sufficiently to give the
required extra space and to utilise the
surface between this cove and the pene-
tration made by the round-headed win-
dows for sound emission purposes. A
suilable decorative scheme for the sound
exit was satisfactorily devised ; this was
balanced from an appearance point of
view by a corresponding decorative
scheme on the opposite face of the win-

1 Sound Distribution in PA Work, Il7ireless
World, March zoth, 1936.

Fig. 2.—Enlarged pilan showing disposition of concealed loud speakers in the dining hall. The
arrows indicate the main direction of radiation from each unit (X).

:
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dow penetration and used for purposes of
ventilation.

Normally when a loud speaker is buiit
into position like this it is there for good.
In this case, however, owing to collabora-

The plans were therefore modified, the
ceiling of this room lowered, and an ex-
cellent "amplifier and control room was
designed to fit into the space so gained.
Although the ceiling is rather low, this
room has the merit that its design in-
cludes a long narrow observation window
through which nearly the whole of the
dining hall is visible. Here the control
engineer can follow everything that is
going nu while sitting down comfortably
with his hand on the control knob.

[
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Fig. 3.—General view of a part of the dining hall showing ventilating frets near the top of the

windows corresponding to loud speaker frets on the sides nearest the camera.

The control

engineer’s window is aiso discernible under the ceiling on the left.

tion with the architeet, suitable inspection
covers have been left at the right spot in
the floor of the rooms immediately above,
and servicing, should it ever be necessary,
is simplicity itself.

At the time when the layout was first
discussed some bright person had sug-
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Fig. 4.—Part of the ceiling of the assembly
hall was inclined to provide space for the
loud-speaker horns. The units are accessible
through a cupboard in an adjoining room.

gested that a small space somewhere in
the basement would be a suitable spot
for the control engincer.  As the dining
hall was on the third floor and changing
over from one mike to another might be
called for, the inconvenience, had this
suggestion been carried out can well be
imagined. On going very carcfully into
the plans it was found that one compara-
tively unimportant room on the same floor
as the dining hall had a very high ceiling.

The cable for the B.B.C. mike also
terminates in this room, and many a
B.B.C. ““O.B.” cngineer will have occa-
sion to bless the architects for putting the
contro} room so exactly in the right spot.

Tiz. 3 shows a picture of part of the
dining hall (it actually has 10 windows,
only 5 show in the photograph). Near the
top of one of the windows the decorative
ventilating holes can beseen.  The speaker
openings, which look identical, face these
and cannot therefore be seenn in this
picture.  On the extreme left, just below
the ceiling by the first pillar, two longi-
tudinal openings can be scen.  These
serve to admit fresh air. Ifurther down,
to the left of the next pillar, a similar
opening is visible.  This is thie obscrva-
tion window from the control room.

So much for the design part.  Unfor-
tunately. when cverything looks so casy,
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Fig. 5s.—Illustrating the passage of a sound
wave through cinema screen material.

snags often crop up, and in this case the
trouble did not arise until the horns were
rcady for installation, just before the
plaster ceiling was permanently fixed. It
was then found that some of the space
which the horns should take up was re-
quired for the rectangular blind box
which must necessavily extend up above
the top level of the window. Something
had to be done, and the blind boxes could
not be modified. The idea of using stan-
dard horns as originally intended was
therefore abandoned, and special horns,
two right-handed and two left-handed,
were designed so as lo dodge the top
corner of the blind box.  They were fiited
so that the plaster ceiling tended to carry
on the horn line, and the result of the
modification has had only a small effect
on the performance.

The Assembly Hall

The next case to be dealt with was the
assembly hall or theatre.  This was de-
signed like a miniature theatre and pro-
vided with a  gallerv.  Again, loud
speakers were called tor in spite of the
smallness of the hall (oo seats only).

Theve were scveral reasons for this.
For example, some lecturer might have
a voice of well below normal intensity,
and bearing in mind that for such a case
the ideal spot for the loud speaker is in
the line above his head, this spot was sug-
gested.  To put the loud speaker on the
centre line was out of question, as a large

Fig. 6.—General view of the stage in the assembly hall showing sloping ceiling in front of loud
speakers.

WWW americanradiohistorv.com
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Collaborating with the Architect—

symbolic plaster motif was to occupy the
centre of the wall or ceiling at this point.
JTo preserve symmetry, therefore, two
directional horn speakers were used, one
on each side of the centre and directed so
as to cross over in front of it.?

Wireless -
Worrllal

material in between is stopped and there-
fore compressed slightly.  The pressure
produced is sufficient to make it find any
opening situated within a fraction of a
wavelength and go through. The air on
getting through spreads in all directions
owing to its pressure, and on meeting

FEBRUARY s5th, 1937

good imitation of a conversation going on
in the next room could be obtained, but
this was not ‘“ high quality *’ as intended.

After lengthy discussion the matter was
dealt with architecturally by pricking out
part of the sound screen holes to a rect-
angular shape on the same horizontal
level as the motif; and partly, since the
horn opening was still largely obstructed,
by electrical means which attenuated the
base relative to the top. The difference
in shading is very slight and will escape
notice in the photograph.

The sloping ceiling 1s arranged so as to
make an excellent reflector giving a short
path echo which reinforces the natural
voice. Further, the general acoustic
design of the theatre is so excellent that
for the purpose of speech reinforcement
the cquipment hardly seems justified.
Apart {rom this purpose, however, the
speakers are wired so that speeches given
in the dining hall or by wireless can be
relayed.  Also, if the hall is used for
‘““talkie ” films, speakers are rcady wired
and of much better type than those
usually used with portable talkie equip-
ment. .

The dance band crooner (the theatre
has a dance floor) also has discovered
some of the possibilities of the equipment,
and his reactions on crooning through a

Fig. 7.—Plan of buffet showing position of

concealed speaker. The arrangement of

the vertical louvres in the panelling is
¢ shown in the inset.

As regards the concealment of the
horns, this was successtully accomplished
by arranging for a part of the ceiling
above the stage to be inclined (see Fig. 4),
and in the triangular space behind this
surface there is ample room for the horns.
As the horns are rather long in this case,
an opening has been left in the wall.  The
small end of the horn and the unit is sup-
ported in this opening and protected by a
cupboard through which it can he
examined. :

The inclined ceiling was made sound-
transparent by the use ot cinema sound
screen. The material chosen consisted of
thin treated metal perforated with small
holes about }in. apart. The holes being
small and the material white made it pos-
sible to match the plaster fairly closely,
and, in fact, unless the light was strong, it
was not easy to sce which was plaster and
which was not. However, the difference
was noticeable, and it looked as if a coat
of paint would just put things right.

The way in which sound travels
through cinema-screen material is inter-
esting.  Fig. 5 shows a section eof the
material and a group of lines representing
sound waves. As the wave reaches the
screcn the air which finds the holes flows
through, while that which strikes the

2 The reasons for this practice are discussed
in the article previously referred to.
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Fig. 8.—Uniform sound distribution makes the location of the concealed loud speaker in the
buffet still more difficult for a person entering the room for the first time.

corresponding “‘ pressure bubbles”’ from
the other holes joins up with them to
travel onward with a plane wavefront
once more. So long as the Joss of energy
due to reflection, the deflection of the air
particles, friction in the hole and eddies
on reforming remain negligible, the sound
will be transmitted effectively.

But when an over-zealous painter fills
up the holes with paint! and that is what
happened. On test it was found that a

www ahmericanradiohistorv.com

high-quality chain for the first time in his
life were quite amusing.

Fig. 6 shows a view of the stage and
its ceiling, and it will be noted that the
fact that it serves an unusual purpose is
not apparent.

The third case hardly deserves to be
included with PA, since it relates to repro-
duction pure and simple.  This is the
buffet or snack bar. The requirements
here were to hear speeches either from
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Collaborating with the Architect—

the dining hall or the theatre (or music
from the latter) and wireless.  The roorn
is shaped as shown in Fig. 7, and by
“collaboration with the architect” the
space N was altered and shaped so as (o
house a speaker giving a go degree distri-
bution.

In this corner the solid panels are re-
placed by wvertical louvres at 45 degrees
to the surface.  These suceeed in hiding
the  loud  speaker  completely  without

Wireless
Worrllal

affceting the sound, while the uniform dis-
tribution causes the echoes to be practic-
ally as loud as the original sound, and
at first make it difficult to tell, cven by
listening, exactly where the source of
sound 13 situated.

Fig. 8 shows a photo of the buffet, and
it will be seen that whilst nothing has de-
tracted from the appearance of the pancl-
ling, the source of sound is effectively
concealed and performs its function as
unobtrusively as the lighting.

RANDOM RADIATIONS

By “DIALLIST”

Blaming the Set
URLIOUS how ready people are to blame
the reeciving set when reception  is
spoilt by interference!  Some time ago a
friend asled me to recommend him a receiver
and, having ascertained what he was pre-
pared to pay for it, I did so to the best ol
iy ability. When next T wmet him he told
me that he had bought the set and wished
he badn't. It was no good.  Nothing bat
crackles all the time, though other people
i the ncighbonrhood had no such com-
plainds to imake. " Are you sure,”” T asked,
“that the lighting and power circuits of
vour house are in good order? ™ ' FFunny
that vou should mention that,” said hes
“ve found that my meter goes on ticking
up current even when evervthing is switched
off.  Not much, vou know. Nothing really
to worry about,”  With some trouble |
managed to convince him (@) that it was
something to worry about, and (b) that it
explained why the set woas noisy.

In Old Houses

[ sometimes wonder what the electric cir-
cuits of some of the older houses nrust be
lilke and whether their decrepitude isn't
responsible for quite a bit of the interference
with radio reception that is complained of.
Thirty vears or so ago the standards and
methods of domestic wiring were not quite
what thevy are to-dav. If rubber was the
main insulation when the wiring was put in
verrs ago, it's probably not exactly in first-
rate condition now! At any rate, if vour
wiring is old and vou do suffer from noisi-
ness it may pav to have the houschold
circuits properly tested. The instance men-
tioned in the preceding paragraph isn’t the
onhy one 1've come across in which a house-
holder had @ surprise when he got a report
on a test made of his circuits.

-

A Present from Uncle Sam
THE United States is being very kind Lo

us in the matter of directional acrials
for its short-wave transmitting stations. Th -
Schenectady twins, WaXAL and W2eXAD,
have them already, to our great content;
and now it is announced that W3XAL is to
install acrials of the very latest and most
efficient tvpe directed towards this couantry
for both its 4g.18-metre transmissions and
those made on 16,87 metres. An in-
crease of something like six times in th-s
field strength here s predicted, and if that
does happen we should have astonishing
reception. Both of the W3XAL transmis-
sions from Boundbrook have 35 kilowatts
behind them, and they don't do too badly
as it is, A large increase in the field

strength should mican far less fading at the
receiving  end, since it gives automatic
voluime control so much more to play with.

What's the Transmitter ?

I expect you've noticed that when the
B.B.CLis " taking” a broadceast from the
United States vou often find a very power-
fullv: received signal on the tg-metre wave-
Band. The  announcer  generally  savs,
“This is Radio City, New York. Ametica
calling Europe,” or something of that kind.
He doesn't say what the actual transmitting
station is.  Does any reader know, for cer-
tain? Is it W2oNXAD working with tem-
porarilvincreased  power? Or is some
special directional acrial brought into use
on these  occasions? I have heard the
station, when the London transmission was
ended, go over to “monitoring 7 duty, still
with the same very big signal strength.
Anvhow it furnishes magnificent reception,
and 11 W3XAL with its new directional
acrials s to be in the same class, there
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gram? V1 had no idea that claims to the
word’s ownership had been  staked long
before  there  were  wireless  telegrams  or
combinations of wircless sets and gramo-
phones.  But correspondence in T'he Lancet
shows that forty odd vears ago a radiogram
meant an X-rayv photograph, and that it has
continued to have this connotation.  Real-
ising that " radiogram’’ has been reft from
them by wireless folk, the doctors feel that

they must find another word. But what
word?  They sav that *‘radiograph 7 is
already in use  with  quite a  different

meaning.

No Help from America

Once again the crisp, snappy langnage of
the United States fails to live up to its
reputation. You may remember that we
discovered that what we call a radiogram is a
rarlio-phonograph over there.  Well, what
doctors call a radiogram is neither more nor
less than a Rontgenogram in the States.
I'm all in favour of perpetuating the names
of the men who did big things in the de-
velopment of electricity  and  wireless by
fitting them into technical terms.  Luckily,
most of them—Volta, Ampere, Ohm, Bell,
Gauss, Watt, and so on—had names that
were adaptable ; but Rontgen just doesn’t
seen to fall into line. You might lop oft the
last syilable, as we do with Faraday; but
somehow neither Rontgram nor Réntgraph
s attractive. 1 myvself can’™t see very much
wrong with X-ray photograph. Or, if that’s
too long, why not X-radiograph?

The Television Vans

\/\]HAT with the co-axial ®cable that is
being laid round inner London and

the fleet of three transmitting vans that the

B.B.G. has ordered, the success of the tele-

vising of Coronation scenes seems already

assured. It seems, though, rather an in-

Multiple channel deaf aid system mn use at the Hugh Middleton School for deaf and dumb

children.

The class is for partially deaf subjects and the teacher is able to control the

volume and response independently for each pupil.

won’'t he much ditheuliv about hearing the
voice  of  America at full loud  speaker
strength when we feel the urge to do so,

-

And Now the Medicos!
I vou asked vour medical man: ** Do vou
think 1've really cracked three ribs?
and received the reply: 1 can’t tell vou
definitely until 've examined vour radio-
gram,”’ von might wonder for an instant
whether it would not be advisable Lo have
a sccond opinion from one who was less of
a wircless enthusiast!  But he would be
using, for all that, a perfectly correct
medical term. When 1 raised, in these
notes, the question: ““What is a Radio-

www.americanradiohistorv.com

stance of the irony of fate that the only
people who will bo able to receive the trans-
missions  are those who live in or near
London, aad are thercfore best able to go
out and see the procession for thenmselves,
But life is apt to be like that!  We mayv be
sure that the television transmitting vans
won't be used just tor the Coronation only.
With them at his beck and call, Cecil Lewis™s
successor should  have little  difficulty in
finding all sorts of interesting programme
material day in, day out. ‘“In Town
To-day " may beeome as firm a favourite in
the daily television programme as ‘' In
Town To-night " is in the Saturday evening
“zound 7 transmission,
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SOUND AMPLIFICATION ON THE
RECENT
DEVELOPMENTS

GRAND SCALE

By Our New York Correspondent

HE outstanding achievement of

last year by PA engineers on this

side of the water was the instal-

lation of sound-amplifying equip-

ment at the Roosevell Raceway for the
Vanderbilt Cup motor races.  An area of
about one square mile was covered, in-
cluding mites of stands, some 50,000
parked cars, with aboutl 160,000 persons.
Above all, there was the roar of mwany
high-powered racing cars to contend with.
This notable feat was accomplished by
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An engineer of the
Western Electric
Company shows how
the super-power
scuad projector may
be trained upon a
distant ‘* target '’ so
that voice or music
may be delivered to
that point without
wasting acoustic en-
ergy over a large
area

the Bell Telephone Laboratories and the
Western Electric Co. A survey was first
made, indicating the noise level at different
points.  Next, one of the -kilowatt *“ bull
horns”” first described in connection with
the last America’s Cup yacht race, was
set up and sound measurements made 2t
various points around the track.  These
preliminary measurenients indicated that
approximately 10 kW of acoustic power
would be necessary.  As the speakers to
be used were approximately 50 per cent.
efficient, this part of the problem was
solved by providing zo amplifiers of 1 kW
each.

Another innovation was the centralisa-
tion of the speakers in one group--
mounted atl two levels near the top of a
1ooft. steel tower——focused at the several

points  where the greatest number  of
spectators  svould  congregate. Twelve

additional units, handling 100 watts each,
were mounted on the same tower, about
20 feet above the ground, and trained on
the adjacent grandstands.  This centrali-
sation of power climinated confusing
cchoes that would be brought about if a
number of units were scattered about the
track.  The success of this  unusual
system was in large measure due to the
dircctional characteristics of  the  large
horns.  These units could be focused to
serve a point half a mile distant from the
grandstand  directly  underncath  them,
and vet no appreciable sound would be
heard nearby. While such a system may
not be feazible for PA work in general,
there 13 little doubt that more vse will be

A Dhundred-foot steel tower carrying a
zo-kilowatt group of loud speakers in-
stalled at Roosuvelt Raceway, Long Island.
The sound projectors on the two platiorms
at the ton project sound beams to cover
remote portions of the course, while the
smaller loud speakers on the lower platform
serve the nearby grandstand and paddock.
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made in the future of this principle of
“focused sound. ™’

Next in importance was the stereoplionic
installation made at the Hollywood Bowl,
California, where the three-dimensional
reproducing  system develeped by the
Bell Telephone Laboratories was used to
reinforce Leopold Stokowski's orchestra of
120 players during its performances before
13,000 people in that great natural amphi-
theatre.” Due to the size of the bowl and
to the entire absence of reverberation,
some 5 KW was required for this job. Very
large low-frequency dynamic speaker units
of the direct radiator type were uzed in
conjunction with massive folded horns. A
large ““tweeter”” of the diaphragm type
working into a multi-section cellular horn
was employed to handle frequencies from
300 to 10,000 ¢/s.  As is common with
well - designed  horn-loaded units, the
efficiency of this combination was approxi-
mately 50 per cent., while the measured
frequency response as measured in the
bowl varied less than 5 db. between 30
and 10,000 ¢'s.

13

** Stereophonic’” Hearing

To give the illusion of naturalness, and
taking into account the binaural human
sense of hearing, three channels were used.
cach wilh its separate microphone ; one in
the centre, one on the left, and the third
on the right of the orchestra. These three
microphanes were followed by individual
amplifiers terminating in three individual
pairs of speakers located in the same
relative  position  with  respect to the
audience as the microphones. By means
of this complete threc-channel system the
listener is able to locate any sound source
with respect to its position before the
microphones.

A great incentive to PA engincers was
provided by the Presidential eclection,

-


www.americanradiohistory.com

FEBRUARY s5th, 1937

Addressing the American Public—
during which every kind of equip-
ment was brought into use, from
the small portable amplifier of
the street-corner orator to the
highly developed system em-
ployed by the Republican
National Committee, which pro-
vided ‘“‘outputs’’ for broadcast-
ing and news-reel cameras, as
well as sound reinforcement for
the audience.

Another PA installation of great
interest is that supplied to the
Kansas City Auditorium by the
Western Electric Company. The
requirements were that the main
arena (with a seating capacity of
13,000 persons and a cubic con-
tent of 4.5 million cubic feet)
should be covered uniformly, and
with freedom from echo and time-
lag effects. Also, this system was
to provide distortionless repro-
duction of both speech and music;
both f{requency response and
volume range were to be of equal
importance. The method finally
decided upon depended, first of
all, on a central loud-speaker in-

stallation capable of covering the

?‘ll(lit(_)l"llm_ }]nifo{“mly This View from the balcony looking towards the stage of the music
projectolier,”” as it was named, hall, showing one of the units in the Kansas City Auditorium
consisted of a group of high- and group. The * projectolier ’ may be seen suspended directly

low-trequency dynamic units sus- G G G R DR
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theatre and several ‘‘committee
rooms.”’  This installation was so
completle and flexible that speech,
““live”” or recorded music, and
radio programmes could be repro-
duced in all of these many halls—
or each of them could have an in-
dividual programme of speech or
music. Also, the two thedfres are
equipped with the latest Western
Electric Mirrophonic Sound pic-
ture equipment. All in all, it is
perhaps the most complete instal-
lation in this country.

As already implied, the use of
PA in America Is ever increasing,
both for conventional and uncon-
ventional purposes. Equipment
now being manufactured is of
much higher quality than that of
even a year ago. A typical AC-
operated amplifier now available
can deliver over 6o watts with
little more than 5 per cent. distor-
tion ; the gain is more than 140 db.
Such an instrument is housed in
the space formerly required for a
10-watt amplifier.  This equip-
ment will stand up to much niore
abuse than earlier units.

Speakers have a much wider
frequency response, greater
efficiency, and are more or less
proof against the elements. The
up-to-date PA man uses velocity,

pended from the ceiling. To drive these audiences were able to hear every word moving-coil and crystal microphones.
units an amplifier with an undistorted in every part of the hall. One of our most recent amplifiers in-

output of 300 watts was employed.  On Also, this auditorium contained a 3,000-  cludes

cathode-ray indicator which

important occasions—such as the recent  seat music hall with a similar installation;  permits the operation of the system at the
visit by President Roosevelt—packed a tremendons exhibition hall, a little threshold of ‘‘singing.”

The new Kansas City Auditorium, filled to capacity during the recent visit of President Roosevelt, who appears on the speaker’s rostrum. The

’

centrally located sound ‘‘ projectolier
.
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may be seen suspended from the ceiling.
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CURRENT TOPICS

Radio Societies Booming
LTHOUGH many listeners
are inclined to think that
the heyday of wireless socicties
is past, this is by no means the
case, as is shown by the steadily
increasing membership figures of
many societies. As an illustra-
tion of this fact it may be men-
tioned that on December 1st the
Radio Society of Great Britain
had 3,046 members as compared
with 2,587 in 1935 and 1,537
way back in 1931.  The increase
is to a large extent explained by
the increasing interest in short-
wave reception.

British Amateur Statistics
RECENT check on the
activities of amateur trans-

mitter stations which was made

by members of the Radio Sociely
of Great Britain has brought to
light the fact that no fewer than

75 per cent. of licensed trans-

mitters are regularly active This

check has also revealed the fact
that the 42-metre band is by far
the most popular. Over goo dif-
ferent British amateur stations
were heard on this band during
November last. The 2z21-metre
band came next with 487 sta-
tions. The longer wavebands
seemed to be far less popular, as
in the case of the 84-metre band
only 123 stations were heard,

and 148 stations on the 160-

metre.

Call Sign Proposals

IT is understood that {he
G.P.O. mntend to {follow the
example of the U.S.A. in allot-
ting call letters to experimental
stations. In that country after
the preliminary prefic W there
follows a numeral and then the
letters X, Y or Z, which is again
followed by letters identitying
the particular station concerned.
Well - known examples arc
WiXAL and W2XAD. 1t is

understood that the G.P.O. will

allot call signs in the group {rom
G8YA to G8ZZ.

World’s Smallest
Transmitter ?

HE small portable trans-
mitter-receiver is becoming
increasingly popular. At the
recent Norwegian radio exhibi-
tion what was claimed to be the
smallest specimen of these ce-
vices was on show. It is re-
ported to be sufficiently com-
pact to be slipped into the
pocket quite comfortably. If
this be ihe case it must be as
small as, or even smaller than,
many of the midget headphone
sets which were shown at Olym-
pia last year. The designer is
Mr. Holth, a well-known Nor-
wegian radio engineer,

Swedish Listeners

URING the last three months
of 1936 necarly 36,000 new
listeners  were registered in
Sweden. The total number of
listeners at the end of December
was 945,000, which is equivalent
to rather more than 15 per cent.
of the population.

Wireless Medical Services
IN certain of the more remote

Russian  villages  medical
attention is not at all easy to ob-
tain in the case of sudden illness.

picked doctors and nurses are
being trained in the use of para-
chutes. [t is not stated how
they will return to civilisation.

C.B.S. Jamboree Plans

HARI)I,Y have the tenth anni-

versary celebrations of the
N.B.C. come 1o an end than it
is announced that the rival

Columbia organisation is plan-
ning great things for its own
tenth birthday in the autumn.
Already many famous artlistes
have been engaged.

STAND CLEAR OF
THE DOORS. Public
address equipment is
being employed more
and more by the
London  Passenger
Transport Board to
make easier the task
of controlling the
millions of passen-
gers carried on the
Underground  sys-
tem. These ‘‘ Wire
less World '’ photo-
graphs show one of
the latest types of
lifts now being in-
stalled at the Goodge
Street Underground

T
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Station. By ineans of loud
speakers passengers are
warned to ‘‘ Stand Clear
of the Doors’'' before
these are automatically
operated. The system
employs an amplifier
and a photo cell fed
from a controlled sound
track on a continuous
belt of filin, illuminated
by a 1z-volt lamp. A
spare lamp automatic-

In many cases ordinary tele-

graphic communication with
these villages is {requently in-
terrupted.

The U.S.S.R. authoritics are
thercfore  providing automatic
wireless transmitters which can
be set into action by an unskilled
person for the purpose of sum-
moning medical aid from the
nearest available point. Aero-
planes are also being provided to
convey doctors and nurses o
their destination as quickly as
possible. Asin many cases there
is no landing ground available
near these villages, specially

ally comes into opera-
tion should the original
one burn out.

Malaya Calling

FOLL()\\']NG the formation

of the British Malayan
Broadcasting Co. the Federated
Malay States will shortly posscss
a rvegular broadcast service, a
station being opened, it is ex-
pected, near Singapore.  Kuala
Tampur may—for a time, at
anv rate—=still have to rely on
““unofficial ”’* Dbroadcasting as it
has done in the past. Malaya
has 7,000 licensed listeners out of
a population of over 4,000,000.
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EVENTS OF
THE WEEK
IN BRIEF
REVIEW

The licence fec costs the equiva-
lent of about 30s.
P.O. Chief in Honours List

KNIGHTHOOD has bceen
conferred on Lt.-Col. A. G.

Lee, O.BE., M.C., B.Sc,
M.I.LE.E., Engincer-in-Chief of

the Post Office.  Coloncl Lec
played a prominent part in the

development of the Rugby
station and of international
radio-telcphony.  He has re-

presented this country at many
international  conferences,  is
Chairman of the Radio Research
Board, and in 1929 was clected
Vice-President of the American

LRE.

Amateurs to the Rescue

NCE inore a time of national
emergency has shown how
invaluable are the amateur
transmitters.  During  the re-
cent disastrous floods in the
U.S.A., when telephone  and
telegraph  wires were  swept
away, amateurs, as they did on
a previous occasion, formed the
only link between certain iso-
lated areas and the outside
world.

Chimney-pot Aerials
LTHOUGH one-mast aerials
in the shape of di-poles are
new rapidly coming o the fore,
it must not be forgotten that
one-mast aerials have been popu-
lar for many years in this coun-
try, and they have usually been

fixed to chimney-pots or {o
brackets attached {o window
frames.  Apparently progress is

not so marked on the Continent,
however, as considerable pub-
licity is being given to the fact
that one of these aerials—hailed
as a new type—is to be exhibited
at the famous Lecipzig Spring
Fair, which this year is being
held from February 28th to
March 8th.

Pigeons and Wireless
ROUBLE is brewing in parts
of Northern France owing to
the steadily increasing number
of wirceless aerials.  This region
abounds in pigeon fanciers, and
a large number of birds are con-
stantly getting killed owing to
their flying into the acrial wires.
As a result, an official request
has been sent to listeners in cer-
tain districts to protect the birds
by putting corks cr other visible
objects on the wires.

lists of short-,
and long-wave

1

1

i The
¢ medium-

! stations that usually appear
' in the first issue of cach
! month are unavoidably
i
i
i

held over till next week.
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Public

A REVIEW
OF CURRENT
APPARATUS

N bygone days whenever a public func.
I tion of any consequence was held only
a few of those present were in a position
to hear any speeches or annouucements
that might be made, and as a consequence
much of the interest was lost to those not
favourably situated.  To-day, however, it
is rare indeed for anyone attending such
functions to find himself in a position where
only a visual picture is possible ; indeed, it
is not uncomimon for one o be able to
follow a verbal description yet not evci
catch a fleeting glimpse of what is happen-
ing.

The now widespread use of sound broad-
casting, or if you prefer, public address,
equipment has brought about these changes
and made it so much casier to enjov to the
{ull the fare provided.

Apart {rom the telephone we do not per-
haps fully realise the important part played

RCLO:
N2
& u,Q C

Marconiphone PA equipment fitted with
dual turntables.

Address
Equipment

by the ubiquitous microphone and its asso-
cialed apparatus in our daily lives. A
cinema performance would be a dull affair
to-day without the sound accompaniment, i
lecture in a large ball would lose much of

Er

Parmeko go-watt amplifier.

its interest to those remote from the plat.
form, and what would an affair like the Air
Foree  Display be now without the loud
speakers giving a vivid description of the
acrobatics and other pertinent matter?
Though it would be possible to call forth
cxample after example of the way in which
sound amplification and diffusion comes to
our aid, it is of more interest to give a
thought to the apparatus itself that per-
forms this useful service, especially so since
only the beginning and the end of the chain,
namely, microphone and loud speaker, are
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Type KCig
PA equipment
embodying
radio unit
made by
Savage,

visible as a rule the remainder being tucked
away in some convenient corner or coi-
tained within an inconspicuous motor van.

Amplifying equipment can be divided
broadly into two classes, portable and fixed
installations. Though in the first categorv
could be included any amplifier that is cap-
able of being moved, in actual fact the de-

markation is much more obvious as the
various manufacturers make a point of
assembling their portable equipment 1in

easily handled cases or in some other con-
venient form.

The majority of the firms engaged in PA
work make both types, and it is now almost
universal to adopt what is described as P.O.
rack assembly for the fixed installations,
the expression being adopted since the
method of construction bears a marked re-
scmblance to the racks used in telephone
exchaunges. This form of construction is, of
course, very clastic, and practically any type
of amplifier with mixing panels, gramophone
turntable. and even a radio unit can be
assembled from standard units in a very
short time.

Racl-built amplificrs of this type 1re
found among the Marconiphone PA equip-
ment.  Its construction is such that any
combination of some twelve different
standard units can be embodied in a single
assembly. Single or double turntable units
can be included, also a radio chassis.

Where future requirements cannot be
foreseen the rack assembly can always be
augmented by the addition of extra units,
provided all the available space is not
alreadv occupied.  This will rarely be the
case, for the standard height of the Mar-
coniphone framework is about 6ft. ©6in.,
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though this could always be exceeded in
special cases should the need arise.

The Parmeko go-watt amplifier, Type
A.go, is another example of rack assembly
designed primarily for permanent installa-
tions. It will operate up to 200 loud
speakers of normal domestic size, and when
fitted with a radio unit makes a suitable
installation tor hospitals and hotels, etc.

The amplifying equipment is divided into
two parts, one a voltage amplifier consisting
of three stages terminating in a PX25 valve,
and an output unit in which two DAr1oo
valves are fitted. W, Bryan Savage also
makes equipment of this style, one model
being the KCis, comprising a monitor LS
panel with output line switches, two 3o0-
watt low-loading amplifier units, a record
changer panel and a radio chassis.

. Though this is"an assembly that would
meet many requirements like all rack-built
amplifiers its make-up is very elastic, and
any of the pamnels could easily be replaced
by others so that the example described is
very much in the nature of a specimen
assembly subject to any modifications that
may be needed to {ulfil the actual require-
ments for which the installation is needed.

Since in the majority of cases permanent
installations of this kind are buill for a speci-
fic purpose, many of the firms that make
them are not in a position to give precise de-
tails as a standard arrangement does not
cxist. Some, like those already mentioned,
have a number of standard units designed
for embodying in rack assemblies where the
requirements can be met by such units, but
more often than not the various panels may
have to be built for the purpose.

' It may not Dbe
certain that this
applies to the Tan-
noy rack equip-
ment, but the fact
remains  that no
details of standard
rack panels have
been sent to us;
yet rack assem-
blies built by this
firm have been
examined from
time to time,
though  generully
the apparatus has
been described as
a special installa-
tion made to order.

Jilm  industries
also build their
large equipment

only to special
order.
The G.E.C. also

adopt  the rack-
mounting  system
for their large
installations, and

there are quite a
number of standard

Rack amplifier
built by B.T.H.

uifits, described as subsidiary panels, for
incorporation in the assembly. A two-stage
microphone pre-amplifier is one, another is a
turntable unit while there are several
distribution and control panels available.
A comparatively new addition to the
equipment is a 1oo-watt power-output panel

Wireless -
World

consisting of a three-stage amplifier with an
output stage comprising four Osram DA3o
valves arranged in parallel push-pull.  An
input of 0.28 volt will fully load this ampli-
fier.

A series of units assembled on panels for
rack mounting form the nucleus of the Dyna-
tron PA equipment made by H. Hacker and
Sons.

Though power amplifiers giving up to 45
watts output are available, this firm often
adopts the practice of fitting several 12-watt
push-pull units arranged in banks to feed
various loud-speaker systems. Radio tuners,
pre-amplifiers, gramophone units and mixing
panels are also available for assembling into
a complete installation in rack form.  The
LF512R 12-watt amplifier has a total of five
valves and requires 0.3 volt inpul to fully
load the oufput stage.

B.S.R. 30-watt
amplifier and
gramophone
umt,

The British Thomson-Houston Company
make a speciality of the larger type of public
address installations all of which are, of
course, designed for the particular work they
have to perform. Many other firms could
also be mentioned, but the few examples
given here-must suffice to illustrate the type
of amplifying equipment that falls within
this category. It is of interest to the radio
and acoustic engineer, but for those who
have dealings with the more usual demands
for PA equipment the smaller apparatus
capable of being taken from place to place
and installed for a lecture, a- sports meecting
and for similar purposes is, perhaps, the
more important.

The equipment that may be considered
under this heading is usually built in con-
venient-sized cases arranged for easy trans-
portation, though most of the firms inter-
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ested in its construction also make {he
amplifier in chassis forin, leaving the user
lo assemble the various parts in a way best
suited to his particular requirements.

Amplifier of the Ardente ““ Coronation ”’ PA
equipment and (below) its radio unit.

Armstrong Manufacturing Co. supply a
10-watt amplifier, 6-valve circuit, using two
large triodes in push-pull for the output.
This amplifier is fitted with two independent
fader controls that enable speech to be super-
imposed on music, or vice versa. The price
is /o gs. This amplifier can be supplied as
complete equipment fitted in massive walnut
cabinet with automatic record changer, in-
cluding pick-up. It plays all sizes of records
mixed in any order without pre-setting. A
microphone and stand, also two PM loud
speakers, are included, and the price of the
complete installation is 50 guineas.

Ardente has introduced for use this year
a ‘" Coronation’' PA outfit which can be
operated by non-technical people and is de-
signed to be quickly assembled and dis-
mantled.

It consists of a combined amplifier and
gramophone turntable as one unit, to which
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‘Wall-mounting amplifier made by Correx.
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can be added a radio tuner unit. A moving-
coil microphone and a PM loud speaker in
a directional baffle arc included. The equip-
ment is AC operated and can be supplied in
three types giving 10, 15 and 2o watts un-
distorted power output.

The radio unit has an RF stage {ollowed
by an anode bend detector, the output being
fed into the main amplifier by a multi-way
cable which provides the operating voltages
for the unit. It covers both broadcast wave-
bands.  The price of the complete outfit
depends on the output required, and this is
conveniently stated not in watts but in the
number of people it is desired to address.
Up to 2,000 persons one loud speaker suf-
fices, whereas for 12,000 the makers recom-
mend six loud speakers.  The first-mentioned
costs £55, AC operated, or f65 AC/DC
operated, while the last-mentioned is priced
at £95 for an AC model.

The mobile amplifying
by Birmingham Sound
especially interesting in that it can be
operated either from AC mains or from a
12-volt car batterv. It is rated at 12 watts
undistorted output and is built into & mas-
sive case fitted with carryving handles and
includes also a gramophone motor.

A four-stage amplifier is used, the first
two valves being resistance-capacity coupled

cquipment made
Reproducers s

Celestion
portab e
PA
equipment,

followed by a driver stage transformer-
conpled to two PP3/ 250 valves in push-pull.
There is also 1n HT valve rectifier. A multi-
ratio output transformer is fitted to enable
matching for one or for a bank of loud
speakers. Incorporatecdt in the case is a
rotary transformer for battery operation.

In addition B.S.R. have a long range of
chassis-built models in various sizes, all of
which have a sufficiently high gain to cnable
a microphone to be used without a pre-
amplifier.

The Correx series of PA amplifiers is a
particularly comprehensive one and contains
models for AC/DC, battery and AC opera-
tion. The AC/DC and battery models are
undergoing complete redesign, but details
are available of the AC type. The four
principal models are the Sio, S20, 545 and
S6o with power output ratings of 7, 14, 45
and 60 watts respectively.

In all these models the input circuits are
similar and provision is made for two micro-
phones, one radio input and one gramophone
input, all at 6oo ohms impedance. The out-
put circuits of the associated units are con-
sequently matched to this impedance for con-
nection to the main amplifier.

The S45 model has two resistance-capacity
coupled stages followed by a transformer-
coupled driver stage to two DA3o valves in
push-pull.  This model has an overall gain
of 110 db., which is increased to 135 db. by

Wireless
World

the addition of a pre-amplifier and complete
with mixing and fading control panel costs
60 guineas.

The S1o0 is a two-stage model with one
PXz25 valve giving 7 watts, and its price is
18 guineas. These prices include a stout steel
case.

Coulphone 1z-watt amplifier.

Alex Burns makes a small portable ampli-
fier with the loud speaker included in the
case which with microphone costs 20 guineas,
and Electradix Radios make one also on
similar lines for AC/DC operation, and this
model with a crystal microphone costs £18.

Portable PA equipment is now being made
by Celestion, the amplifier, loud speaker,
microphone, stand and cables being assem-
bled in a carrying case measuring 17in.x
10in. x gin., while in another case of similar
size is a gramophone unit.

The Coulphone Radio Manufacturing Co.,
have a range of inexpensive models some of
which are assembled in portable cases and
include a gramophone motor.  Seven models
are available ranging from 4 to 70 watts out-
put, the larger models being for AC opera-
tion only. A 12-watt five-valve chassis
costs [z,

A number of portable and chassis ampli-
fiers are included in the products of Film In-
dustries, a large section being of the self-con-
tained type, embodying a gramophone turn-
table. The model 4/20P, which gives 20
watts output, is well suited for many of the

Amplifier and gramophone unit of portable
ejuipn:ent mads: by Francis, Day a1d Hur tr.

indoor and ouldoor requircments of to-day.
It is fitted with a threc-stage amplifier with
two PT25H pentodes in push-pull in the out-
put stage. It is AC operated and costs £52
10s.

The portable public address equipment
supplied by Francis Day and Hunter in-
cludes, among other .models, a compact
general-purpose amplifier known as the
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model AC/DC 12/18. It consists of a three-
stage amplifier, gramophone turntable, loud
speaker and microphone in transportable
form, and for convenience the equipment is
contained in two cabinets. Complete, it costs
38 guineas.

The G.E.C. amplifiers that come within
this category of medium-power equipment,
arc the All-Purpose models of which there
are two, one being a 6-watt model, while
the other is rated at 14 watts output. Both
are very compact and entirely self-contained
and are operated from AC.

These two units are available in chassis
form at f1qg 16s. for the 6-walt, and £25 10s.
for the 12-watt model, and also as transport-
able amplifiers, in which case the chassis
are mounted in stout oak carrying cases. In
another form they can be obtained for rack
assembly, the amplifier chassis being fitted
to a panel. ° .

There is also what is described as the turn-
table model, and either the 6- or 14-watt
chassis can be supplied in this form, which
includes in the cabinet a gramophone turn-
table and pick-up. In this style it costs
£31 6s. with the BCS.1582 6-watt chassis,
and £37 with the BCS.1587 14-watt chassis.

Model BCS.1587 general-purpose
amplifier.

GE.C.

Both chassis include power supply equip-
ment and an input transformer for a moving
coil microphone and provision is made for
microphone, gramophone and radio inputs.

The past few years have seen a growing
demand for porlable amplifying equipment
that can be handled by the non-technical.
Apparatus of this type is being used exten-
sively by dance bands and other bodies of
entertainers, so consequently it must be
comparatively simple  to  assemble and
dismantle.

Several firms make a speciality of this
type, prominent among which are Grampian
Reproducers.  There is an outfit described as
The Crooner which comprises a universal
amplifier giving 6} watts output. A moving-
coil microphone is included, and the price is
20 guineas complete with Joud speaker and
waterproof carrving case.

Grampian 14-watt amplifier chassis.
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On the other hand, this firm also cater for
those requiring chassis amplifiers for incor-
porating in PA equipment. One such model
is the 144-watt AC/DC model. It contains
two high-gain amplifying stages followed by
four output pentodes in parallel push-pull.
Microphone and gramophone input controls
are fitted, and provision is also made to

obtain from the amplifier the polarising
voltage for a transverse current carbon
microphone.  Carbon or moving-coil micro-

phones can be used, and the price is 16
guineas.

There is also a 25-watt amplifier available
in which two PTzs5H type valves are used
in push-pull in the output stage. This
model costs £45.

FFor PA work Haynes Radio supply a
14-watt amplifier which forms the basis of
the equipment. Slight changes are made in
the circuit to suit individual requirements,
but the fundamental circuit, which embodies
duophase intervalve coupling for the penul-
timate stage and two PXz5 valves in push-
pull for the final amplifier stage, is generally
used.

Haynes amplifier
Model CG.

A general-purpose amplifier built in chassis
form and fitted with two PX25 valves giving
14 watts output is made by Hartley Turner
Radio, and this model will meet many of the
requirements of PA work.

Several units can be assembled in a bank
and the output from each arranged to feed
one or more loud speakers, but all can be
worked off a common input circuit.

The GA12S model, as it is described, is a
three-stage unit, the first being resistance-
capacity coupled and the second trans-
former-coupled to the push-pull output
valves. An input of o.07 volt only is re-
quired to fully load the amplifier. It costs
£13 108.

Holmer PA equipment is supplied by Holi-
day and Hemmerdinger, a speciality of this
firm being mobile apparatus operated from
car batteries.  Sets rated at 5 watts are
available for installing in private cars or
vans at prices of from £18 18s. to f22 com-
plete. This firm also supplies larger *equip-
ment and acts as stockists of PA apparatus
generally.

In their portable amplifiers M.R. Supplies
use two high-efficiency pentodes in push-pull
and obtain an output of 7 to 8 watts with
one pre-amplifying stage.  With the two-
stage model a microphone of the transverse
current type can be used without any addi-
tional amplification.

All the equipment is contained in two
portable cases and its price complete with
hand microphone is 12 guineas,

A series of new amplifiers has been pro-
duced by Magnaphone, the special feature of

Wireless »
Worldl

which is the high efficiency that is claimed
for the output stage. They are known as
Bi-Phase Direct Coupled Amplifiers and the
P.A. 50 model for example is stated to give
an undistorted output of 21 watts with an
anode dissipation of 50 watts at the final
amplifier.  They are AC
operated and the model men-
tioned costs f50 assembled in
a transportable case and in-
cluding two turntables.

A larger model is also avail-
able at f1oo, while there are
s0me low-power self-con-
tained portable models for
AC/DCeor battery operation

at 434, including turitable,
microphone and a loud
speaker.

Though the Marconiphone
Co. makes a speciality of the
larger type of PA equip-
ment, self-contained transportable models
are also included among their preducts. One
interesting  type is
the Demonstration
Equipment Model
EM.sB. It can be
operatedd entirelyv
from a 12-volt car
battery by using a
converter, and gives
an output of 10 to
11 watts.  Gramo-
phone turntable,
pick-up and micro
phone are included,
and the whole 1is
assembled in a
stout oak carrying
case.

A 15-watt model for use in hotels,
theatres, ctc., is also available. This incor-
porates a three-stage amplifier with two
PXz25 valves in push-pull in the output
stage ; an input of 0.7 volt is needed to give
the full rated output.

The practice of combining gramophone
equipment with an amplifier and housing
both in the same cabinet is adopted by

s B T e

o e

i

Hartley-Turner
GA12S amplifier.

almost every maker of PA apparatus. Some
provide two turntables with separate pick-
ups with mixing and fading controls. .

Microphone  Equipment have several
models of this type; one rated at 25 watts
has push-pull output and resistance coupling
throughout, with a phase inverting stage.
The output stage has four triodes arranged
in parallel push-pull. There are nine valves
in all.

As a transportable model it is provided
with two turntables, microphone and two
large PM loud speakers, and the whole is
accommodated in two convenient sized
cabinets for portability. It costs 65 guineas.
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Eight or more loud speakers could be used
with this model if necessary.

Amplifiers of from 6 to 45 watts output
arc made by Parmeko in portable and trans-
portable form, though as mentioned earlier
this

firm also nmanufacture large power

M.R. Supplies AC/DC port
able equipment,

equipment for permanent installations of the
rack-type assembly.
The Type DBE6 is a compact unit in a

portable cabinet and embodies a loud
speaker. It has a three-stage amplifier
giving 6 watts output and weighs 681b. A
telescopic microphone stand is included, also
a transverse current carbon microphone,
Operation is from the AC mains and the
price is £28. .

A 6-watt amplifier chassis with a gramo-
phone turntable but excluding loud speaker
and microphone is available also at the sam
price. :

The amplifier is a three-stage unit giving
ample gain for direct operation from a micro-
phone.  The whole is assemibled in a stecl
carrying case.

One of the portable models, the Type C.30,
is particularly compact considering the large
power output it provides. Though rated at 30
watts output the amplifier chassis and turn-
table are accommodated in a carrying case
measuring 23in. by 16in. by 17in. This is
a four-stage unit with two RC-coupled am-
plifiers followed by one transformer-coupied
driver stage for two PX25A valves working
in low loading push-pull. The price of this
model is f48.

One of the simplest forms of PA apparatus
is made by Philips. It is known as the Vox-
mobile car-amplifier and it has been designed
for building into motor cars. A single valve
amplifier is used and the unit is intended for
microphone announcenients only. The total
consumption is 30 watts. Various styles of
small and large amplifiers are made by this
firm. Some are for car installation and de-
signed {for operation from batteries, while
some are of more orthodox pattern.

There is one 10-watt model for AC/DC or
battery operation. Its total consumption is
about 84 watts when battery operated.
High-gain pre-amplification is obtained by

Philips Type 3762 AC/DC 1o-watt amplifier.
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using RI© pentodes in push-pull, while the
output stage has four P13 valves in paratlel
push-pull.

Frequeney  correction  circuits  are em-
badied, and, on changing over from micro-
phone 1o gramophone  correction  circuits
suitable for the different styles of input are
auntomatically included.  Philips make also
a long range of larger amplifiers and a small
radiio unit for connecting to anv ol their
maoctels,

Premier Supply Stores have developed a
7-watt universal amplifier for use on AC or
DC supplies.  American  valves are used
throughout in a three-stage circuit which
consists of an RC-coupled stage feeding two
Tvpe 13 pentodes in push-pull. This model
costs 5 guineas complete with valves,

Fqually interesting is a smadl two-stage
model also fitted with American valves aned

Premier Supply Stores 7-watt amplifier.

costing £2 155, complete, Both these ampli-
fiers can be obtained as kits ol parts for
home assembly,

R. A. Rothermel is introducing for this
vear an entirely new range of  Americ -
made amplifiers. Eight or nine different
models will soon be available, and they
range in size from 7 to 60 watts output.

One of the most interesting of this new
serics is the Type MP-j20 obile odel,
which has o rated output of 20 watts. It
embaodies i g-stage amplifier and a universal
cleetric gramophone motor. The  special
teature of its design is a plug-in-type power
pack which can be quickly changed for AC
or battery operation.  An orthodox rectily
ing unit serves in the one case, but for bat
tery use this is replaced by a compact rotany
converter, The overall amplification s very
high. and, like all the new models, it oper
ates direct trom a erystal microphone. The
price complete is 140,

The rs-watt model of this series contains
a 1o valve chassiz, but four of these arcased

Rothermel mobile PA amplifier and alternative power unit for
battery operation

as separate pre amplifiers tor four difeesznt
input channels, and cach has its own volume-
control,  Microphone or gramophone can be
joined inany combination to the input
channels. There is a master volume control
and a tone compensator.

The standard PA equipment made by
W, Brvan Savage is supplicd m chassis torm
and as portable models, the Latter embody -

Wireless
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ing a gramophone turntable and pick-up.
Several different chassis, mainly two- and
three stage, are available, giving power out-
puts ol 8 and 15 watts respectively. Some

Shaftesbury Microphones MM 15 Portable
Amplifier, for AC DC and battery operation.

are of much higher gain than others, so that
a microphone can be used without adds-
tional pre amplification.

A complete portable amplifier with turn-
table, ete, costs from 123 105, 1o £29 108, ]
the former is lor an S-watt model, while the
latter is for one giving 22 watts output and
is deseribed as the Tvpe 32260 This ditfers
from the majoritv of Savage amplifiers in
that two super-power pentodes are used in
push-pull Tor the output, whereas the re-
mainder of the chassis are fitted with triode
output valves,

Sound Sales 14-watt amplifier.

A rz-watt, a go-watt, and several micro-
phone pre-amplifiers are obtainable from the
Scientiic Supply Stores. The 3o-watt model
has three stages, the first RC-coupled and
the second transformer-
coupled to two PNX2sA
valves in low-loading
push-pull.  Provision is
made for supplving T
and LT to a pre-ampli-

her, The 30-watt
model costs (15 135,
while 4 two-stage pre-
ampliber  with pro-
vision for two separate
input  channels inde-
pendently controtled

andd o which tone com-
pensation ix embodied
COSts 110 Ths
cquipment is AC operated.

Shattesbury Microphones have evolved i
15 watt portable amplifier which can be
operated from AC, DC, or batteries, the
change from mains- to  batterv-operation
heing  effected by plug and  socket con-
nectors, as a rotary converter is built into
the cabinet. A gramophone turntable is in-
cuded, and the price complete is 436 108,

10~
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The latest addition to the Sound Sales
range of PA apparatus is o new 14-watt
model designed to operate direct from a
microphone without pre-amplification.
Push-pull output is employed, and a special
bias-compensating arrangement is included
that enables the operating conditions of the
two valves to be matched by adjusting the
anode corrent to the same value for cach
valve. Nnown as the PAry, it costs [35.
Sound Sales also make a g- to 6-watt model,
as well as several with larger power outputs.
Radio units for use with their amplifiers are
also available.

Tannoy G.M.45 portable equipment.

The Tammoy G.U B o is a self contained
AC, DC, and battery model in portable form
and including a gramophone turntable. For
battery operation @ separate rotary con-
verter is cmiploved. Tt gives 1o to 13 watts
output, and provision is made for two inde-
pendent inputs, viz., gramophone and micro-
phone.  The price is 28 gnineas with it
spring gramophone motor, or 3o guincas
with an electric model.

For battery operation in addition to mains
the price is increased to 34 guineas. In all,
Tannov make no lewer than sixteen different
models ranging from 6 to 50 wadts output,
also small PA cquipment  for  operation
solely from car batteries.

Amplifiers that can be operated  from
mains or batteries are gaining in popularity,

Model T262 portable amplifier made by Trix.
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especially in the smaller sizes suitable for
outdoor meetings, such as garden fétes,
sporting events, etc., and Trix now include
one in their range.  Known as the Type
U812, it is a 1o-watt model, for which a two-

Truvoice
Operadio
battery-
opzrated mobile
amplifier and
control unit.

stage amplifying circuit is used, the output
being push-pull. Tn a portable case and in-
cluding loud speaker, microphone, rotary
converter, and all necessary accessories, the
price is 34 guineas. This is but one of the
numerous Trix models, some of which em-
body gramophone equipment, such as the
TP140, TP242, and TP262, which come
within the category of portable PA equip-
ment.

The chassis of thesc sets are available as
separate units, the Trgo, for example, being
a two-stage model giving 1o watts output.

Operadio PA equipment supplied by Tru-
voice, Ltd., is obtainable in five diflerent
sizes, each outfit being arranged for a

Universal portable amplifier made by
Frederick Waterhouse.

certain  class of service.  Where only o
limited number ol people have to be
addressed, such as in a small hall or for
dance band use, the No. 1 combinaticn is
supplied. It makes use of a model 818 12-
watt amplifier, a moving-coil microphone,
loud speakers, etc., and, complete in every
detail, costs /34 145. 6d.  Where greater
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power is required the output from the 818
amplifier can be used 1o drive a " Booster ™’
amplifier fitted with four Amecrican 2A3
valves in parallel push-pull, making avail-
able some 24 watts for the loud speakers.
The additional amplifier is sclf-contained
and has its own power supply.

An interesting model in this series is the
Model 843, designed for mobile use and oper-
ating from a oO-volt accumulator. It gives
18 watts output and consumes 14 amperes
of DC. A rotary converter is embodied in
the chassis. The price is £25 10s., excluding
valves.

Frederick Waterhouse make a number of
models  covering  most  requirements  of
present-day PA. They range in size from
8 1o 50 walls oulput, and are available as
amplifier chassis or assembled in portable
cabinets with single and twin gramophone
turntables.  Larger equipment is also made,
but this usually takes the form of rack-
built sets for permanent installation.

A small, compact 8-watt amplitier for
AC/DC  operation is  obtainable  [rom
Chas. . Ward. 1t is a three-stage model
with pentodes in the output stage, und re-
uires 0.01 volt input to obtain the full ocut-
put. s price is 16 175, 6d.

There are several firms that make a speci-
ality of certain branches of PA work. Ross
and Robinson, for example, are noted for
cquipping motor vans for PA use, and their
latest departure is a fully equipped motor
faunch fitted-out for use at regattas and

Motor launch equipped with PA apparatus
by Ross and Robinson.

other river or coast water {étes. Two 3o-
watt amplifiers are installed, and these are
operated by rotary converters driven by a
50-volt bank of accumulators charged by a
dynamo worked off the boat’s cngine.

Easco Broadcast Service specialise also in
PA  van equipment, or, rather, fully
equipped vans for mobile PA use. All such
apparatus is, of course, operated by a bank
of accumulators which are usually charged
overnight from the supply mains by means
of a battery charger installed in the van.

In all mobile PA work reliance has to be
put on battery-driven converters for the 1e-
quired operating voltages, and it is in the
production of these that the Llectro
Dynamic Construction Co. specialise.  Low
voltage to high voltage DC machines, as well
as DC to AC converters, are available in all
sizes necessary for PA work.  Generating
sets driven by a small petrol engine for tield
use are also made by this firn.

Cryvpton Equipment, Ltd., also specialise
in the production of machines for this pur-

pose.
If uscrs of PA equipment wish to builed
their own amplifiers, kits of parts and

desigins are available, and there are scvcral
firms in a position to supply their needs.
N. Partridge has designed a range of am-
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phifiers, and supplies constructional details
and advice to those who may require them.
The available designs cover @ 12-watlt model,
a 3o-walt model, and several single- and

One of the
designed by N. Partridge.

constructor-type amplifiers

two-stage microphone pre-amplifiers. Micre-
phone technique and similar subjects are
dealt with very fully in the Partridge PA
Manual.

Ferranti supplies constructional details of
a range of amplifiers some of which are well
suited for PA work. The Tvpe AC3:2C, for
example, is a 3z-watt model using two
PX25A valves in low-load-
ing push-pull, while there
are also several 6- and 12-
walt models that will find
anv  applications in  this
class of work

Kitz of parts for amplifier
contructi v can be ob-

tained  {from  Universal High Voltige
Radio, Ltd.; these models are all for

AC, DC operation and cost {rom 6 guineas to
10 guineas, according to the size of the unit
required. From the Peto-Scott Co. and also
from British Television Supplies either parts
or complete models of the various Wireless
World amplifiers that have been described
from time to time can be obtained. These
include a 12-watt model for AC mains, a
nniversal mains model, and various asso-
ciated units.

Some of the firms mentioned as makers of
PA equipment also supply parts for the con-
struction of the apparatus. Ferranti, Part
ridge, Sound Sales and Savage are makers
of mains transformers and chokes, while
All-Power Transformers, Haynes Radio,
Bryce, Patamount Mains Transformers, Rich
and Bundy, Vortexion, Varley and Wearitc,
among others, also specialise in this class of
component.

" Wireless World " Microphone
EADERS who may be contemplating
making the Wireless World transverse
current carbon microphone may he inter-
ested to learn that a revised reprint of the
article which appeared in an issuc now out
of print is obtainable from our Publishing

Department at the price of 2d., post frec.

R
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stics of T heatres

and  described

HE task of the acoustic engineer would be  greatly

simplified if some means conld be found of making
pressure  variations in the air
the moment there is little prospect of this drean being
realised, but in the meantime indirect methods of attacking
the problems of sound distribution are being developed.
The optical technique used in the Plilips Laboratories

EXPLORING SOUND DISTRIBUTION
BY MEANS OF AN OPTICAL

MODEL

visible to the eye. At

this article 1s of than  usual

interest.

moire

Fig. 1 (a) (Left).—
Auditorium of the
Philips Theatrebefore

HE general principles  of the
science of architectural acoustics,
consolidated by the classical work
of Sabine and extended by

modern electrical methods of measure-
ment, arce now widely known. It is un-
likely that we shall see any repetition ot
the grosser crrors of proportion which
1(‘>ulted in the notoriously bad acoustics
of some of the famous public buildings of
the last century ; but the detailed clucida-
tion of the acoustics of a hall of complex
form in terms of general principles is such
a formidable problem that it is customary
to obtain experimental evidence from scale
models.

The usual method is to prepare a series
of scctions and to study the reflection of
waves at various points in the ripple tank
or by means of spark photography. The
correlation of the results requires, how-
ever, a good deal of experience and the
final recommendations contain, from a
scientilic point of view, rather a high pro-
portion of personal judgment.

The experimental technique developed
in the Philips Research TLaboratories'
must, therefore, be regarded as a notable
advance in the art.  TInstead of the two-
dimensional sections used in the npple
tank, a three-dimensional model of the
roof and walls of the hall is constructed
in sheet aluminium.  The source of sound
is replaced by a small lamp, and the floor
of the model consists of a sheet of opal
glass.  Multiple reflections result in the
formation of a light pattern on the glass
which gives a picture of the distribution
of sound intensity.

Suitable precautions are, of course,
necessary Lo ensure the validity of the
'R, Vermeulen and J. de DBoer, PPhilips

Technical Review, Vol. 1, No. 2,

reconstruction.

Fig. 1 {b).—Optical model of the original

Philips Theatre. You are looking upwards

through the ‘‘floor ”’ with the opal glass

representing the audience removed. Note

the lamp which takes the place of the source
of sound on the stage.

Fig. 1 (¢) (Right).—Photo-

graph of the opal glass in

the model of the old Philips
Theatre.

analogy between
sound distribution. The sur-
face of the opal glass s
treated to give a low reflect-
ing power corresponding o
a cocefficient of absorption
for the audience of 0.9 to
0.95. About 30 per cent. of
the light 15 absorbed at cach
reflection trom the alumi-
nium, so that after three re-

light and
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flections about 10 per cent. of the original
intensity remains.  This contributes very
little to the total illumination of the plate,
so that the pattern is made up mainly of
direct light and first and second reflections
corresponding 1o “useful” sound—i.e.,
sound reaching the ear within . second
after the arrival of the direct sound.

At low frequencies, where the wave-
length of sound is comparable with the
dimension of many of the reflecting sur-
faces to De found in the average hall, dif-
fraction takes place and the analogy
breaks down, but for the high frequencies
(1,000 cycles and above), which determine
articulation, the light pattern gives a true
picture ol the sound distributiont.

The method s, therefore, specially
suited for investigations into the design of
theatres, and was. in fact, employed during
the reconstruction of the Philips Theatre
to the plans of Prof. Witzmann, of Vienna.
The poor sound distribution of the original
hall, Fig. 1 (a) as revealed by the optical
model, was due to the roob trusses, which
were  enclosed by glass panelling and
resulted in hregular reflection from the
ceiling.  In reconstrneting the hall the
roof was to be raised and a new ceiling
built under the trasses, the sides of the
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stage modified, and a balcony added at
the back. An optical model showed
greatly improved distribution, with direct

Wireless
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tically perfect illumination of the opal
glass in the correspondingly modified
optical model, Fig. 3 (b). The redesigned
hall has proved entirely successful and the

)

Fig. 2.—Diagrammatic sketch showing path of sound wave under the balcony of the redesigned
Philips Theatre, (a) with vertical rear wall showing concentration of wave above the heads
of the audience, (b) with rear wall sloping forward to direct sound downwards.

sound predominating it the fore part of
the auditorium and reflection from the
ceiling providing most of the intensity at
the back. As a result a strong shadow
was tlirown over the audience under the
balcony.

The area under the balcony was then
examined by the ripple-tank method,
which is specially suitable for single details
of this nature. It was found that the rear
wall reflected a strong wave, but that the
contour of the underside of the balcony
caused a concentration of the reflected
wave which passed over the heads of the
audience. This was remedied by sloping
the rear wall forward, care being taken
that the downward reflection was limited
to the area under the balcony. Striking
confirmation of the success of this ex-
pedient was provided by the now prac-
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fading service area, which, considering the
low power used, 3 and 17 kW, bears com-
parison with the London National service
arca even before this transmitter was placed
into isochronous service witli the other
national transmitters, and appears in
Brighton to be more satisfactory than even
London Regional after nightfall, at least in
signal-noisc ratio, apart from ignition inter-
ference.  The only point near London
where reception appears to be relatively
poor is in that part of Surrey (Reigate, elc.)
l;ying under the escarpment of the North
Downs.

The point which seems to have been over-
looked is that for a direct-ray scrvice (the
only really satisfactory basis for a high-
quality national service) the use of the
ultra-high frequencies permits the crection
of extremely efficient aerials—the gain of
which (for a given mast height) may more
than offset the increased propagation or
carth loss, especially when simple clevated
aerials are used at the receiver, which latter
alveady scems to be the practice in any case.

A fascinating comparison can be made
between the London Regional acrial at

Fig. 3.- Photograph of opal glass in models of new theatre with vertical and sloping rear walls
corresponding to (a) and (b) of Fig. 2.

words spoken on the stage are clearly in-
telligible at all peints in the hall, including
the area under the balcony.

On The Short Waves

that if you wished to increasc the direct-

ray Class A service arca of a medium-
wave transmitter it was possible to (a) use
a mast of greater height, if the optimum
height mast(s) were not already in use, (b)
increase the power, or (c) secure, if possible,
a lower operating frequency ; always bear-
ing in mind that, in any case, the limit of
the wvon-fading radius would be abount Co
miles as far as the medium waves are con-
cerned.

During the last few years, therefore, we
have seen erected mast radiators of up-
wards of 7ooft. in height, for example, in
New Zealand, U.5.A. and Hungary ; {rans-
mitters using powers up to 500 kW, such as
Moscow on the low {requencies and WLW
Cincinnati on the medium-high frequencies,
and, finally, the general use in Europe of the
so-called long-wave, or low-frequency, band.

It seems to have been forgotten, however,
that in the early days of broadcasting re-
ceiver {and transmitter) design problems
had a considerable cticct on the choice of
operating frequency, and in this connection
no doubt many readers can recall the very
low wavelength of 261 metres used by
Brussels, which was unobtainable on most

IN the past it has been an accepted fact

receivers even with the ' tuning condenser
in the series position !

It scems, thercefore, that the original
technical  considerations governing  the
¢hoice of the present major broadcasting
band  were that the frequencies involved
were the highest for which receivers and
transmitters could conveniently he made,
and that it was relatively clear of estab-
lished stations and services.

To-dav, however, the picture is consider-
ably changed, since this Land is probably
now the most '‘congested’ one in the
ether, although by rigid working to rules

laid down by the various ** Plans ™ it still
remains  of  considerable  value,  and,
secondly, efficient receivers can now  he

made cheaply for much higher frequencies
than those cuvisaged for broadcasting in
1922.

The new theory is, therefore, that we
might improve our service area, all other
things remaining cqual, if we considerably
increased our operating frequency  instead
of decreasing it, and the consideration cf
this theory has received considerable impe-
tus since the establishment of the Alex-
andra Palace television transmitters.

These transmiitters have a Class A non-
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Brookmans Park, 18oft. high approx. on
342 metres, and a similar aerial for use on
5 metres, in the latter case a piece of wire
2ft. 6in. high, with a top hamper of similar
dimensions stuck in the garden, would be
ubout truce to scale. One would, of course,
not expect to transmit far with such an
acrial, especially when by comparison wn
extremely elegant array could be accommo-
dated on soft. poles.

It is difficult at the moment to say
exactly what will happen, but it certainiy
seems that the future is full of possibilities
on the ultra-high frequencies, although it
must be borne in mind that no sudden
change-over is likely owing to the vast num-
ber of medium- and long-wave receivers i
use which tune to the established frequen-
cies only, so that any developments will be
aradual in character.

Here we leave the realms of possibilities
and enter the cold facts of short-wave recep-
tion during the past fortuight.

Conditions during the early part of the
period considered were of the typical low
sunspot activity winter type, showing con-
siderable improvement during the last week
of January, with the advent of yearly
" February’ sunspot peak on January
26th.

On Wednesday, January 13th, evening
conditions were {air, W2XAD only of the
U.S. stations being worth while, the same
state of aflairs holding on Thursday and
I‘riday, although a minor increase in solar
activity during this period resulted in im-
proved signals from W3XAL on 17.78 Mc/s
in the evenings.
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At 11 p.m. on Saturday, January 16th,
W2XAF was fair, but fully intelligible, and
the optimum band for long-distance recep-
tion appearcd to be from 10—5 Mc/s at
this time.

The 28 Mc/s U.S. amateurs provided
some good signals during Sunday afternoon,
January a7th, and later W2XAD main-
tained his signal strength and good pro-
gramme value until nearly close-down at 9
p-ni.

After 9 p.m. reception on the g Mc/s
band was quite geod, Wi1XK being best
followed by W2XAF and W3XAU.

Even WiXAL was ““good’” on 6.04 Mc/s
when the Russian ““picture”” transmitter
RDD permitted.

With a fall in activity conditions became
poorer on Monday, W2XAD and WiXK
were salisfactory, with W2XAF fairly good
at 11.50 p.m.  On Tuesday conditions again
improved, with W3XAL excellent on 17.78
Mc/s at g.30 p.m., W2XE very good cn
15.27 Mc/s, and Wi1XAL good on 11.79
Mc /s.

“To What

REFLECTIONS ON THE
DARKER SIDE OF PA

HIS PA business has reached
amazing proportions in a com-
paratively short space of time.
From being a medium of enter-
tainment it has become an essential to
many commercial undertakings, and has
been adopted by the Navy, Army and Air
Force, and by steamship lines and rail-
ways. Each day some new and surpris-
ing use is found for this offspring of radin.
PA equipment is doing noble work in
many spheres. It has, as it were, been
co-opted to the advantage of all con-
cerned. But to what base uses is it being
put in less peaceful climes than ours! In
many of the authoritarian (or should it be
totalitarian?) countries, where the State is
everything and the individual is nothing,
it appears to be necessary to tell the citi-
zens and keep on telling them very loud
and clear, just how jolly everything is.
Giant aircraft, equipped with colossal
amplifiers and loud speakers out-stentor
-Stentor, disseminating propaganda to all
and sundry upon every possible and im-
possible  occasion—upon  their up-rising
and their down-sitting, upon their going
out and their coming in, even unto the
bitter end.

We Are Not Guiltless

Ghastly, isn't it?  Just imagine large
chunks of language fed into a microphone
and amplified umpteen thousand-fold.
The resulting output must beggar descrip-
tion! Can it be that this is part of a
campaign for the survival of the fittest?

Recent reports suggest that our own
‘Air Force have been making use of ““ fly-
ing amplifers”” to convey disapproval at
long range to refractory tribesmen. Of
course, these charming folk have hobbies
just a little more sanguinary than ours,
but surely they have done nothing to

* here.

Wireless -
Werld

A note for Wednesday was the excellent
relay by Tatsfield of President Roosevelt’s
inaugural speech, taken from W2XAD, I
believe.

Conditions improved again on Friday,
Janvary z22nd, and here, after noting
W2XE as good on 21.52 Mc/s at 6.35 p.m.,
we can give his new schedule : —

Mes. G.M.T.
21.52 | 1230-1700) o
17.76 1700-1800 | =Uropean
15.27 1800-2300
21.52 2300-2400 )
11.82 54000300 | S American
6.12 0300-0400 | eam.

After January 23rd conditions steadily
improved, with perhaps a poorish day on
Wednesday, January 27th, the daylight fre-
quencies ol some occasions remaining in
until nearly midnight, in particular the 14
Mc/s amateur band was excellent at 12.40
a.m. on January =23rd, on which date
WiHQN and WBJFC were outstanding Rg
signals on 28 Mc /s in the afternoon.

ETHACOMBER.

Base Uses”
By C. ERIC DUST

justify such extreme measures.
““old school tie,”” is it?
I feel sure that Wireless World readers

Not quite

cannot have realised the petrifying
possibilities of PA in the hands of perni-
cious or pugnacious people. Supposc

[\wu RELESS <SUPPLIFS

“Nuff said.”

someonc started that sort of thing over
What  could we do?  After
all, you can’t argue with a gentleman
whose voice is measured in kilowatts, and,
obviously, those jolly little ear protectors
that the Gunners used in the last “‘ spot
of bother”” would not be of much use, be-
cause the wild men who live behind doors
marked ““ LAB " would just shovelina few
more watts, and that’s watt ; sorry—that’s
that.

1f we counted upon merciful deafness to
curtail our sufferings, we should again be
unlucky. The bony structure of the
human frame would, by a process of
evolution, become so sensitive that in-
stead of a pain in the ear, we should get
a pain in the neck, and, to add to our
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troubles, we should have to use specially
designed amplifying equipment for
ordinary conversation. Very nice for
manufacturers, but another pain to us—in
the pocket this time.

The most likely invention so far avail-
able for the public safety hails from Holly-
wood. This intriguing gadget takes the
form of a filter which is guaranteed te
make the ‘‘goldurnest Amurrican”’
accent sound ‘‘quate nace.”” This gives
an opportunity to those unfortunate screen
stars who every time thcy open their
mouth put their foot in it. My idea is
that this invention could be developed te
mitigate the rigours of too-powerful PA.

Of course, we cannot expect dissemina-

tors of PA frightfulness to per-
mit filters to be fitted to their
mikes or amplifiers, but surely it

would be possible to evolve a neat pocket
device to filter at the receiving end, so te
speak. Au equipment such as this would
filter out all obnoxious sounds and, if
desired, could substitute speech or music
pleasing to the user.

From the bottom of my public-spirited
heart I present this brilliant idea, with its
stupendous possibilities, to any Wireless
World reader with a turn for research
work. 1 even cnumerate a few of the
potential markets to which he can look
for financial reward :—

Export to poor benighted foreigners

A\
PA SUPPLIES FACT

Y

bowed bencath the blast of PA at its
pithiest.

Private soldiers, for use in filtcring the
sergeant-major’s liver.

Henpecked husbands, for
curtain lectures.

Jerry-built householders, for use during
next-door’s soup course.

Music-lovers, to transpose *‘ kitty’s love
song’’ to a Beethoven sonata.

And so ad mfinitum.

I trust that British PA manufacturers
will forgive me for pointing out that PA
has its misuses as well as its uses, and
that instead of being a public benefit it
could become a public menace. And
anyway, it's up to them to supply a
remedy if it does.

= A=
RSN ‘I
. PRATY

curtailing
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ANY traditional cere-
monies and customs
of the country would
be lost to all but a

few if it were not for the
medium of wireless, which
so often brings them into the
limelight. Two such old
customs associated with Shrove
Tuesday are featured in the
programmes for that day.

At 12.25 National listeners
will be taken over to West-
minster School to hear an
observer describing the scene
““up school”” during the West-
minster Greaze. The school
cook tosses a pancake over the
bar that divides the Upper
from the Lower school, a
general scrum ensucs, and the
winner is the boy who emerges
with the biggest portion of
pancake.

In the evening at 6.40
(Reg.) will be given another
West Country Calendar pro-
gramme, and will featurce the
game of hurling the silver ball.
This was at one time played
all over Cornwall, but to-day
only survives in its full vigour
at St. Columb Major on
Shrove Tunesday ecach year.
The sides represent town and
country and, there being no
limit to the number on each
side, from 800 to 1,000 men
and boys take part. The ball
used is made of apple wood
covered with a stout casing of
silver, and is a little larger
than a cricket ball. As the
game starts in the middle of

the town houses and shops are

barricaded, and the only law
from 4 o’clock onwards is the
law of the hurlers.
Recordings of commentaries
with sound shots from two
-antage points in the town will
bc given in thls programme.

THEATRE EXCERPT

For the scventeenth pro-
gramme of the serics ** Tunes
of “the Town’  to-night
(Friday) at g.40 (Nat.), lis-
teners will be switched over to
the stage of the Saville
Theatre, Shaftesbury Avenue,
to hear an excerpt from ** Over
She Goes.””  The stars in this
West End success are Adele
Dixon, Stanley Tupino and
Laddie Chff. The Dbroadcast
will begin with part of the
interval overture, followed by
the song, *“ We Police,”” which

opens the second act.  During
another number, ““ Yes, No,”’
which  will also be heard,

Stanley Lupino gels the audi-
ence to whlqtl(‘
WALT FOR ME”

ONE of broadcasting’s best-
known authors and most ver-
satile actors, Philip Wade, is
the anthor of the new radio
drama under the above title,
which will be heard Regionally
at 830 on Monday, and
Nationally at 10 on Tucsday.

Detanls of the week’s
Television programmes
will be found on p. 154.

i
i
I
]
]
i
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As there is a strong
clement of surprise
in the plot little of it
Is at present re-

vealed, but the
general theme
centres round an
clderly  gentleman
who has in his
country house a

room set apart to
which he mysteri-
ously retires every

THE B.B.C. EM-
PIRE ORCHESTRA
conducted by Eric
Fogg, photographed
in the Concert Hall,
Broadcasting House.
It will be heard by
National listeners on
' Monday at 6.40.

night for several hours. In the
play many changes of scene
take place, some of them being :
sound shots of a hunt ball, an
artist’s studio in Chelsea, and
a West End theatre on a
“first night””  performance.
The production of this, the
seventh of Philip Wade's radio
plays, will be in the hands of
Barbara Burnham.

. e

FROM BRUESSELS

A concERT of light music re-
layed from Brussels will be
heard in the Regional pro-
gramme on Sunday at 6. The
Light Orchestra of the Belgian
Broadcasting Service will pro-
vide the progranune with René
Segers (accordeon) and Franz
Gilman (piccolo) as the solo-
ists.  This orchestra can Dbe
divided into two sections, one
for plaving popular dance
music and the other, composed
cntirely of wind instruments,
for playing old dances and
countrv tunes, This feature
will be demonstrated  during

this  Sunday  cvening  pro-
gramme.
MUSIC
AT the Sunday Orchestral
Concert this week at 6.30

(Reg.), Thelma Reiss will play
the Dvorak 'Cello Concerto
and Adrian Boult will conduct
the Introduction and Allegro
by Arthur Bliss and Havdn’s
Clock  Symphony.  Thelma
Reiss is considered to be one
of the best of the younger
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gencration of English “cellists.

The  Symphony  Concert
from the Queen’s Hall on
Wednesday will be conducted
by Sir Hemry Wood, and
broadcast Nationally at 8.15

and 9.25. Arthur Rubinstein
will play the John Ireland
Pianoforte Concerto and the

Liszt No. 2 in A. The Sym-
phony will be the Mendelssohn
No. 4 in A (the Italian), and
a feature of the programme
will be the performance of
Rachmaninoff’s “* The Bells,”
in which the soloists will be
Isobel Baillie, Parry Jones,
and Harold Williams, sup-
ported by  the  Philhar-
monic Choir. ““The Bells™
sections :
mellow
alarm

silver sledge  bells,
wedding  bells, loud
bells, and funeral bells.

On  Thursday the
Phitharmonic  Society’s Con-
cert, conducted by  Mal-
colm Sargent, will be broad-
cast from the Queen’s Hall
The programme will consist of
two works: William Walton’s
“ Belshazzar’s Feast,”" at 8.15,
and Mozart's Unfinished Mass
in € Minor, which will be sung

Royal

by the Hudderstield Choral
Society, Isobel Baillic, ILlsie

Suddaby, Webster Booth, and
George Hancock at g.10.

JACK BENNY, America’s lead-
ing radio humorist, will be heard
with Mary Livingston, his wife,
and Ken Baker and his orchestra
during a fifteen-minute variety

show relayed. from an N.B.C.
studio at Hollywood for Regional
listeners at 9.45 on Monday.

- Listeners’ Guide

Qutstanding Broadcasts
at Home and Abroad
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or the Week

A WREN CHURCH

AT the time of going to press,
the fate of one of Wren's
famous churches hangs in the
balance, for it is proposed to
sell the site of All Hallows’,
Lombard Street, and use the
money for the erection of
churches in new areas. This
church, which still bears the
marks of being damaged in the
Great Fire, will be the scene
ol the service to be broadcast
on Sunday at 7.55 (Nat.).
The address on this occasion
will be given by the Rev. P.S.
Kangaramanujam, a converted

Hindu.  Will the pronuncia-
tion of this name present a
tongue twister for the an-
nourcer?
-3 3 <t
PUSHKIN
ALEXANDER Pusukin, the

Russian poet, died on Febrn-
ary 10, 1837, and the centen-
ary of his death will be
commemorated by special pro-
grammes at home and abroad.

HIGHLIGHTS OF THE WEEK

FRIDAY, FEBRUARY 5th.

Nat., 7.40, " Broadway.” A New
York Melodrama. 9.20, Euro-
pean Exchange, V— Cerman)
9.40, Excerpt from “Over She
Goes.”

Reg., 6, B.B.C. Theatre Orchestra
and Bétove (entertainer). 8.15,
Music of Debussy. 9, Swing
Music relayed from U.S.A.

Abroad.

Vnenna 6.25, From the State Opera
—"* Cavalleria Rusticana ™ and

“1 Paghacei,”

SATURDAY, FEBRUARY 6th.

Nat, 250, Wales . Scotland,
Rugger Commentary from Swan-
sea. 6.45, Band of His Majesty’s
Irish Guards.  10.10, B.B.C.
Theatre Orchestra and Alleyne
and Leonhardt (two pianos).

Reg., 7.30, The Celebrity Trio. 8.

The London Symphony  Or-
and Arthur Catterall.
Abroad.

Brussels No. 11, 8, ** La Traviata ™
(Verdi) from the Royal Flemish
Opera, Antwerp.

SUNDAY, FEBRUARY 7th.

Nat., 5.45, ** Mendelssohn in Ken-
sington '—the Barrington Vocal
Quartet. 6.30, London Palladium

*  Orchestra. §The Budapest String
Quartet.

Reg.. 5, Hanwell Silver Band and
Robert Easton. 6. Concert from
Brussels. 9.5, B.B.C. Theatre

Orchestra.
broad.

Lyons, 8.30, Modern French Music.

MONDAY, FEBRUARY 8th.

Nat., 6.40, B.B.C. Empire Or-
chestra. 7.20, Tenth Entertain-
ment Parade. %It's Happening
Now. 8.30. Van' Phlllxps and his
Two Orchestras.

il
1
1
1}
i
1
)
1
:
1
1
1
1
]
1
1
]
1]
1
)
I
1
t
1
)
)
i
i
1
1
1
)
1
1
1
1
i
)
1
]
]
:
1
+
1
]
1)
i
]
1
1
)
!
! chestra
1
1
I
“
]
]
1
:
1
]
]
]
i
]
]
1
)
]
]
:
1
]
1
]
1}
1
1]
1
)
’
:
g
i
]

1
)

]
)
:
]
1
1
)
)
)
1]

On Tuesday, at 8.15 (Reg.),
will be heard readings from hls
works, whilst on Thursday, at
0.30 (Reg.), Tatiana Mar-
kushina is to give a recital of
Pushkin’s poems set to music
by Russian composers.

From the Continent comes
three  Pushkin programmes.
On Wednesday, at g, Brussels
No. 1 gives *“ Boris Godunov,”’
the libretto for which was
written by Pushkin. On Thurs-
day, at 6, Warsaw, and at 8,
Moscow, give special centenary
programmes  of  Pushkin’s
pocems set to music.

3 > <

OPERA

Listeners have four operas,
or parts of operas, to choose
from on Friday evening.
““Faust,” from Hilversum at
8.40 1 " Cavalleria Rusticana
and ‘I Pagliacci” from the
State Opera relayed by Vienna
at 6.25, and ‘“‘Russlan and
Ludmilla ™ (Glinka), of which

MONDAY, FEBRUARY 8—Cont.

Regz., 6, B.B.C. Military Band and
David Buchan (piano). ¥B.B.C.
Orchestra (D) and Jelly D'Aranyi
and Adela Fachiri (violins). 8.30,

" Wait for Me.”

Abroad.

Most German Stations. from 6
onwards, give special *‘ Rose
Monday © programmes.

TUESDAY, FEBRUARY 6th.

Nat. 5.15. Luigi Voselli and his
Hlngmmn Orchestra. 8.15,
" Masculine Fame on Parade ”
—a satire on yesterday's heroes.
$IChurch, Community and State
—V." 10, ©* Wait for Me.”
Rez.. 6.40, West Country Calendar,
8.35, Recital—Clive Carey (bari-
tone). YiB.B.C. Theatre Orchestra.
Abroad.
Rennes, 8.30, * Carnival in Music ™
—QGala Concert.
WEDNESDAY., FEBRUARY 10th.
Nat., 6.40, Peter Yorke and his
Orchestra. B.B.C. Theatre
Orchestra. 8.15 and 9.25, Sym-

phony Concert.

Reg., 6.45, From the Judging Ring

at Cruft's Dog Show.  8.15,
“Eight Bells.”
Abroad.
Berlin. 8.15. “ The Sore-Head "—

An Ash Wednesday Cabaret.
THURSDAY., FEBRUARY 1lth.
Nat., 6.20. This \X’a) Out—]John

Hilton, "7.30, Music of Haydn

Woed. 8.15, Strange to Relate.
Reg., 6.20. Reginald King and his

Orchestra. 8.15 and 9.10, The

Royal  Philharmonic  Society’s

Concert.

Abreal.
Warsaw. 6, Pushkin Centenary

Programme.

Prague gives a concert version
at 8. The latter, which is
seldom heard, is founded on a
poem of Pushkin, and repre-
sents the supreme effort of
Glinka’s genius. Its Russian
composer has employed the
music  of the neighbouring
East side by side with the
characteristic melodies of his
native land.

“La Traviata,” from the
Royal Flemish Opera in Ant-
werp, is the only opera event
of Saturday, and will be heard
from DBrussels No. 2 at &.
Sunday brings an unnamed
opera  from the  Opéra-
Comique, relayed
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at 7.10 Cologne gives a Rose
Day Radio Procession. On
Tuesday most of the German
stations from 7.10 onwards
give special programmes asso-
ciated with this great carnival.
< << <=
UNUSUAL INSTRUMENTS
RARE compositions, for a
combination of instruments
very seldom heard, will be
radiated from the Danish
stations on Saturday at 7 by
Alberto Bracony and Folmer
Jensen. The programme com-
prises a Rondo by Diabelli and
a Sonata by Ferd. Carulli,
both for guitar and cembalo,

this time not by the
Paris stations, but
by Strasbourg and
Rennes at . 8.30.
From Monday until
Wednesday  carni-
val, with all its
familiar revelr v,
dominates the pro-
grammes, and there
is  therefore  little
opera. Wednesday
bringsan unfamiliar
opera  of Gabricl
Pierné, “ Fragon-
ard,”” from Radio-
Paris at 8.45 .
Thursday’s only

FOURTEEN-YEAR-
OLD DRUMMER ;

Bobby Brown, who
is playing in the
Grosvenor House
Dance Band which is
directed by Sydney
Lipten. The band will
broadcast Regionally

at  r1o.25 to-migat
(Friday).

opera is ““Thais,” from the
Municipal Theatre, Metz.
Those who love Massenet’s
sensuous music find it in ts
most  characteristic  style  in
““ Thais.””’ ’
CARNIVAL

THE Rhineland Carnival

ends on Tuesday, and the Ges-
man programmes until then
bristle with carnival material.
On Sunday at 7 Frankfurt pro-
vides a relay from one of the
famous Rhineland Carnival in-

stitutions, ‘* Visitor's Carnival
Conference,”” from the Town
Hall, Mainz. At the same

time from Berlin will be heard
““The Festival of the Mask,”
which consists of a sclection of
tunes from carnival operettas.
Monday, known as Rose Mon-
day, provides a number of in-
teresting relays. From Munich,
between 10 and 11, O0.B.'s
from four famous balls will be
heard. Earlier in the evening
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and Sonatina and Adagio for
mandoline and cembalo by
Beethoven.

> O
AMATEUR DANCING

Tex amateur dancing couples
from England and Denmark
are entered for the Anglo-
Danish dancing match which
takes place in the big hall of
Idraetshuset, Copenhagen, on
Sunday night.  The Danish
stations will broadcast a run-
ning commentary on the final
round from ¢ to g.30. This
will include a brief summary
in English for the benefit of
English listeners.

o .
‘“ PASTORALE *’

Trae feature of this week's
Thursday concert from Copen-
hagen, which begins at 7.710, is
Beethoven’s Sixth Symphony,
the faimous “‘ Pastorale.”” with
its colourful musical impres-
sions of the countryside.

THE AUDITOR.
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BROADCAST BREVITIES

NEWS FROM PORTLAND* PLACE

High Fidelity Transmission

HE next move in the ultra-
short wave high fidelity
campaign rests with the wireless
manufacturers.  So far as the
Broadcasting  House roof-top
transmitter is concerned, the
B.B.C. is ‘“all dressed up and
nowhere to go.”’

When the ‘“trade’ indicates
that it is ready to supply a pub-
lic demand for ultra-short wave
reccivers, the B.B.C. will be able
to start the necessary trans-
missions at a few days’ notice.

Possibly there is a fear in cer-
lain quarters of the industry

that high fidelity reception
might lead to dissatisfaction
with the transmissions on the

medium waveband. If so, this
is just one more proof that the
spirit of King Canute still hovers
over the radio trade as it did
when  television  started last
autumn,

Sooner  or  later discernihg
listeners will demand the best
that radio can give, and if the
ultra-short waves supply this
need no amount of ‘" hooey’’
and sales talk will hoodswink
them. Of course, not all
listeniers are discerning. . . . .

wn ™ ©n “n
Television Programmes

in Sound ?

1\/ ANY of these discerning

listeners, by the wayv, are
already picking up the sound
transmissions from Alexandra
Palace on their home-con-

structed ultra-short wave sets
aud at times the experience can
be very tantalising, particularly
during dramatic sketches, where
morce than half the excitement
derives from  the action, and
during the conjuring and jug-
gling acts.

The possibility of including
certain television items in the
sound programmes is now being
discusse but the scheme
Dristles with difficulties.
Selecting the Iiems

Generally speaking, television
programmes are not designed for
recepticn on sound alone, conse-
quently  the task of selection
would be no easy onc. To * put
over” television fare merely to
show listeners how much theyv
are missing would only exasper-
ate, and this is not the intention.

L) A o =
That B.B.C. Staff
Association
S these lines are read, Sir
John Reith will probably be
studying a preliminary report
submitted 1o him by Mr. W, St.
John Pym regarding staff
associations in various big
undertakings throughout Lon-
don. Investigations have been
made with the idea of discover-
ing how a B.B.C. staff associa-
tion could be formed on similar
lines.

Although Mr. Pym, who is

the B.B.C.’s Director of Staff

s

Administration, has not con-
fined his enquiries to Govern-
ment Departments, it is believed
that he favours a staff associa-
ticn run on Government Depart-
ment lines, or closely modelled
on those adopted by organisa-
tions of a similar kind.

The Staff Must Choose

Of course, the final decision to
form an association with
the staff, who will be asked to
express their views by means of.
a secret ballot.

In the meantime a sort of
competition is going on among
various  outside  Trade  Union
organisations anxious to make
hay while the sun still shines.
These organisations are canvass-
ing the B.B.C. stalf to join their
particular unions.

o " A )

Verbose Viewers
T HE television census initiated
on Boxing Dayv has vielded
interesting results, but it was
not to be expeeted, perhaps,
that the B.B.C. would disclose
the actual figures, Tt can be
stated, however, that nearly 7o
per cent. of private owners of
television sets responded to the
appeal, most of them flling up
their forms with such enthusi-
asm, cven verbosity, that the
census officials have had quite a
job in sorting out the facts from
a wealth of comment.

Clearly, purchasers of  ¢3-
gulnea television sets are anxious
that the service shall be a
SUCCESS.

rests
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Melodramo Most Tearful

NE of the most arresting
meledramas of  Viclorian
days, when all that  theatre
audiences craved for was the

ultimate irinmph of the hero
and the undoing of the villain,
is to be broadcust on March 16
(Nationaly and 18 (Regional).
1t 15 called " Ticket of Leave

THE PENMON TRANSMIT-
TING STATION near Beaumaris
which was officially opened on
Monday last. A feature of the
station is the 250 foot mast
which itself” acts as the aerial
and is surmounted by a cap-
acity ring 4o feet
in diameter. The
power of the trans-
mitter is § kW. The
transmissions are on
the same wavelength
(373.1 metres 804
kc/s) as the West
Regional at Wash-
ford to which station
the frequency is syn-
chronised.
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KNIGHTED. Adrian Cedric Boult,

D.Mus.,, LL.D,, Mus. Doc.,
F.R.C.M., who has been Director
of Music of the B.B.C. since he
joined the Corporation in April,
1930, was created a Knight Bach-
elor in the recent Honours list.

Man,” and Peter Creswell is
now spending days and nights
in delving into the history of
the Olympic and other theatres
of the Victorian era, to ““sense’”’
the atmosphere associated with
plays of this calibre, in order
that * Ticket of Leave Man”
may be produced in all its
original poignancy.

Suffering Hero

The play was first produced
in 1863 with Kate Saville and;
Horace Wigan, famous artists
of their time, in leading roles:
It is said to have caused even
the hardest boiled audiences to
dissolve into floods of tears;
certainly it secured for its
author, Tom Taylor, a definite
place in theatrical history. The
hero manages to get himself
wrongfully accused of a variety
of misdemeanours with uncanny
regularity, but is buoyed up by
the loyalty of the heroine, who
sticks to him through thick and
thin.

Ballads of the period will add
colour to the show, and Mr.
Creswell will endeavour to con-
vey the sense of listening to an
actual  theatrical performance
by using only one studio for the
broadcast, complete with cast,
orchestra, singers and audience.

« =] « «

“B.B.C.”

\N]HEN all the best humour

_is supposed to originate
in America, it is refreshing to
hear of a Los Angeles organist
who wrote to the B.B.C. the
other day to compliment it on
the good fun in the Christmas
broadcast to America. The Cor-
poration’s initials, he suggested,
should stand for Britons Being
Comic.

" Two or three of my friends,”’
he added, ‘‘said that they had
no idea that English people
could be so funny. 1 wish to
goodness we could have more of
thesc broadcasts here.”’
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Loud Speakers

for Large Outputs

A REVIEW OF THE
TYPES MOST SUITABLE
FOR PA WORK

HE diversity of PA applications is
well illustrated by the variety of loud
spraker  types  which  have been

specially designed  lor or can be readily
adapted to this work. At one end of the
scale we have the powerful horn-loaded
projectors for outdoor gathe rings, and at the
other the larger of the cone type moving
coil speakers which cover the transition from
domestic to PA power-handling capacities.

Among units of the latter class the Rola
Gizis a good example. There is a full gin.
cone with a wide frequency response and
curved construction which will stand up to
PA iaputs without introducing spurious
tones.  The speaker is available for DC exci-
tation with no fewer than seven alternative
field resistances. A {lux density of 12,000
lines is provided for a fiekl consumption of
12 watis,  There is also a PM 1nodel with
a nickel-aluminivm-cobalt magnet giving a

Rola G12 high-fidelity unit with full mount-
ing. Stripped models are also available.

flux density of 11,500 lines. Stripped models
are available for PA work, and a 15-chm
coil can he supplicd in place of the normal
8-ohm coil if desired.

Another unit which is admirably adapted
to local sound reinforcements in theatres,
ele., is the Ediswan BT RK. In the
latest design a curved-sided cone is em-
ploved. There is o PM model with a cobalt-
nickel-aluminium atlov magnet in addition
to the standard encrgised tvpes.

An extended response in the upper regis-
ter is not always an advantage in PA work,
but for specially  designed  high  quality
cquipments a speaker such as the Goodmans
1zin. P Auditorinm T PM ocun be  relied
upon to give quality which is much above
the average. The powcrful permanent mag-

net provides an average tlux cf 10,000 lines,
and the dual diaphragm with scamless ex-
ponential ausiliary cone gives a uniform
response with no signs of a cut-off before
12,000 cycles.

Ancther interesting unit which appears

Goodmans 12-inch Auditorium PM speaker.

to be well suited for high fidelity installa-
tions is the new triple spraker designed by
Bakers Sclhurst Radio, Ltd. In this unit
there is a main diaphragm 1o inches in dia-
meter mounted on a surround of soft mater-
ial and driven by a 2in. coil. Inside the

main cone is a separate HIF speaker driven

by a 1in. diameter coil encrgised by an
extension of the main magnet system. The
coil is located by a domed duralumin
centring device to which a truncated bake-
lite paper cone is attached. Aun interesting
feature of this unit is the variable frequency
response and volume control which may
be cffected through an extension cable if
desired.

The Sound Sales Super  Auditorium
speaker is a good example of a unit specially
designed to deal with the high inputs asso-
ciated with PA work. The cone diaphragm
is suspenrled at the periphery as well as
at the apex, and an unusually wide gap of
ssin. is  provided to ensure that there
will be no possibility of the speech coil
fouling the pole picces.  Notwithstanding
this wide gap, the flux density has been
maintained at the high figure of 12,000 lines
by the employment of a special alloy in
the energised magnet. These improvements
in power handling capacity have not heen
made by the sacrifice of frequency response,
and the output is maintained np to at least
10,000 cycles.

A range of Philips PM spcakers has been
specially developed for PA work, They
may be used cither in conjunction with a
baffle or a horp. Very full technical data
is available for these units, and the direc-
tional characteristics as well as the frequency
response are given in each case. A feature
is made of the *“steel-copper 7 construction,
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Baker with variable

* Triple
frequency response and volume control.

speaker

the poles being heavily plated to-increase
eddy current damping.  The various models
cover power-handling capacities from 6-20
watts and in the higher powers a special
outside centring device is fitted.

The Radio Development Co., Ltd., have
had long experience of the conditions and
requirements  covering the design of PA
speakers and the Super Cinema PM model
may be taken as a notable example of the
type of unit which they produce. It is 22}in.
in diameter and 1oin. deep and will handle
powers up to 30 watts. A large Alnico
magnet is employed and interchangeable dia-
phragms arc available, as in the case of
the majority of auditorivm speakers manu-
factured by this firm. Of these there is an
unusually wide range, all with high power-
handling  capacity. The majority are
designed for use in conjunction with a bafile,
and a serics of cabinet baffles of strong
construction and neat design is available,

There is a good selection of complete loud
seakers of the cabinet baffle type for in-
door installations.  Correx Aunplifiers, for
mstance, market a strongly made cabincet
loud speaker measuring 18, x 18in x t1in.,
and capable of handling up to 20 watts with
sufety.  These speakers are provided with
standard plug-in cable connections so that
the sonnd distribution  system  can e
extended or modified at a moment’s notice,

The  Marconiphone  Co., Ltd. (Special
Products Department), provide a variety of
baffle and cabinet speakers designed to con-
form with various schemes of ioterior

Auditorium

Sound Sales
designed for sustained high volume levels.

Super speaker
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decoration in halls and theatres. A con-
sulting architect is available to discuss
special requirements,

H. ttacker and Sons have a very wide
range of baffle type speakers, one of the most
interesting being the Model LSBy4, in which
an auditorium speaker is mounted together
with a horn type high-note unit in a strong
box baffle 3ft. square. A field rectifier unit
is included, and the speaker will handle up
to 45 watts.

Magnaphone, Ltd., specialise in cabinet
type speakers for stage worl, and they also
malke a model suitable for small sideshows
appropriately named the * Fairground.”
For high volume levels the problem of
handling powers of the order of 40-50 waits
has been solved in the Magnaphone " Four
Fold " loud speaker by mounting medinn
sized wunits in a square rellector similar in
shape to those used in foor lighting.

Parmeko, Lid., have several high-grade
moving-coil speakers, both PM and energised
types, housed in a  well-proportioned
standard cabinet design, finished in dove-
grev ecellulose enamel.

The Tannoy range of loud speakers, which

-t

*

The Epoch Super Cinema PM model is
2z}in. in diameter.

have in all cases been specially designed to
handle the power outputs from their appro-
priate amplifiers, includes a cabinet model
(Type J) of more than usually attractive
design and good finish for theatres, dance
halls, ¢te. They also supply an open bafile
for use with the Type HI high fidelity
speaker.

For outdoor work there is little doubt that
the circular short horn used in conjunction
with the more or less standard moving-coil
cone unit is the most popular type. It is
often described as a directional baftle or a
semi-projection speaker, and it gives reason-
ably wide distribution, but is sufficiently
directional to prevent acoustic feed-back to
adjacent microphones. A good example of
this type is the Magnavox ** Two-inch ™ pro-
jection loud spealker, so called on account of
the 2in. diameter speech coil. Thisis located
in a gap with wide clearances by a robust
rear centring device.  The horn is assembled
in two pieces for portability and is provided
with a swivel mounting.  The connecting
{crminals are of large size to accommodate

Wireless v
World

the heavy cables usually employed in out-
door installations. The input power under
continuously operating conditions is conscr-
vatively rated at 25-30 watts. A permanent
magnet model with a rin. diameter coit and
a permanent magnet giving a flux of 11,000
lines is also available, the power haudling
capacity in this case being 10 watts.

Magnavox ‘' Two-Inch *’ semi-projection
type speaker.

in the Marconiphone Model P30 light-
weight air column projector the horn s
initially exponential in form, but near the
periphery it is flared to give a more gradual
bass cut-otf. The frequency range is 80-6,000
cveles, and with 3-7 watls input, and the
cficetive range is 130yds. with maximum
distribution throngh an angle of 50 degrees.

The  Goodmans PAzq  semi-projection
speaker employs a movement with a 7in.
diameter cone and a  permanent maguoet
giving @ flux density of 14,000 lines.  The
unit is enclosed in a felt-insulated metat
container with an aperture at the back to
relicve the sound pressure in the enclosed
space.  This aperture and the front of the
diaphragm are covered by waterproof metal
gauze.  The horn curvature is specially de-
signed to avoid loss at high frequencies, and
power handling capacity is ro-12 watts.

Reproducers and Amplifiers, Ltd., make a
speciality of a tripod supporting mast con-
structed of welded steel tube and provided
with mniversal adjustments.  This tripod
mounts  three  reproducers  of  the semi-
projection type, cmploying permanent mag-
net units with special 6. diameter dia-
phragms designed to handle up to 12 watts.
The standard flare diameter from projectors
of this type appears to be 24in., but in the
R. & A. reproducer the diameter is 206,
with a length of 20in., and there is a larger
model with 2 34in. diameter and length
ol 36in.

Wharfedale  Wircless  Works  have  de-
veloped o compact waterproof flare tor use
with  their " Golden” and  ** Twin-cone
Auditorium’’ units, of which details will be
shortly available.

The type WSP waterproof semi-projection
loud speaker of Correx Amplifiers is provided
with an adjustable mounting bracket, and
has a 7in. cone permanent magnet unit rated
at 6-8 watts.

’

"

“* Mono-Planar

Scientific Supply Stores’
horn.

A popular modihcation of the circular
semi-projection flare is the ** Mono-Planar ™’
horn.  Scientific Supply Stores, Ltd., who
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were pioneers in the construction of horns
both in metal and papicr maché, were one of
the first, if not the first, firms to develop the
““ Mono-Planar’’ system, and the varicty of
types and sizes which they manufacture is
too wide for detailed description in the space
at our disposal. Their list includes straight
and folded horns of the true exponential
type with small throats, as well as the
standard circular semi-projection variety.

The Epoch  ““Mona-Planar ™ horn i
available in two tvpes for the Epoch Bz and
Dy permanent magnet units, and Shaftes-
bury Microphones, Ltd., stock a compre-
hensive selection ol horns of this type with
flares ranging {rom ruin.-z4in,

In o rather different category, but of the
same type, is the Tannoy * Giant Flat " loud
speaker with a flare measuring 48in. x 18in.

Where greater carrying power and more
marked directional characteristics are  re-
quired the long straight horn with a small
throat area is generally emploved. A special
moving-coi! drive unit incorporating an air
chamber between the diaphragm and  the
throat is necessary, and in geuneral  the
clectro-acoustic efficiency is distinetly higher
than that of other types.

Truvox vertical
horn for 360-
degree distribu-
tion,

Truvox make a speciality of this tvpe of
loud speaker and their list of upwards of
40 models includes an interesting vertical
horn having a total height of gft. with de-
flector designed to give 360 deg. radiation in
an approximately horizontal plane. It is fed
by a Type 6A moving-coil unit, and branch
adaptors are available for using two or four
units simultaneousty. These units incor-
porate t2lb, coball steel claw magnets, and
will handle up to 1o watts each. TFor indoor
use there are straight exponential horns con-
structed of impregnated cloth material fitted
into cast alumininm throats. The Type 19
horn has a flare diameter of z2in. and o
length of g2in., and in the Type 20 the flare
is 31in. and the length 72in. The manu-
facture of semi-projection type flares is also
included in the activities of this firm, and
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general metal work, such as the construction
of amplifier racks, is undertaken to require-
ments of the PA scection of the industry,

In the Reslo Type SU1 horn unit a non-
metallic diaphragm driven by an aluminium
wire coil is energised by an Alnico magnet
giving a flux of 12,000 lines. A saitable
horn 24in. in diameter and 42in. long is
available. )

The types TUr and TUjs units made by
Truvoice, Ltd., are interesting for the fact
that the diaphragms are constructed of
specially treated Balsa wood. In  the
Vitavox unit macde by the same firm a

Parmeko Type PL1g horn pro-
jection loud speaker.

Suit-
able horns of the straight, circular and foldedt
‘“Mono-Planar ”’ type are available. Special
attention has been paid to easy replacement
of the diaphragm in the movement of the

duralumin diaphragm is employed.

Parmeko horn type loud speaker. The re-
moval of four screws gives immediate access
to the diaphragni, which is self-centring and
arranged so that contacts with the coil are
automatically picked up when replacing the
top cover. The unit will accept inputs up
to 15 watts and the 24in. horn, which is con-
structed of heavy gauge shect aluminium
fitted with resonance suppressors, gives a 43
deg. distribution,

The G.E.C. exponential horn assembly has
a 1in. diameter spun aluminium diaphragm,
and is designed to give a high conversion
cfficiency for fitting several units on to a
single horn.

A metal diaphragm is also used in the
B.T.H. 6ft. horn, which is designed for out-
door service and has a rating of 10-15 watts.

Film Industries, Ltd., were one of the first
firms to develop the straight exponcential
horn for PA work, and their current speakers
make use of improved versions ot the original
LS5 and LSt moving-coil units. While the
majority of the horns are of the straight
exponential type there is also a folded horn

Voigt outdoor PA
speaker under test

with field and
speech  currents
applied.

in box form, for portability. Another useful
and compact folded horn is the ** Jekta ™’
diffuser made by Grampian Reproducers,
Ltd.

Wireless
Worla

Finally, there is the Voigt loud speaker,
which, technically, occupies a position inter-
mediate between moving-coil units with
directional baffles and exponential horns
with a small throat area. All the models in
the Voigt range employ the twin-diaphragim
moving-coil unit, having a field of the order
of 17,000 lines and specially developed for
use in conjunction with an air column load.
The straight Tractrix horn with a 4ft. mouth
is admirably adapted to indoor installations
where a high standard of quality is de-
manded, and for outdoor use a weather-
proof model incorporating a 2ft. square horn,
which can be divided diagonally for easy

transport, has been developed.
The accompanying photo-
graph gives some idea of the
_standards of watcrproofing to
which this design has been built.
It incorporates one or two inter-
esting deviations from conven-
tional practice.  For instance,
the centring spider, instead of
being the usual stamping fromn
sheet material, is an ingenious
arrangement of levers designec
to give frec parallel movement
and to stand up to sustained wide ampli-
tudes.  Also, the difficulties associated with
total enclosure of the back of the unit have
been met by constructing the whole of the
diaphragm system of material impervious to
moisture and then leaving it open.

Western Electric
Mirrophonic System

A Convincing Demonstration

THE quality of the sound accompaniment

to films is advanced a stage nearer per-
fection by the Western Electric ‘' Mirro-
phonic”’ equipment, a demonstration of
which was recently given at the Pheenix
Theatre, London, W.C,2.

To some cxtent the development is con-
cerned with the amplifiers, which have a
greatly increased ouput and a low harmonic
content at high levels, but the principal
point of superiority over existing apparatus
is to be found in the loud speaker system.
This is a commercial development of the
design originated by Dr. Harvey Fletcher,
of Bell Telephone Laboratories, in which
the high-frequency unit works into a cellu-
lar horn giving a wide angle of distribution.
The low frequency unit employs four mov-
ing-coil cone speakers mounted in a cavity
fitted with deflectors and surrounded by a
rigid baffle. The change-over from one unit
to the other is ceffected by filters with an
attenuation of 12 db per octave above and
below the cross over.

The wide frequency range gives remark-
ably faithful speech and realistic effects
involving high frequencies (the swish of
the rapiers through the air in the duel scene
from ‘' Romeo and Juliet”’); but in our
opinion the most convincing part of the
demonstration was the authentic concussive
cffect of gunfire in a naval film, which was
without the slightest trace of overload in
amplifier or speakers. All the examples were
chosen from standard films already released,
and with the new reproduction one was able
to appreciate for the first time the strides
which have been made in recording in
recent film productions.
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MCCARTHY:

for the finest value in

All-Wave Receivers!

6 VALVE ALL-WAVE
SUPERHETERODYNE

(complete with B.V.A. Valves)

Improvad edition of this popular receiver (praised *“ Wireless
World” test reports).  Heavier gauge cadmium-plated stee:
chassis.  Iron-cored I.F. transformers giv: eveu better per-
formance. No increase in price.

Brief Specification: 8-stage; all-wave band-pass superhetero-
dyne, 7 tuned circuits. D.A.V.C. with “ squelch” circuit valve
for noise suppression. Illuminated “ Airplane ” dial. Octode
frequency changer. 3-5 watts peotode. Switching for gramo-
phone pick-up. Waveranges: 16.5-50, 200-550, 800-2, 000 metres.

MCCARTHY ALL-WAVE SIX

with 6 watt
push-pull
oulput

{(complete with
B.V'.A. Valvesi

£9

G valve all-wave superheterodyne with similar specification,
rf‘r_formance, ete., to above, but with large push-pull output
giving 51-6 watts.

Has illuminated “ Airplane * dial with principal station names,
tone control and volume control (both also operative on
gramophone), full provision for gramophone reproduction.

A really high quality receiver, with excoptionally large

undistorted output, and fine performance on all 3 wav:
ranges.

All McCarthy receivers supplied complete with
valves, knobs, pilot lamps, leads, mains cable and
plug. 12 months' guarantee.

Deferred terms én application, or through London
Radio Supply Co., 11, Oat Lane, E.C.2.

Cash with order on 7 days’ approval. Also write

for illustrated catalogue of complete range of =l
McCarthy receivers

MECARTEHY RADIO Lyp.

44a, Westbourne Grove, L.ondon, W.2
Telephone: Bayswarsr 3201/2.
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HATEVER may

surround  the  forthcoming

Coronation, no one is likely to

forget the spontaneous acclama-
tion of the late King George the Fifth
during the Jubilee celebrations, when
enormous crowds were apt to forgather
all aver the West End of London in a
quite unprecedented way.

It was due to the innate good humour
of the English crowd and the gentle but
firm methods of the police that these vast
concourses were kept at once informed of
events and immune from the dangers of
being trampled upon.

The Jubilee saw the first really thorough
trial of the PA-equipped police vans, of
which therc were over a dozen in usc. It
was an occasion on which the public
learned to take heed of the stentorian
voice ¢ authority via the loud speaker.
Equally, it was a most propitious cxcuse
for many members of the Force to show
their talents as announcers.

They exhibited, I remember, a waggish
turn of phrase when controlling the
apparently tireless crowds. T was given
the chance to study the effectiveness of
the PA vans at first hand, being at that
time unofficially “‘attached”” to the
B.B.C.’s recording van.

splendours

Otedient Crowds

Two of the danger spots, alike for the
public and traffic, were at Piccadilly and
the Haymarket. Here I saw and heard
the vans in action. What impressed me
most was the rcady response of the
crowds to the commands of policemen
they could not sce.  The motor cars, pos-
sibly becausc the drivers’ senses were
alrcady fully occupied, were not quite so
responsive,

Since the Jubilee the police have evi-
dently extended the uses of PA for all
forms of crowd control. Iiven now we
are only at the beginnings of a new tech-
nique. Undoubtedly, the Coronation will
be the scene of more intensive application

of the new method of maintaining order.

The vans I have inspected make use of a
standard Tannoy amplifier set, capable of
delivering some 8 to 10 watts undistorted
output to the loud speaker on the roof.
This may scem on the low side for the job

S QUND amplifying equip-
ment proved its worth in the
*,  hands of the police durmg the
' 1935 Jubilee celebrations, when
' 4t seas used 1o control vast crowds,
and equally tmportant to keep them
informed of passing events. It is
anticipated that PA will play an
coen more tmportant 16le  at
gatherings throughout the country
during the Coronation.

in hand. Experience
has shown it is ade-
quate, though.
Readers of The Wire-
less World will, in any
case, appreciate that §
the brute force of watls
output is not the only
factor. In these parti-
cular amplifiers  special
attention has been paid to
the elimination not only of
frequency but of amplitude }
distortion. '
Furthermore, the small
Tannoy loud speakerisa good ] ;
moving-coil cone type with a 2
fairly short horn that lends \ &
itself particularly well to the |4
dissemination of speech. id
The microphone  normally
uwsed by the police is a lugh-
grade transverse carbon type of
600 ohms, incorporating resist-
ance-capacity  filters to remove I'E
the ““hump ™’
4,000 cycles.
Primarily designed as a universal
mains outfit, this Class 13"’ type
amplifier can also be worked from
a 12-volt accwmnulator driving a
high-tension generator—and it is, of
course, used i this way by the police.
The whole equipment is extremely
portable, being easily managed by one
policeman. It can be attached to any
vehicle with the minimum of trouble,
The makers claim that its watts output
per pound weight is unusually high.
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- The Voice of the

CONTROLLING CROWDS AND
ADMONISHING MOTORISTS

[ aw

By ALAN HUNTER

Although the authorities at Scotland
Yard-—or the official 1 spoke to, any-
way-—scem to regard the use of these
vans as in the nature of a deathless secret,
it is frequently possible to witness how
they are working in practice.

I managed to get on the track of one
particular function of the PA-equipped
police van—or, in this case 1 should say
police car—near the pedestrian crossing at
Streatham Hill station.

There the police were evidently edu-
cating the public in the correct observance
of all Mr. Hore-Belisha’s invaluable aids
to safety. I should add that there is such
a plethera of gadgets at this spot that
the average pedestrian might well be
puzzled.

The loud-speaking policeman did his
best to elucidate the mysteries of beacons,
press buttons, guard rails, traffic lights
gmd so on. Here, again, 1 noticed with
interest that it was the pedestrian part of
the public that paid most attention, not
the motorist. 1 take it that this is in
the nature of things,

The Ministry of Transport, far less
secretive  than the police over
these things, evidently hopes to
extend the activities of the
PA -cquipped policemen,

The new brigade of

‘“Move along,
please.™
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highly trained men will certainly make
capital out of the idea.

Already they are trying the salutary
effect of loud-speaking their admonitions
to recalcitrant motorists on the roads. In
this they are adding a new terror to motor-
ing, one imagines. A slight deviation
from the Highway Code may mean, at
any moment, a sudden command from a
following PA police car to slow down, to
stop cutting-in, to
get off the crown
of the road, or, in
a bad breach, to
pull in and pull up
to await the wrath
to come.

It 1s intended
that the modern
policeman  should

act more as a cor-

PA-equipped

police car ‘‘tunes

up '’ before going
on duty.

rective influence than as yet another
agency for hounding the motorist into the
police courts.  The running commentary
from a PA car is calculated to have just
the desired effect.

As an official pointed out to me, it is not
always possible for a police car to show 2
motorist the error of his ways at the time
he is actually at fault owing to congestion
on the road and to the danger of the police
car drawing level with or passing the
offender.  With public-address equip-
ment this handicap will no longer apply.

Not only in London and on the high-
ways, but in the great provincial cities,
the PA-cquipped police van is being
developed. Wherever large crowds are
apt to forgather, the loud-speaking police
officer will eventually have his say.

At the recent. Crystal Palace fire, for
cxample, the crowds became so dense that
human life was often endangered. The
PA-equipped vans came to the rescue and
effectively controlled the crowds as well
as helping to sort out the chaotic muddle
of motor vehicles.

The police themselves are all in favour
of PA equipment to help them contrel
crowds. A Marconiphone engineer was
* telling me that on the day of Princess
Marina’s wedding the police took over the
Marconiphone PA-equipped coach in
Horse Guards’ Parade.

There was, apparently, a dangerous
concentration of people at one point.
Only the timely warning of the voice of
authority, made even more commanding
through the agency of the PA cquipment,
saved a situation that would have inevit-
ably produced a crop of casualties.

The police have a special control hox of
their own at the Arsenal football ground,
where officers can effectively control the
influx of the spectators through the
various turnstiles. I understand that
some of the policemen who are eventually

Wireless
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chosen to assume the role of announcers
on the road are first grounded in their job
at the Arsenal post.

From what I have myself scen of the
vans in action 1 should say the police
enjoy themselves at the microphone.  In-
deed, if this were the time and place, T
could quote a collection of remarks that,

for sheer light comedy, would certainly
not be out of place in a B.B.C. variety
programme.

What the policeman said at the Hay-
market during the Jubilee is, in any case,
immortalised, for the B.B.C. van faith-

fully recorded every word. I have no
doubt the discs remain in the B.B.C.'s
archives as historic proof, if any be
needed, that our policemen are wonderful.

The Radio Industry

AN AC mains transportable has just been
introduced by Lissen at the low price—tor
this type of set—ol ten guineas.  The receiver
operates on a built-in frame acrial and the
cabinet includes what is deseribed as a balanced
sound chamber.

< <t < ~3-

A contract for four io-kilowatt short-wave
transmitting stations has been awarded to
Philips Radio by the All-India Radio organisa-
tion.  The stations will ultimately work on
wavelengths between 30 and go metres.

<> <- <> o

The Belling-Lee exhibit at the British In-
dustries  Fair  (Birmingham  scction,  Stand
Cb 724) will demonstrate the possibilities of
interference suppression from many aspects.

o o> <> a &>

Iikco will be represented at the British In-
dustries Fair in both the London and Birming-
ham sections (Stands F.846 and Cb 926 respee-
tively).

o <% ag> %>

Components manufactured by the Premicr
Supply Stores will be exhibited on Siand No.
1945 at the B.L.J.

af> b B> OB

All Exide HT accumulators will, in future,
be fitted with an anti-leakage shield for each
terminal.  An air gap is provided between ter-
minal and shield.

< < <o o

AMr. Wo AL Boucher, managing director of
the well-known radio firm -of Spedding, Ltd.,
Auckland, New Zcealand, is due to arrive in
London on February 19th for the purpose of
attending the British Industries Fair.  Mr.
Boucher hopes to mect manufacuirers who
desire to extend their activities to New Zea-
Iand.  Iis London address will be ¢/7o Andriaw
Weir and Co., Ltd., 21, Bury Street, London,
L.C.3.
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Fit T.C.C. Surge-pronf Wet
Electrolytic Condensers in your
reccivers and your service re-
turns due to condenser troubles
will be hardly noticeable..

THE TELEGRAPH CONDENSER CO, LTD.,
WALES FARM ROAD, N. ACTON LONDON. W.3

@) 1011
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Non-Directional
Microphone

All-round Pick-up Independent of Frequency

VER since the earliest days of the
telephone art, attempts have been
made to utilise the electro-mech-
anical force of a coil in a magnetic

field for the purpose of converting sound
waves into electrical currents and vice
versa.

It is noteworthy that the development
of such means for- converting electric
currents into sound waves advanced more
rapidly than means for reproducing sound
waves as corresponding electrical oscilla-
tions.

The earliest moving-coil microphones
were very cumbersome and required a
powerful energised magnet to provide the
strong magnetic field required.

The development of cobalt magnet steel
made possible the moving-coil micro-
phone with a permanent magnet ; and this,
combined with the technique of the manu-
facture of very thin pressed aluminium
alloy diaphragms and coils of aluminium
tape wound edge-on, developed by the Bell
Laboratories in America, led to the pro-
duction, in 1931, of a highly successful
moving-coil microphone.

The moving-coil microphone produced
in 1931 was based on a careful design of
the masses and stiffnesses of the moving
system, and acoustic resistances formed
of narrow, adjustable
slots were incorporated
in the microphone in
order to render its
response substantially
flat. Another patented
feature introduced into
the microphone (which
may also be applied to

HIS article  describes % §

the development by the
Bell Laboratories of a new
non-directional
manufactured in this country
by Standard Telephones and Cables,
Lid. (Type No. 4021-A). This instru-
ment gives a sensibly level response up
10 10,600 ¢/s for all angles of incidence.

microphone

loud speakers) was the provision of a tube
connecting the space behind the dia-
phragm with the front of the case.

This tube i3 of such a length that
sound waves reach the rear of the dia-
phragm through it with a phase shift such

Wireless
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Internal
and exa
ternal
views  of
the earlier
micro -
phone.

The moving-coil microphone was de-
signed to avoid noise due to the wind
when used out of doors. It was also in-
conspicuous as compared with a condenser
microphone and its necessary pre-
amplifier, and verv much more robust.

Very large numbers of these moving-
coil microphones have been made during
the past five vears in England as well as
in America, and they are now familiar
sights at many public gatherings.

Having developed a microphone with a
substantially uniform response, attention
was directed to the production of a micro-

that reinforcement of the acoustic pressure  phone which should have a uniform
o
S sm\ //
_— d
s0 ~ LN §.4/
db /__\_’//" » \,fi':/ﬁ
" a
o d \L
~30
0 2 3 4 5 6789100 4 3 4 5 67 891000 2 3 4 5 6 7890000
FREQUENCY C/S

Fig. 1.-—Response curves of the moving-coil microphone introduced in 1931.

between the front and back of the dia-
phragm takes place, and the response of
the microphone for f{requencies below

2co ¢ sis from 1 to 6 db. better than with-
out the tube.

The new microphone on its stand. The inset shows the gauze cover under which the acoustic

screen is mounted.

The magnet unit, shown approximately full size, is seen on the right.

wWWW . americanradiohistorv.com

response for sound incident upon it from
any direction.

The importance of having a microphone
with uniform response tor all angles of in-
cidence lies in the fact that, in a broad-
casting studio or any enclosed space,
sound reaches the microphone not only
directly trom the performer, but also after
reflection from the ceiling, walls and floor,
as well as from objects in the room. If
there is any variation in the shape of the
response curve for different angles of in-
cidence, then the reflected waves will be
reproduced in a different way from the
direct waves, and distortion will result.

1t is unfortunate that there is some con-
fusion in the interpretation-of the term
““non-directional.””  This adjective is
applied equally to the microphone which
has an equal response for any one fre-
quency for any direction, the response
curves taken for different directions being
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Non-Directional Microphone—

coincident, and to the microphone which
has one or two directions for which the
response is a maximum and other direc-
tions for which the response is substanti-
ally zero, but for which the frequency
characteristics for other directions lie
parallel over the frequency range of
interest to the curve for the direction for
maximum response. The new microphone
is of the former class.

The fact that the response of the moving-
coil and condenser microphones varied in
accordance with the angle of incidence of
the sound waves was well known. In fact,
the response of the moving-coil micro-
phone for various augles of incidence was
plotted and published in the original paper
in the Journal of the Society of Motion
Picture Engineers, in which the micro-
phone was ﬁrst describe(l. This curve is
reproduced in Fig 1.

It was recognised, of course, that the
diffraction effect was a function of the size

Wireless
World

The new non-directional moving-coil
microphone  has found favour with
European Broadcasting authorities, and is
being manufactured in this country by
Standard Telephones and Cables, Ltd.

BOOK REVIEW

SO0S. By Karl Baarslag. = Pp. 243,
plates.  Published by Mecthuen
Co., Ltd., 36, Essex Street,
W.C.2. Price 10s. 0d.

these days when, to the average man,
the chief use of wireless seems to be to
provide entertainment, there is a great
danger that its carliest function—which is
still one of its most important ones—
namely, the saving of life at sea, may be
almost entirely forgotten. The appearance
of this book, therefore, is highly appropriate
since it deals in a very thorough manncr
with all the more important maritime disas-
ters in which wireless communication has
been the means of saving many hundreds of
lives.

A graphic word-picture is drawn of the

and
London,
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Fig. z.—Response curves of the new directional! microphone for five angles of sound incidence.

and shape of the microphone, but with the
moving-coil of cne-inch diameter wound
with aluminmium tape a few mils wide it
might have been supposed that the limit
had been reached in manufacture.

In spite of this a new Western Electric
microphone was designed by the Bell
Laboratories which used a diaphragm one
inch in diameter, the coil being of 3in.
diameter, the thickness of the diaphragm
being approximatcly that of tissue paper.
Calculation shows that the spherical shape

chosen for the housing is the best for
minimising diffraction effects.  An in-

genious acoustic screen, invented by F. F.

Romanov, placed in front of the dia-
phragm attenuates the high-frequency

sound waves arriving along the axis of the
diaphragm, and acts as a reflector for
waves incident from behind the micro-
phone.

In some cases it is desirable that the
microphone should not respond equally to
sound incident from all directions. To
meet these requirements, an acoustic haffle
may be fitted in place of the acoustic
screen. This can easily be done without
disturbing the inside of the microphone by
removing three screws which hold the
acoustic screen in place, the change being
made 1n a minute,

great Tilene disaster of 1912, while the less-
known tragedies of the Euipress of Ireland,
the Vollurno and the Morro Casile arc
described with a great wealth of detail, to-
gether with many others which are scarcely
less absorbing to the reader.

Apart from its main subject, the hook
gives us a very clear insight into the carly
history of wireless telegraphy, espocially
from the point of view of its use on board
ship, and it is interesting to learn that the
first wireless distress calls from a ship were
sent out as long ago as March 3rd, 1899. It
is rather unfortunate that the author omits
to deal with the epic stories of the War
period, including the sinking of the Lusi-
tania, but probably he thought that they
deserved a book of their own, and it is
earnestly to be hoped that he \\111 turn his
attention to the writing of it.

N. P. V.-AL

New Output Valve

NEW valve of the peotode  type s
announced by Mullard. Tt is the Pen.y23
and is intended for use where large uuiput is

required. With 250 volts applied to the anode
and screen an output of 8 watts for 1o per cent
harmonic d]slort'()n is  claimed,  operating
under Class " A" conditions. The price is 255,

A pair of these valves in pushopull Class

“AB " will deliver 28 watts for ouly 3 per
cent. distortion.  An anode potentinl of 375
volts with 275 volis applicd to the scrcen is
then needed.

. vy americanradiohistorv.com

12°

143

POINTS OF
INMPORTANCE

THE GOLDEN SPURS
OF KNIGHTHOOD

In days of old the golden spurs of
knighthood marked the man who
was raised above the level of his .

fellows. To-day the Rola G.12 E

o e

marks the radio set which is above
the average in performance and
design. The Rola G.12 is a speaker
that is definitely in a class by itself.
Its faithful reproduction, brilliant
tone and complete reliahbility make
it the ideal unit for the radio
connoisseur. Manufacturers have
fourd that production on models
equipped with G.12’s has had to be
increased. If yon are a manufac-
turer it will pay you to install
G.12’s. If you are a listener make
sure that your set is equipped with
this outstanding speaker.

G.12 D.C. (as jllustrated) complete with
Transformer, Mounting
Stand, Handle and Base...

G.12 D.C. with Mounting Stand, Handle
and Base, but without
Transformer

G.12 D.C. Stripped, but with Trans-
former

G.12 D.C. Stripped and thhmxt Trans-
former .. £315 0

(When ordering please sta.te erld Rea istance and
Impedance of Translormer required.

G.12 P.M. less Transformer £416 0
G.12 P.M. with Transformer £ 5 0

For Public Address work both the P.M. and Ener-
gised Models can be supplied with a 15 ohm Voice
Coil at an additional charge of 3/-.

Write for Folder A.

OVER 8 MILLION IN USE

Thie Wot D i
THE BRITISH ROLA CO.. LTD

_M:N'.ERVA ROAD, PARK ROYAL NW.10,
PHONE : WILLESDEN  4322-3-4-5-§
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L. Reslo {ransverse
! current micr o-
phone.

HERE can be little doubt that the
carbon microphone has many ad-
vantages to justify its undoubted

popularity with manufacturers of PA cquip-
ment. It is sensitive and has an admirable
frequency characteristic, particularly when
of the transverse current type.

The Parmeko Type JM1, the Reslo “ype
LC, the Shaftesbury ‘‘ Bio-Tran,”” and the
Trix carbon microphone, are excellent ex-
amples of this form of construction. In
the ““Vari-Dep’’ transverse current micro-
phone made by the Telephone Manufactur-
ing Co., Ltd., the granular layer is shal-
lower at the centre than at the sides, the
object being to overcome defects due to
variation in the penetration of sound waves
at different frequency.

In the Philips carbon microphone there
are three ring electrodes which are gold
plated.  The centre and outer rings are
taken to one pole and the intermediate ring
to the other pole of the battery. The out-
put is 60 millivolts for a pressure of 1 dyne
per sq. cm. (i.e., one bar). A series of

adaptation boxes incorporating suitable
transformers arc available, Volume con-

trol is effected by a potentiometer across
the secondary in order to maintain a con-
stant polarising current, and a tone control
is arranged to give a variable bass cut-off
to increase intelligibility when necessary.
The range of Philips microphones also in-
cludes lapel and hand types. A carbon type
lapel microphone is also made by W. Bryvan
Savage.

The carbon microphones used in the Mar-
coniphone PA cquipment are built to the
well-known  Reisz  specification.  In  the
G.E.C. Type BCS1575 a slate body is em-
ployed in conjunction with a mica dia-

T.M.C. ““Vari-
Dep ”’ trans-
verse current
microphone.

phragm. It has a sensitivity of 12 milli-
volts per bar at 1,000 cycles and a DC re-
sistance of 250 ohms.  The G.E.C. lapel
microphone is also of the transverse current

type. Tt measures 13 x 1} x §in. and weighs
10z.  The sensitivity is 10 millivolts per
bar.

A useful general purpose microphone is
marketed through the Ediswan-B.T.H.
organisation. A moulded case forms the

Wireless World, February sth, 1937

Microphones

CARBON, MOVING=COIL,

RIBBON AND CRYSTAL TYPES

backing for the granules, and the instru-
ment is rubber-suspended in a  cellulose
black enamel stand.  Inexpensive hand
type microphones are also available from
Scientific Supply Stores and Microphone
Equipment, while a  microphone of the
transverse current type built to a design
described in this journal and housed in an
octagonal polished aluminium case is mar-
keted by M.R. Supplies.

Microphones of the moving-coil type
have the advantage of robustness and a very
low level of background noise.  The Types
TV /55 and TV /356 of Truvoice, Ltd., and
the Epoch Model 55 are good examples ol
this tvpe.  The latter is fitted with an

Wharfedale
moving - cecil
nand - type
microphone,

Alnico magnet and has a frequency response
from 70 to 3,000 cveles, The sensitivity is
—535 db., zero level being indicated by an
output of 1 volt for a pressure cf 1 bar.
A cone of non-hygroscopic material is
used in the Grampian moving-coil micro-
phone, and the aluminium-wound speech
coil has an impedance of 14 ohms. In the
G.E.C. microphone an aluminium coil is
agnin used and the light bakelised paper

cone is mass-controlled with a very low
main resonance. The sensitivity is — 54
db., or 2.1 millivolts per bar,

The construction of the Reslo moving-coil
microphone is interesting for the method
which has been adopted to centre the alu-
minium-wound  coil. A concentrically
ribbed disc of special material having a cel-
lular structure permits circulation of air
between the two sides of the disc.  The
characteristics of the Tannoy Type T stream-
line microphones are improved by incorpor-
ating the movement in a torpedo-shaped
bronze body.

The Whartedale microphones work on the
moving-coil principle and are available
alternatively with 2.0hm or 15-ohm coils.
Theyv are cuclosed in light aluminium cases,
the hand tyvpe being finished in brown and
the stand tvpe in black and chromium.

The ribbon microphone is virtually a

www.americanradiohistorv.com

moving-coil microphone in which the coil
consists of a part ol one single turn.  The
great advantage is that the ribbon can be
made so light that the nermal air-damping
controls  the
main  resonance
which is gener-
ally near the
lower  limit  of
andibility. Owing

to the lightness
of the moving
Shaftesbury

““Velodyne
ribbon micro-
phone.

part the high-frequency response is also ex-
tremely good.

In the Philips ribbon microphone the alu-
minium strip is 4in. wide and only 0.00013
inch thick. The sensitivity is —76 db., and
a special pre-amplifier has been developed
giving an over-all characteristic for ampli-
fier and microphone linear from 60-10,000
cycles within 0.5 db., and with a rise of 2 db.
down to 30 cycles.

The Grampian ribbon microphone has the
high sensitivity of —53 db., and the fre-
quency response is given as 30-10,000 cycles.
The Shaftesbury  Velodyne " microphone
makes use of four
paratlel  ribbons
connected m

serics. It has a
CRRTR frequency Te-
i MU
i sponse  from  50-

10,000 cycles and
a  sensitivity  of
—45 db. The
transformer is de-
signed to match a
200-ohm line.
Microphones of
the piczo - elec-
tric type are now
firmly established
for PA work, and
addition  to
negli-

i
i

ki
Tyt
A
‘lgx’iz
@mfuzlw in
¥ having a
gible  background

)
4

noise level they

Rothermel-Brush

Type B2S ‘‘sound

cell” micro-
phone.

have a remarkably good frequency charac-
istic, particularly when of the *“‘sound
cell’” type. In this category one of the
best examples is the Type G450P, marketed
by R. A. Rothermel, Ltd. The character-
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Microphones—

istic of this microphone is {lat Iroim 40-6,000
cycles, and then rises slightly to 1u,000
cycles.  The sensitivity s 08 db. Another
type is the B2S shown in the accompanying
illustration. It has a similar frequency
characteristic, but the arrangement of the
scund cells is sligh{ly differant. This micro-

M.R. piezo-
crystal micre-
phene.

phone is also available in o spherical casce
(Type BR2S). The Type T2540 is mowited
in a sloping container especially desigind
for installation near the footlights  for
theatre sound reinforcement systems,

The pieze-clectric microphone made hy
MR Supplies incorporates a  diaphragn-
driven movement hermeticolly sealed in a
housing turned from Magnesian stone and
fitted with a chromtum hezet, which in con-
junction with the colour of the body has
a very eifective apperrance. W Bruan
Savage market two {ypes of piczo-clectric

Wireless
Waorrlel

microphones, the PA 1co and the Type

DPA/D. The latter has a diaphragm
movement and is fitted in a desk type
stand.

Finally, we come to condenser micro-
phones, of which the Voigt slack dia-

phragm type is a well-known example. The
Radio Development Co., Ltd., have also
added a condeuser tvpe to the Epoch range
of microphones. This microphone should
be regarded as a unit with its built-in pre-
amplifier, and the combination has an over-
all response flat within 3 db. from 50-10,000
cyeles. The filament supply is 6 volts, and
the HT and demestic potential is 180 volts.
The output impedance is 200 ohms.

Club News

The Harco Radio Club (Greenwich)

This society holds mectings every Toesday
at 8 p.m. in the canteen lounge of Go AL Hardy
and Co., Ltd,, Woolwich Road, Charlion, Lon-
don, S.12.7, to which all interested are cordially

invited. Morse classes and the testing of
members’ reeeivers figure among the club’s

many activitics.  The Hon. Sccretary, who
will gladly furnish full details of the socicty’s
activities, is Mr. C. W, Kemp, 124, River
Way, Greenwich, London, S/ ro.

The Radio Physical and Television Society

The first leciure of the sccond half of the
winter session was given by Mr. | Go Hobbs,
his subjeet being * short-Wave Converters and
superhewrodvine Receivers.” The interest of
the lecture was enhanced by demonstrations
an all-wave receiver lent by Messrs, Bur-

oan

goyne, Ltd,  The rociety holds meetings af
72, North End Read, W. Rensingron, lLoa-
don, Wory, every Friday during  the winter

months. .\ big effort is being made to increase
membership and those futorested are iuvited
to write to the Asst. Hon. Seeretary, Mr. Vo R
Walker, 1g, Fitz James Avenune, London, W o1 q.

Ay e o
Pelevision Programmes

The systein to be used vach day is given below the date.
Transmission times are from 3-4 and 9-10 daily.

Viston. 435 Mo s

FRIDAY, FEDBRUARY sth.

{(Marconi-12.A1.1)

3, ' Pastiche "—a tHloor show with the
Television Orchestra. 3.20, Gaumont  Dritish
News. 3.30, Accidents in Sport: Practical
Demonstration of First Aid by the St Jolhn
Ambulance Brigade.  3.45, Murgaretta Scoft ax

B..C.

Rosalind in scenes from Shakespeare’s  © As
You lake [t

9, Scenes from Shakespeare’s ™ Ning Henry
VO with Yvonne Arnaud (Katharine), Henry
Oscar (Henry V) and Marie Mervin (Alice)
9.15, Repetition of 3.30 programme. 9.30,
British Movictonews  9.40, Repetition of 3 pro-
gramme.

SATURDAY, FEDBREARY
(Marconi-i2. 3.1,
3, The Tinder Box

tth.

V- fairy story told by

Harcourt  Williams  3.10,  Ju jitsu demon
stration.  3.20, Tritish Movietonews., 3.30,
Variety.

9, Interview with Lilli Patmer, the twenty-one-
year-old Viennese fibn star. 9,10, Repetition of
3.10 programme.  9.20, Gaumont British News,
9.30. Lxtracts from a cabaret now running in
the West End.

MONDAY, FEBRUARY
(Baird.)
3, Prize Dogs to be exhibited at Crult's Doy
Show. 3.15, British Movietonews.  3.25, The
World of Women—IJ11. Painting and Dottery
discussed by Dame Jaura Knight. 3.40, Viim.
3.50, Starlight.

3th.

Sound 415 Mce's.
(Monday, FFebvoary 8th— confinued.)

9, Repetition of 3 programme. 9,15, Gaumont
Iiritish News.  9.25, Repetition of 3.25 pro-
cramme.  9.40, Film. 9.50, Cabaret.

TUESDAY, FEBRUARY gth.

{(Baird )

3, Furecast of Fashion—display of dresses for
the davtime. 3.15, Gaumont Dritish News,
3.25, Varicty.
9, Repetition of 3 programme.
Movietonews.  9.25, Variety.

9.15, DBritish

WEDNESDAY, FEBRUARY
{Baird )
3, London Gallerics—Second of series of talks
on the current exhibitions of pictures and
sculpture. 3,15, Iilm. 3.25, Twenty-seventh
Picture Page.  3.50, Dritish Movietonews

1oth.

9, lLondon Gallerics—Third of series of talks.
9,15, Gaumont Dritish News.,  9.25, Twenty-
cighth Picture Page.  9.50, Film.

THURSDAY, FEBRUARY
Baird.)
3, Henry Oscar as Mark Antony in scenes from
Shakespeare’s ' Julius Caesar.” 3.10, llome
Affairs—-T1l.  John Hilton. 3.25, Gaumont
British News.  3.35, « Café Cosmopolitan,™ pro-
duced by Dallas Bower.

11th.

9, Margaretta Scott as DBeatrice and Henry
Oscar as Benedick in scenes from Shakespeare’s
“Much Ado About Nothing.”  9.10, Repetition
of 3,10 programme. 9.25, British Movictonews.
9.35, Repetition of 3.35 programmnie.
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CRITICAL »
APPRECIATION %

It is good to come homeon a @
winter's evening, sink into an
easy chair beside the fire and i
know that your speaker is giv
ing perfect reproduction. Itis
better still to feel that your
eye confirms the judgment of
your ear . . to note approv
ingly the pleasing design of a
cabinet such as that which
houses the Rola ‘ Rex. an
Extension  Speaker that
matches any receiver , .. to
think how much pleasure you _#&
have purchased for 49,6 and
say contentedly *‘it's worth
every penny of its price.”

BRIEF SPECIFICATION
SPEAKER — 8 Diamcter
Nickel Aluminiom Cobalt Magnet.
alternative impedance settings

CABINET — Beautifully grained Wal-
wat Size 147 16° Volume
control mounted on front of Cabinet

Special
Ten

Ask your dealer to demonstrate or
write to-day for leaflet AA,

' THE BRITISH ROLA CO..LTD.

MINERVA ROAD, PARK ROYAL NW.10.
PHONE : WILLESDEN = 4322 -3-4-5-6.
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Valves

HIGH-POWER
OUTPUT STAGES

HE most obvious difference between

PA equipment and an ordinary

AF amplifier lies in the output

stage, for much greater output is

naturally needed. For public address purt-

poses an output of some 30 watts is

usunally considered the minimum, and therce

are two entirely distinct methods in common

use of obtaining this. One is to cmploy a

large output stage, the other to use a number
of small ones.

The latter course is widely adopted and the
cquipment consists of a number of quitle
separate amplifiers, each having an output
of some 12 watts. An output of this order
is easily obtained from a pair of PXz25, PP5/
400, DO24 or similar valves operated in
push-pull.  The amplifiers are arranged so

- that the inputs and outputs can be paralleled
and so feed a group of loud speakers, or
cach amplifier can feed only one or two
speakers,

The advantage of this arrangement is that
should a defect occur in any amplifier the
whole equipment is not thrown out of action,
for the remaining amplifiers can carry on at
somewhat reduced power while the defective
one is being put right.

Morcover, it ‘makes a ¥
flexible installation
which is particularly

suited to PA contrac-
lors who have to make
provision for widely
varying conditions. One

(Left) The Osram

DA3o output valve

and (above) the
GUs rectifier.

day’s work, for in-
stance, may be done
salisfactorily with a
modest output ot 20
watts or so, whereas
at another time four
or five times this
higure may be neces-
. sary.

For permanent installations, however, the
single channel type of equipment is more
often adopled, and it is then necessary to
include a large output stage, the minimum
normally required being some 30 watis.
It is quite possible to secure an output of 30
watts from a pair of valves operated in push-
pull and one possibility is to use PXz5A
valves in the “‘low-loading’’ circuit.l An

1n

PA

HT supply of no more than s00 volts is
necessary and the circuit diagram is of con-
ventional type, the unusually large output
being obtained not with the aid of some frealk
circuit but by the adoption of special operat-
ing conditions for the
valves.  Still  greater
output can be secured
from this system by
using larger valves and
with two DA3o valves
no fewer than 44 watts
can be secured with an
HT supply of 500 volts.

Large output valves
of this type are not
alwayvs well adapted to
the positive drive of the
Class '* BB’ system, for
it is often dangerous to
valve kfe to permit grid
current.  When using
the DA3zo valves it is
necessary to connect a
diode across the input
circuit in order to pre-
vent a dangerously high
positive  voltage being
applied 1o the grid
during a  momentary
overload.

The ““ low-loading "’ system demands suit-
able types of valve and is of little benefit
with some specimens. There are many cases,
therefore, where ordinary operating condi-
tions are adopted and large valves employed.
A single valve of the DA6o, MZo3-60, 660T,
K450/ 50 class will give out some 10 walls,
so that a pair in push-pull might reasonably
be expected to deliver an output of some 23
watts or more. Even larger valves are avail-
able, and it is possible to obtain 30 watts
from a single valve such as the PProo/ 1,000
with an anode dissipation of 100 watts; the
HT supply is then usually about 1,000 volts,
however, :

In order to avoid such a high voltage it
is more usual to employ push-pull, and to
reduce to a minimum the power supply use
is often made of Class "B’ systems in
spite of the greater difficulty of obtaining
distortionless reproduction. By adopting this
system surprisingly large outputs can be
secured from small valves.

Two of the American 6L6 valves® run in
Class ‘“ AB,” that is, a condition approach-
ing quicscent push-pull will give an output
of 34 watts with only 2 per cent. distortion
and with an HT supply of 400 volts. The
anode current is necessarily fluctuating, but
only between the limits of 100 mA. and 152
mA. Still greater output can be secured by
operaling them in Class “* B,”” and no fewer
than 6o watts can be secured still with only
400 volts HT. The peak current consump-
tion, however, is 250 mA., and the fact that
grid currcut is permitted necessitates very
careful design of the driver stage if distortion
is to be avoided.

The Tungsram
P60o/500.

3

L The Wireless Wovld, March 15th, 1935.

® The Wireless 1World, January 1st, 1937.
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(Above) The Edi-
swan ES1oco out-
put valve and (left)
the Tungsram
P1oo/1000.

Larger valves are
often used in Class
““B,” however, and
if  suitable types
are sclected the neeessary positive drive is
not detrimental to valve dife. For large out-
put two DA10o valves may be used at 1,000
volls anode potential, and no fewer than zeoe
watts output obtained for 4 per cent. har-
nmonic distortion.  The anode current con-
sumption at full load is 300 mA., and 250
volts peak input is necded. This must be
obtained from a pair of push-pull PXzs
valves in the driver stage with cathode
coupling, and these in turn require a pair of
push-pull MLy type valves to provide their
input.

Rectifiers

When large output stages of this type are
needed the mains equipment must be care-
fully designed and a mercury rectifier such
as the GUs is adopted. This valve is
capable of an output of 500 mA. at 1,000
volts, but as it is a half-wave rectifier two
are  usually  cmployed to give full-wave
rectification.

The difficultics ot PA equipment are by
no means confined to the output stage, how-
ever, for in some cases the input stage can
be even more troublesome.  When an in-
sensitive type of microphone is employed,
such as the ribbon or condenser types, a
very high degree of amplification is necessary
and valve noise in the first stage becomes
very important.  Several valve makers have
introduced special types of valves for such
cases, and the MHgo, A337 and V312 are
examples of these.  Such valves cost con-
siderably more than ordinary types and have
similar characteristics.  They are charac-
terised, however, by 'a special construction
which renders them much less microphonic
and gives them a lower inherent noise level.

Where sensitive microphones of the carbon
type are adopted, of course, no difficulties
arise in the input stage, and it is for this
reason that they are so widely used in spite
of their interior characteristics from a quality
point of view,
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Everything for

Demonstration nlght

GUALITY RECEPTION 730 230 pom.

Duophase amplifier 6-watt, Duophase amplifier 6-watt for
P.M. speaker, Duophase amplifier 14-watt, Duophase amplifier
14-watt (constructor’s model), Duophase amplifier circuits,
Duophase intervalve coupling, gramophone amplifier 6-watt,
gramophone amplifier 14-watt, 1-H.F. tuner unit, 2-H.F.
tuner unit, all-wave tuner unit, shortwave converter, table
model receivers, radiogramophones, schools recelvers, baffle
boards, loud speakers, volume controls, mains transformers,
smoothing and filter chokes, output transformers.

the Haynes®Quality

. . Booklet 7—free on request,
Originators of the Quality Receiver

and Quality Radiogramophones. Telephone : ENFIELD 2726,

Everything for the

TELEVISION CONSTRUCTOR

Time base transformers, time base units, H.T. transformers up to 6,000 volts,
heater transformers, smoothing and voltage regulatihg equipment, high voltage
rectifiers, cathode ray tubes and holders with protecting front screen, converter
units for speech reception, complete apparatus for vision receiver construction,
chassis and special baseplates.

HAYNES RADIO LIMITED, QUEENSWAY, ENFIELD.

LOGARITHMIC POTENTIOMETERS

THE BALDWIN INSTRUMENT COMPANY BEGS
TO ANNOUNCE THAT AS PROPRIETORS OF

BRITISH PATERT No. 337,541

THEY ARE PREPARED TO CONSIDER THE
CRANTING OF LICENCES FOR THE MANU-
FACTURE OF LOCARITHMIC POTENTIOMETERS
COVERED BY THE ABOVE PATENT:

Legal proceedings will be
taken against any person
or firm making or selling
apparatus that infringes
the above patent.

- Tre Batowin InsTRUMENT Company,
DARTFORD KENT

TELEPHONE : —DARTFORD 989.

Mention of * The Wireless World,”” when writing to aduvertisers, will ensure prompt attention.
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G i‘ﬂ 15a. ‘“ IDEAL- Trader’s

Amplifier (illustrated

befow).

Undistorted output 20 watts
High gain 94 db

Low hum level - 70 db

Operation from A.,C. mains, 200/250

v. 50 cycle

An ideal amplifier embodying unique
f@atures and with an output adequate
- for the majority P.A. requirements.

Price 8 gns. Hst.

G u B 10 A popular universal

amplifier, operated
from A.C., D.C. or car battery with-
out alteration.
OQutput 10/15 watts undistorted
Complete. with gramophone turn-
table, pickup, etc.

Price 28 gns. list
Car H.T. Generator 6 Gns. extra.

Gramo amplifier, with
G'M' 45' undistorted output of
50 watts. This equipment has been
designéd in two sections, thus making
it easily transportable.
Capable of fulfilling some of the largest
P.A. requirements.

Price 55 gns. list.

G 'VI ‘Esc A popular version of
-

the G.M. 15a, with
different cabinet and a simplified
control panel. Exceptional perform-
ance at moderate price.
Undistorted output 20 watts.

Price 29 gns, lists

Hlustrated lists on
application to Head
Office’ or any Tannoy
branch.

TANNOY PRODUCTS
{GUY R. FOUNTAIN Ltd.)

Ganterbury Grove, West
Nerwood, London, S.E.27.

'Phone : Streatham 4122.

2, Whitworth Street
West, Deansgate,
Manchester. 'Phone :
Manchester  Central
6830.

65, Cardiff Street,
Aberdara, South
Wales.

142, ' Fore Street,
Exeter. 'Phone :
Exeter 5216,

Messrs. James Pluck-
nett Ltd., 132, George
Street, Edinburgh, 2.

M 15 This amplifier is Identical
with the G.M. 15a and c¢.,
except that no gramophone turntable
is provided and control panel is
simplified. .
An excellent equipment for outdoor

‘ampllification, band relay, call-systems,

etc.

-
Price 2{) gns. list.

P.M.P-s. Loud spea_ker (ﬂat_horn
type) specially designed

to give exceptional '‘throw ’" with

sensitivity and clear definition.

A speaker of very high efficiency for

outdoor work.

Price 8 gns. list.

f‘! E p M (egiant flat horn). This

is similar to the
P.M.P.S..but has larger horn and a
unit of the auditorium type, having
enormous handling capacity.
Suitable for use under the most
difficult conditions.

Price 12 gns. list.

'Phone : Edinburgh
20844.

with a Reputation for
and  Quality

“PREMIER”

1-WATT  UNIVERSAL AMPLIFIER

for A.C./D.C. VIAINS
Using American Hi-Gain Tubes.

Equipment Reliability

You've paid your License,

You've got your Set,

AND IF you've used
FLUXITE—

You wow't need a “ VET.”

A 3-stage High-Gain Amplifier with push-puH output,

The input valve {Type 77) is resistance-coupled to the second
valve (Type 76) which is in turn Transformer-coupled to
{wo Pentodes (Type 18) in Pusk-Pull, giving 7 watts output.
The Amplifier is built on a stout stec] chassis (overall

See that FLUXITE is always by you—in the house

—-garage—wmkshop—wherever speedy soldering

isneeded. Used for 30 years :ln Gove;'nntlsnt worg§

di 16” long, 6” wide, 77 high), co that it b and by leading engineers and manufacturers

o S L ] Ironmongers—in tins, 4d., 8d., 1/4 and 2/8.

Fleld current for a 500 °","1 field “(or 2-1,0600 ohm field Ask to see the FLUXITE SMALL-SPACE

'sl'pheea :e;sp:?ﬁZ:roﬁerla,te‘: 2:;:12;:;‘1\;(:!1 on A.C, or D.C. mains SOLDERIN.G SE’I‘.——comp.act but substantial—

from 200 to 250 volts. ) ) Complete with full instructions, 7/6.

:ns‘eplﬁg:rs specially matched valves is provided with each Write for Free Book on the art of * SOFT?”
o e . SOLDERING—and ask for leaflet on CASE-

nssembica, wirea £ §af - Comeiere Kit g _4 HARDENING STEEL and TEMPERING ‘TOOLS
and Tested s of Paris only “Ta ! with FLUXITE.

Details of 3-watt, 10-watt and 20-watt for A.C.

%Go for the
“W.W.”” ALL-WAVE-SUPER-SEVEN

built with finest workmanship. A set for the
connoisseur. Supplied chassis only or complete
with cabinet and accessories.

mains on application.

FREMIER SUPPLY STORES
JUBILEE WORKS,
167, LOWER CLAPTON ROAD, E.5.
165, FLEET STREET, E.C.4.
22, HIGH STREET, CLAPHAM, S.W.4,
50, HIGH STREET, CLAPHAM, S.W.4,

i 70 eYOLISTS 1 Your wheels will NOT keep round and
i {rueunless thespokesaretied with flne wire at the cross-~
5 ings AND SOLDERED. This makes a much stronger
: wheel, It’s simple—-thh FLUXITE—but IMPORTANT

is always ready to put Fluxite
on the soldering [ob instantly.
A_ little pressure places the

right quantity en the right spo!
and one charging lasts for ages.

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. Dept W.W., DRAGON WORKS, BERMONDSEY ST, S.E.1

e SPECIAL QUALITY SETS

of "all types built with new parts or your
own components.

SPECIAL SERVICE
of real assistance to Overseas listeners.
Tropical finish transmitters and receivers;
power amplifiers for outdoors, clubs, etc.
Kits or parts to order.
CABLE ADDRESS: “ TROPISET, LONDON.”
REPAIR SERVICE
famous the World over, to every make and
type of Set, British or American. Qualified
Radio Engineers.

SCOTT-SESSIONS CO.,

EXCHANGE WORKS,

MUSWELL HILL, LONDON,
TUDOR 4101

N.10

Mention of ** The Wireless World,” -when writing to advcrtisers, will ensure prompt attention.
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Ghe Very Soul of Fusic

ENTER THE FIELD- OF

PUBLIC ADDRESS

with a range of
HIGH QUALITY AMPLIFYING EQUIPMENT
THE CELESTION UNIVERSAL AG/DC AMPLIFIER

PRINCIPAL DETAILS OF SPECIFICATION :—

INPUT: 200/ 250 volts sensitive moving coil type
A.C. or. D.C. with wide angle pick-up.
OUTPUT: 8 watts SPEAKER : Celestion

g-inch P.M. type with mean
gap flux density of 10,000
gauss.

PORTABILITY : The
Amplifier and Speaker with

undistorted speech.

AMPLIFIER : Celestion
super quality fitted with
tone and volume control,

“CORONATION"

PUBLIC ADDRESS OUTFIT

Designed to enable those with only superficial
technical knowledge to give first-class enter-
tainment to crowds of up to 12,600 people.

terminals for gramophone
pick-up and provision for
use of extra loudspeaker.

Microphone and Stand are
all contained in a carrying
case measuring only
177 x 16” X 9"

& RADIO reproduciion to refay the Coronation czremony.
B GRAMOPHONE music to give zest {o the festivities.

MICROPHONE : Highly

w19,
BR.1 CGNS.

THE FOREMOST NAME IN SOUND REPRODUCTION
KINGSTON 5656

PROGRESS

in P.A. equipment demands rigid standards of quality,
constant detail improvement, and wide experience
of varying requirements.  Every aspect of amplification
is covered by our range of quality- equipment designed
for fong service and proved in years of specialisation.

CELESTION LIMITED, KINGSTON-ON-THAMES

SOUND EQUIPMENT

Officia"ty approved bu t1.M. Oficc of Works, Wer Ofice, L.0.C- School Broadcas fny Counedd, and other Awlhorilies.

Send now for details
of all models—ampli-

7S, microphones,
speakers. 1t will pay
you fo hav: our
quolalto’r

Model T262 Amplifier
20/25 Watt, high gain
X£26.0.0
Portable tvpe, as illus.
traled, {3.0.0 exirg,

THE TRIX ELECTRICAL CO., LTD,,
8/9, Cler kenwell GREEN, London, E.C.1
‘Phone : Clerkenwell 3014/5.

58 MICROPHONE fo relay specches or make anpouncements

The equipment includes suitable cables and connections,
all of which are non-interchangeable so that it is im-
possitle to make a mistake.

THERE ARE ORLY FOURSIMPLE COMNECTIORS
T0 MAKE!
WIRELESS DEALERS

are asked to investigate the
merits of this amazing
equipment built on pre-
cision ‘engineering lines by
the foremost experts in the

ORGANISERS

OF CELEBRATIONS
are invited to consider the
advantages of purchasing
this outfit as a

CORONATION manufacture of HIG }i
MEMORIAL ggf‘ngY Sound Systems

to be afterwards used for
Sporting Evenis and indoor
or outdoor functions.

Y Write for full particulars oi
the Coronation Outfit and also
Brochure describing some inter-
esting ARDENTE Installations. -

ARDENTE technicians were responsible for the mammoth
Public Address installation erected at Southport '.Ia.st year
covering an area of nearly one square mjle. " JANUARY
contracts include

A POWERFUL LOUDSPEAKER IWSTALLATION ON
YHE COROWATION ROUTE FOR THE LONDOW
COUNTY COUNGIL

and many large installations for local- authorities all -over
the country.

28 Among PERMANENT INSTALLATIONS being fitted by
ARDENTE this month are included :—

A BLOCK OF 80 FLATS IN BLACK’S REGAL THE ATRE,
BRIXTON—Dual Channel  Wireless || Gﬁgﬁfﬂﬁw ON - TYNE—Stage
Distribution System. .
THE NEW RINK. SUNDERLAND— ASHBOURNE CHURCH, DERBY

Eicht Loudspeakers
Higl;{ Pow:r Amplifiers and 24 Loud- THERITZ HOTEL PICCADILLY—
speakers.

Nine Loudspeakers, elc.
““ARDENTE’ ACOUSTIC LABORATORIES
11/12, POLLEN STREET,

MADDOX STREET, W.1.

o 099, MR TS AV ¢ U S A
MAYiair 1801/7049.

Mention of ‘“ The Wireless World,”” when writing 10 adiertisers, will ensure prompt altention.
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| C&Sh In on the

*

I

‘ Coronation ™ with

P. A. Equipment

; ‘The low price, generous discounts, and first

class performance of F.D.H. Amplifiers and
[ P.A. Equipment give progressive dealers a real

opportunity to make worth-while profits from
’ ‘P.A. Contracts. It is our conviction that nowhere
else will you be able to get so much by paying so
little. Look at the Amplifier illustrated . . . read
the specification . . . and then look at the price,
which by the way is subject to FULLEST trade
discounts. Don’t you think it will pay you to
learn more about F.D.H. Amplifiers ? Fill in
the coupon and post NOW.

AMPUIFIER, SPEAKER, STAGE TYPE MICRO-
PHONE ALL COMPLETEIN ONE CARRYING
CASE AND OFFERED AT A REMARKABLY
LOW PRICE. Automatic voltage adjustment
A.C.or D.C. 100 to 250 volts. 10-inch movinz
coil loud-speaker. Super

sensitive microphone with

two outputs and all chrome

collapsible stand and 25 16 GNS
feet of cab tyre screened

lead. Input for 2 Micro- Retail (Subject)
phones and output for 2
Speakers. 50 feet of speaker
lead. Gramophone input.
Microphone on-off switch,
Tone control. Fading and
Mixing Panel. Overall
dimensions 16} by 164"
by 10}”. Weight 35 Ibs.

Alsa supplied with
Gramophone Desk

22 GNS

Retail (Subject)

F.D.H. make Amplifiers for
any and every purpose. An
Advising Bureau is at your
disposal—ENTIRELY FREE
——to assist you in your P.A.
problems. Please make use
of it.

*

and not only
the Corona-
tion but
for all time

FRANCIS, DAY & HUNTER, LTD.,
23 Denmark Street, Charing Cross Road, London, W.C.2,

Without obligation send me full details of F.D.H.
Amplifiers together with discounts,

Name

COUPON -

PERMANENT INbTALLATIONS

CORREX Technical Dept. will gladly give
advice, free of charge, as to most suitable
equipment. Demonstiration arranged in any
part of the country.

HIRE DEPARTMENT

CORREX EQUIPMENT is
always available for Hire at
any time, for any purpose.

SPECIAL R
PRODUCTS

A department is maintained for
the design and manufacture of
eguipmant for all special pur-
poses where standard equipment
may not be suitable.

- AMPLIFIERS

Telephone
PECKFORD PLACE, S.w.9
H 0 W Telephone: BRIxton 3782

s \TTACH THE AMAZIN G s
FARREX

1937 PRE-AMPLIFIER UNIT

TO YOUR OWN RECEI!VER
AND OBTAIN

SCORES OF EXTRA PROGRANMMES

CONNECTIONS OPERATION

One plug to mains,
One plug to set.
No alterations.

No technical know-
ledge required.
Stations are tuned
in as easily as on
broadcast wave-

lengths.

One switch covers
10-115 metres.

One knob for tuning.

Calibrated and illu-
minated dials.

Dozens of extra
programmes are
obtainable at local
station strength.

Model F1.
A.C./D.C. Mains.

Self contained.
Power Pack 79/6 (Less Valves).
Model AF3. For A.C. Mains Sets.
No Power Pack 59/6 (Less Valves).
Model BF2. For Battery Sets 59/6 (Less Valves).

WHY GO TO THE EXPENSE OF A NEW SET ?
A FARREX UNIT WILL MAKE YOUR OWN SET
ABSOLUTELY UP TO DATE, AND GIVE YOU
509, EXTRA HADIO ENTERTAINMENT.

ASK YOUR DEALER ABOUT THIS AMAZING UNIT.

Write for full details stating make of set to:
FARREX RADIC LTD., Rear of 543, HOLLOWAY ROAD, N.19. Tel.: Archway 2389.

Mention of * The Wireless World,” when writing 1o advertisers, will ensure prompt attention,
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A GREAT P.A. ADVANCE/|
Larger output
Lower anode voltage
with
The MULLARD PEN. 428

A new development in pentode design, providing

8 watts power output at an anode voltage of 250v.

Mullard | OPERATING DATA.
PEN 4-2 8 Heater voltage - - - L | 4 volts,

Heater current - - - - 2.1 amps.

CLASS A OPERATION (single valve).

Anode voltage - - - - 260 volts.
Screen voltage - - - - 250 volts.
Power .gutput - - - - 8 watts,

CLASS A.B. OPERATION (two Pen. 428).

Anode voltage - - - - 375 volts.
Screen voltage - - - - 275 volts.
Power output - - - - 28 watts.

Full details and

circuits on request.

Mullard Wireless Serwice Co. Ltd., Mullard House, 225, Tottenham Court Road, W.1.

e

CVaS. 72

Mention of * The Wireless World,'" when writing to aduertisers, will ensure promptiattention.
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Their extreme reliability is a big
feature of Tungsram’s range of

TUNGSRAM for P.A.

head -amplification. These valves
are guaranteed, and are of an
extremely robust construction, with

valves. This range extends from
12 to 250 watts anode dissipation
and includes valves suitable for all
purposes of high fidelity audio work.

unusual rigidity, have 'extremely
high vacuum, giving long and
consistent life. There are over
two hundred Tungsram types
available for all purposes, includ-
ing equivalents to U.S.A. types.

Also available are valves for the
early stage of microphone or sound

UNGSRAM

Barium VALVES

’PHONE: HOLBORN 3563

MANUFACTURED IN
TOTTENHAM; LONDON

THE TUNGSRAM ELECTRIC LAMP WORKS (GREAT BRITAIN) LTD., 82, THEOBALD’S ROAD, LONDON.

Make a Note of it—Now!
Be sure to get your copy of

The

Wireless
World

DIARY FOR 1937

Every wireless enthusiast should have this handy little diary. In
addition to the usual pages—one week at an opening—it contains
76 pages of facts, formulae and general information of the kind
that is always wantéd but is difficult to memorise.

There is a complete list of European Broadcasting Stations and
Short-wave Stations of the World. In addition an important
section contains all the recognised codes relating to components,
as well as useful tables of resistance ratings. There are also nine
pages of base connections of British and American valves. e

Size 3% by 4} inches, 192
pages. Bound leather cloth,

loop with pencil.
PRICE 1/6 net.
By post 1/7

Sixteen pages of circuit diagrams of receivers, amplifiers and such
units as whistle suppressors, tone controls and AVC systems are
included. Valuable information is given on the prevention of mains

e . . . book i
‘interference and data. for winding coils. D

or, direct from the Publishers

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON,

Mention of ** The Wireless World,"”" when writing to advertisers, will ensure prompt attention.
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HERE there is no margin
for error, there is a case
for a specialist. For that

z reason, the manufacture
of Sound amphfymg equipment
is not anyone’s job. Parmeko
units are built by an organisation
which has grown with the industry
and has specialised in sound
amplifying problems. Years of
untiring research and testing have
been necessary to produce these
thoroughbred equipments which
you can use with the utmost
confidence—as do the world’s
principal buyers.

Let us quote for your require-
ments —full details on request.

= wil ¥ |’lfl 'th H'l\m

RS

s

a Specialists job !

PARMEKOD

LIMITED

Builders of Microphones,
Loudspeakers, Ampli-
fiers, elc., ele.
AYLESTONE PARK

LEICESTER

r——

SECOND EDI!ION

RADIO
CHARTS

—Completely Revised

DATA

A SERIES OF

Our Latest Product
THE WATERHOUSE UNIVERSAL
U.8 PORTABLE AMPLIFIER

ABACS OUTPUT This Waterhouse production is another example of
8 modern design applied to portable amplif_‘ners. The
ovidin, mos ot he essential Data fequired i complete outfit measures only 13}.x 144 x 8} ins., while
Pr € g : 4 9 WATTS. the weight is only 35 lbs. The case contains an 8-watt
receiver design - chassis for operation from either A.C. fqr D. Cd malr;‘s
The microphone is neatly and securely fastened in the
By R. T. BEATTY, M.A., B.E,, D.Sc. 18 case together with the P.M. speaker and a folding
polished baffle to which it is securely fixed when in use.
GUINEAS.

PRICE 4/6 net BY POST 4/10 QUALITY AMPLIFIERS from 8 to 90 WATTS U.D.O.

From all leading booksellers, or direct from the Publishers. Enquiries Invited.
Published from . the offices of *“THE WIRELESS WORLD,’ FREDERICK WATE RHQU?E de_'I'D.
DORSET HOUSE, ‘STAMFORD STREET, LONDON, S.Ex Edward Street, Dudley Hill, radford.
: W.W.93 London Office: 62 Glengall Road, S.E.15. Phone : BERmondsey 2023. Ext.: 6.

MAGNAVOX
M°B|ELQEUIBPRI'I‘!)EAN[='GAST C o R o N AT I o N Bﬂwzf glﬂ‘l’ldl‘)ilﬂﬂf 25-30 “Two-Ilnch " Projection
Wide Range” PUBLIC ADDRESS indoor or oatdoar. _ Spun g el

plete with operator

2 available for functions

where MICROPHONE

i ANNOUNCEMENTS

MUSICAL SELEC-

TIONS are required
for HIRE

or PERMANENT
INSTALLATION.

1.3418. S
Consult FSREII?:" Advice e;ggx%rfn.

HIRING & SUPPLIES

Trade Enquirles Invited.
Hire Purchase terms avaitable for equipment.

2AS(O)

ELECTRICAL
SERVICE
G

Aluminium horn is in two
parts, substantial swivel
mounting bracket £15.6.0

A.C. Field Supply Kit
£2.0.0

PERMANENT MAGNET

Ao Power NHinld“rig 10-15
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1693-1694 . Magne: £10.0.0
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Pix, London, S.E.1.

ONE AERIAL for THE MODERN SET
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Efficient \

Blends with furnishings Double a7
Self-Adhesive - Length 3’6

Mention of ‘* The Wireless World,”” when writing to advertisers, will ensure prompt attention.
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MISCELLANEOUS ADVERTISEMENTS

NOTICES

THE CHARGE ‘FOR ADVERTISEMENTS in these
columns is

12 words or less, 3/- and 3d. for every.
additional word.

Each pacagraph is charged separately and 'name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire “copy” is repeated from the
previous issue ; 13 comsecutive insertions 5% ; 26 eon-
secative, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted
up to FIRST POST on MONDAY MORNING (previous
to date of issue) at the Head Offices ot ¢ The Wireless
World,”” Dorset House, Stamford Street, London, S.E1,
or on SATURDAY MORNING at the Branch Offices,
19, Hertford Street, Coveniry ; Guildhall Buildings,
Navigation Street, Birmingbam, 2; 280, Deanszaic,
Manchester, 3 ; 268, Renfield Street, Glasgow, C.2.

Advertisements that arrive foo late for 2 particular
issue will antomatically be inserted in the following issue
nnless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion,

Postal Orders and Cheques sent in payment for adver-
tisements should be made ———gg, payable to ILIFFE
& SONS Ltd., and crossed $< ~=~ Notes being
ble if lost in transit ‘should not be sent as
remittances. )

3

All lelters relating to advertisements should quote the
number which is printed at the end of each advertisement
and the date of the issue in which it appeared.

The proprietors are-not responsible for clerical or -
printers’ errors, although every care is taken to avoid
mistakes.

XEW RECEIVERS AND AMPLIFIERS
A

DEGALLIER'S, Ltd., the Firm {for Reliuble Short
Wave Radio (1937), have on show in lLondon the
Jargest selection ol fully guaranteed brand new all-wave
receivers; callers invited to handle sll at their leisure
without obligation te purchase; all 8.W, receivers guar-
snteed to get stations on the low bands, including the
Americas, etc, Hours of business, 11 a.m.-7 p.m., Satur.
days 9 p.am.  Early closing day Mondays. All goods
cash with order or c.0.d.; handsomely illustrated cata-
logues available; send large stamped - addressed envelope
with all. enquiries. .
E-Guarantee to Receive the American Transmissions
¢ at full programme strength after 3 p.n. daily;
those interested welcomed without obligation.
Tach.—Valves for American receivers, all guaran-
teed, each a first, no seconds or throw-outs; for
every known set, from 1927-37; metal, metal glass, glass
counterparts and. glass; in ordering. jmst state type and
number; we have it; all post paid; line cords for all
Midgets, 4/6.
_.—" Doublet " Aerial Belden No. B917, eomplete
£ ready to erect; the most efficient made, having
a variable coupling unit covering all bands.
£3/10.—T.R.F. Midget Receiver, * The smallest of its
type in the world,” medium and long wavebands,
moving coil speaker, 2 watts undistorted, no earth, mno
aerial; compact and transportable, cloth covered, and ob-
tainable in various coiours; carriage 1/6.
1 Guineas.—The mnew Challenger 8 (type 800) table
mode! De Luxe, 22x18x12 high fidelity 8-valve
superhet, A.C., 200-250 volts, wave-band coverage 11-2,050
metres, simplified centralised tuning, super Verniér, slow-
fast tuning self-contained control panel, perfect tone
quality at low volume, new type 10-inch M.C. speaker,
from a whisper to 8 watts pure undistorted tome, no
overloading at {nll volume, oscillator fundamental without
wuse of harmonics, persistent oscillator of highest output,
isolating filters eliminate oscillation and motor-boating,
fully delayed A.V.C. bias, absolute minimum of noise and
sensitivity control for noise suppression, A.V.C. re-enforced
capacitators prevent drift, gre-aged intermediate frequency
transformers, LF. barrier, discs, anchor coil leads, plug in
loud-speaker, also provision for external speaker. moisture
sealed out by tropical zone impregnation, seli Pealing
electrolytic condensers, one complete chassis of dread-
nought construction, moderate voltages assure full valve
life, economical to operate (consumption 85 watts), long
life eliminates repairs, correct valve selection, no com-
.promise, no hum, fuli weight transformers, true push-
pull, s&abilised high tension supply, stabilised biases,
ceramic coil insulation, fully loaded Elate coils give maxi-
mnm_gain, pre-balanced coil assembly, matched sets of
individual coils, no taps, sealed insulation, thin lamina-
tions of special silico steel, 7 X.C. selectivity, fractional
microvolt sensitivity, shielded switching, permits high-
gain, positive silver-plated contacts, eliminates switch
noises, audio frequency range 36-8.000 cycles, diode detec-
tion, prizmatone high fidelity R,F. preselector stages on
all bands, carriage, 6/-; for experimenters, less cabinet
deduct 15/-; it public address Rola 12in. G.12 supplied
in place of standard speaker, add £2.

(This advertisement continued in third- column.)

|

WAIT A LITTLE

before you buy a new set for getting
stations: Hartley-Turner are getting
ready something new. Itisa

SUPERSONIC RECEIVER
WITH
HARTLEY - TURNER
QUALITY

We know that many: enthusiasts for high
fidelity believe that such a-set can’t be
made. But we have done it.

Our new M.A. Super Receiver gets
locals so well that only the keenest ear on
the best transmissions can detect any
difference from our well-known short-
range S.A. set.

At the same time the M.A. Super will
get all the main European stations.
Selectivity is variable ; the band-width
may have to be cut in cases of severe
* monkey-chatter "’ ; but whatever the
conditions, the M.A. Super gives a¢
least 25%, better band-width for the same
interference level, compared with the usual
modern * superhet.” i
This may seem a bold claim, but it is a
just one. It is based on the fact that
we use, not band-pass filters, but peak
tuning and tone compensation,
The prices will not exceed :
7 watt output .. £35 o o
1z, 3 .. £37 10 0
for chassis, complete with valves:-and
we have every expectation that they will
be somewhat less.
Production starts soon. We give mno
promise of delivery yet. But we have a
hand-made sample ready to demonstrate :

COME AND HEAR IT

A preliminary leaflet giving technical data
is available.

HARTLEY TURNER
RADIO LTD,

THORNBURY ROAD,
ISLEWORTH, MIDDLESEX.
Telephone : HOUnslow 4488

NUMBERED ADDRESSES

For the convenienceof private advertisers, letters
may be addressed to numbers at “ The Wireless World **
Office. When' this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertisement charge, which must
include the words Box 000, c/o * The Wireless World.”
All replies should be addressed to the Box number
shown in the advertisement, c/o * The Wireless World,'*
Dorset House, Stamford Street, London, S.E.1.
Readers who reply to Box No. advertisements are warned
against sending remiltance through the post excepl in
registered envelopes : in all such cases the use of the
Deposit System is recommended, and the envelope showld
be clearly marked * Deposit Department.”

)& DEPOSIT SYSTEM

Readers who hesitate to send money to advertisers
in these columns may deal in perfect safety by availing
themselves of our Deposit System. If the money be
deposited with ' The Wireless World,” both parties
are advised of its receipt.

The time allowed for decision is three days, counting
from rcceipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to .
sender, If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in tbe event of no sale, and subject to there being
no different arrangement between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or damnage in transit, for which we take no responsi-
bility. For all transactions up to £10, a deposit fee of
1/=.is charged ; on transactions over £10 and under
£50, the fce is é]ﬁ; over £50, 5/-. All derosit matters
are deait with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to 1liffe & Sons Limited.

SPECIAL NOTE.—Readers who reply to advertise-
ments and receive no answer to their enquiries are
requested to regard the silence as an indication that the
-goods advertised have already heen disposed of, Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should also he included for mse in the event of the

lication proving ssful,

NEW RECEIVERS AND AMPLIFIERS

(This aduertisement continued from first column.)

OTE.—-The Challenger 800 is available for A.C./D.C.
200-250 volts, employing 11 valves, at an additional
cost of 20/- on each model.
HALLENGER Model 381,.8 valve, 13-2,060, metres,
Polychromatic dial scale. improved vision master,
beam power output valve, 10 watts undistorted, band
spread Magna dials and second-hand, magic eye tuning,
full range. tome control, automatic band indicator, high
image frequency suppression, hair line selectivity, ultra,
sensitivity; carriage 5/6; or in chassis form for the experi-
menter, chassis, dials and speaker, £13/18; the 381 is
available in A.C, only, 100-250 volts.
£16.—Challenger 12 A.C./D.C. 200-250 volts, 4 bands
11-2,050 metres, the first time thaf D.C. users
have been able to get 10 watts undistorted from their
speaker, whicly i8 a Jlarge 12in. K. type Rola, ‘triple
parallel rectification, push-pull! parallel four pentode
output, ecarriage and crate 7/6.
£17/_17.—Challenget 8 Console 800C., height 3 feet
6 inches, width 24 inches, depth 12V,
inches, chassis as incorporated in 800 model but incor-
porating the G.12 high fidelity 12in. speaker; carriage
and crate 10/-.
£20.—Cmsley High Fidelity Console De Luxe, 10-
valve, superhet., height 43%in., width 24in.,,
depth 13in., 5 wavebands, 12-30, 30-75. 75-200, 200-600,
and 750-2,000 metres, neon tuning, 12in. Magna * 66.°
speaker, 12 watts undistorted output, separate oscillator
valve, separate windings on LF. transformers for improved
selectivity, operates on A.C.-95-267 volts, 20-60 cycles,
general specification as in 800 model; carriage and crato

10/-.
£33.—Radiogram with auto charger, incorporating
same chassis as above, carriage and crate, 14/~;
£16 chassis, valves and speaker, with all knobs and
escutcheons, etc., carriage 6/-,
2 Guineas.—" Challenger 800 R.G.” radiogram _with
automstic record changer; measurements, height
2 feet 8 inches, width 3 feei, depth 21 inches; this also
zlgcorporates the "G.12 and tweeler; carriage and crate

15/
£5 0.-7(,"hallengerj “ Model 5240'‘ 24.valve superhet.
twin chassis, valve and 2" Public address
speaker, with 60 watts undistorted output, sensitivity.
Y _microvolt absolute, tuned H.F. stages on all hands, 3
I.F.  stages, the last one being vsed for selectivity only,
irequency response at the speakers within 2db over whole
range, wave band coverage 5-2,050 metres in 5 bands,
Magic-eye tuning, variable selectivity, receiver chassia
heavily shielded and chromium plated, Centro-Master
automatic control umit, dual rectifier, signal channel
separate from A.V.C. system, linear, diode detection,
separate rectifier to provide A.V.C. voltage, radio fre.
quency pre-amplifier stages eliminate repeat points apd
whistles, and provide maximum signal to noise ratio,” beam
power outpnt valves, polychromatic dial scale, prizmatone
high fidelity, uni-control 2-speed free-wheeling tuning, band
spread Magna dial and second-hand, automatic band in-
dicator, automatic interstation noise suppression, separate
bass boosting amplifier, automatic frequency control, iron
ccre 1.F. transformers, code interference filters, antomatic
volume control, beat frequency oscillator; carriage 18/-;
also available in varions gramophone and console-cabinets.
EGCALLIER'S, Ltd., 18, Connaught St., Marble Arch,
London, W.2.- Paddington 2745. 3678

*‘Radio Data Charts,”” ‘A Series of Abacs Post free 4[10
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NEW RECEIVERS AND AMPLIFIERS

AR KING,
THE Royalty of Radio.

ALL Models Feature Beam Tuning, Magic Eye Indi-
cator, gramo. pick-up connections, and special out-
put valves,
ALL Sets Fully Guaranteed; H.P, terms available {rom
. 3/- per week; our technical department is at your
service.
“HI?LESALE and Trade Enquiries Invited; generous
Crms,
RCTURUS Valves for Improved Radio Reception on
All Types of Receivers.
“7RITE for Lists a1 These Famous Valves; prices from
4/9 each.
AlR KING RADIO, 115, Shaftesbury Av., Cambridge

Circus, W.C.2 (1ot floor above Barclay's Bank).
‘Phone: Temple Bar 4875 (all lines). All receivers
assembled in England. [3406

ALERT RADIO Co.

LL-WAVE Receivers at £7/7, 29/9, and £13/13,
AC. or A.C./D.C.; Midget and other receivers up

to 23 valves; for DX work we can supply the latest com-
mugication models.—21, East Rd., N 1. Clerkenwell 4871,
.- (3220

ROYAL RADIO Co.
ESTABLISUED 1908.

LL-WAVE Recceivers, 'syitable for use on ships, as
supplied to officers ol many shipping lines.
UR 8 and 10 Metal Valve All-wave lReceivers; 15-
2,000 metres, acknowledged by the trade as the
best for range, tone, and generous performance.
LATEST 6-valve Car Radio, A.V.C., remote control,
no suppressors required. [
FULL Range of the World Famous Fergusson and
Pilot Mode!ls Stocked.
LL Sets Fully Guaranteed by Ourselves,

ALL Types ol American Valves Stocked.

NY Make of Set Serviced by Our Qualified Radio
Engineers at Reasonable Charges.
P.\Y Us a Visit Any Time, or send lor full range cata-
logue; 1%d. stamp will be appreciated.
OYAL RADIU Co., 5, Buckingham Rd., South Wood-

ford. l.ondon. E.18. 'Phone: Buckhurst 2736. (3499
" SERV!CE-With a Bmile.”
ENRY FORD RADIO, Ltd,
LECTRONIC House, 22, Howland 8t., Toltenham
Court Rd., W.1. Museum 5675. fos11

GSTS Presents tho °* lallicrafter.

EVERY Instrument Perfectly Adjusted and Tested on
the Air Personally.
o SKY%UDDY," complete with valves, speaker, etc.; £9.

"ULTRA-SKYRIDER," with crystal gate valves, etc.;
£34

. SKYCHiEi«‘ Super-Skyrider and Commercial,” available
Adays. r . )
LUEl-Z}’RIgT, full operating data, with all receivers;
carrjage {ree anywhere in British Isles. Terms, cash

i cod.
e Bol;l%gNorSMlTH. 115, Novar Drive, Hyndland, Glas-
T' 2oW. . (3753

DICCARTHY RAD1O Special Ofifer.

THY RADIO have for Disposal a Number ol

B’ C%%x?sgis at Attractive Prices; these are -demonstra-

tion models, and therefore slightly soiled, though other-

wise in new condition; fitted brand mnew B.V,A. valves
1 ke : )

th“gllgili%lED as Complete Receivers, in brand new

cabinets, with moving coll speakers, the following

S [ —

Ly 11 (Complete in Cabinet, with speaker, as above).—
<£6' 6-valve Band-Pass Buperheterodyne, with 3-watt
pentcde output; illuminated cdial, principal station names;
medium and long wave-bands, D.A.V.C., volume control,
tone control (both operative on gram.).

4 t1 (Complete in Cabinet, with speaker, as
£6/1 above).—6-valve all-wave superbeterqdyne,
covering 3 wave-bands (17-2,0600 metr'es);' illuminated
“ Airplape ” dial, D.A.V.C., “_Squelch_' circuit, with
muting ‘vontrol; provision on switch connects pick-up ter-
minals; 3-watt pentode output.

1 (Complete in Cabinet, with speaker, as above).—
<£7 6-valve all-wave superheterodyne, specification as
above, but with tone control and 6-watt push-pull output.
11 (Complete in Cabinet, with speaker, as

i above).—8-valve all-wave receiver, with 6-
watt triode push-pull output, R/F- stage, 4" wave-bands
(16.5-2,000 metres}, illuminated “A!rplane dial, tone
control, volume control (both operative on gram.), etc.,

eIJ"&IM'ITED Quantity Only of these Bargain Receivers

Available.
ARTHY RADIO, Lid., 44a, Westbourne Grove,
Mcci,ondon, W.2. ’l"elephone: Bayswater 3201.

[3754
3 NQUIRE About Harmaur Radio 1937 Receivers.

MERICAN-BOSCH " CentrOmatic ™ All-wave Sets.

REE))-EISEMANN Reccivers as Bought by the B.B.C.
and ' The Wireless World."- .

{ERCFE, AIRO AC/DC All-wave and Car Radios.

RAYTI]EON Valves.. Trade enguiries.

THE HARMAUR RADIO Co., Ltd,
New Bond St., London, W.1.

OULPHONE RADIO MANUFACTURING COMPANY,
C manufacturers of high class radio since 1923,

TANDARD Range A.C. Ali-wave Super Hets., delayed
A.V.C., Rola speakers, British Tungsram valves, high
class cabinets 12 months' guarantee (including valves;
g-valve 3Y-watt, £6/10; €-valve, #£10; super 6-valve, R.F.
stage, £15; super B8-valve, R.F. stage, 4 wavebands, 8-
watt reversed pLhase push-pull, Rola G.12, £20.—Liver-
pool Rd., Hutton, Nr. Preston, Lancs. ’Phone : Longton
196. [3641

8. Clifford St.,
10499
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on Half-wave Aerials,
Feeders, and the
Suppression of Electrical
Interference

In our endeavour to be accurate we have been
trying to find the difference, if any, between
a ‘“di-pole "’ and a ‘ doublet ”’ aerial. We
find that neither is the correct description of
a vertical or horizontal aerial whether rigid
or not. So, until the nomenclature is defined,
we propose to refer to a half-wave aerial as
such, and to describe it as centre fed or
otherwise.

H.F. Low Impedance Transmission Line.

In *“ Notes ”’ No. 15 (Wireless World, 4/12/36),
we described a new feeder designed for con-
veying H.F. currents to or from a centre fed
half-wave aerial. The breaking load of this
cable (No. 319) was 20 Ibs. Since this announce-
ment we have had to design a heavier cable,
weight per 100 ft. 2 lbs., with breaking load
80 lbs., and to the following specification. :

Characteristic impedance in ohms—
at 45 m.c. = 8o
,, 6m.c. = 84

Loss in dB. per 100 ft.
at 45 m.c. = 1.1
,» 14 mc. = 0.6

Catalogue No. 336: Price 6d. per yard.

For the convenient connection of feeders to
half-wave aerials we have found it necessary
to produce a “‘ T’ strain insulator in porcelain
and with sensible terminals. This is a great
advance on anything else obtainable at
present. List No. 333 : Price 1/6.

If you have any knotty problems on inter-
ference send them up. We may publish
suitable questions on this column, together
with our suggestions. We are particularly
anxious to hear of cases where suppressors
give disappointing results under apparently
ideal conditions. It is all for the common
good. Do it now.

Send 1/2 for book “ Interference Suppression,” or for
free copy of * ‘Eliminoise’ Anti-Interference Aerial
System ™ (all wave).

Constructors and designers will appreciate our book
“ Radlo and Electrical Accessories,” containing 150
illustrations, including 75 blue prints of curves,
diagrams, circuits and constructional details, and
specification of all our standard products in the
accessory class. Send 8d. for copy, post free.

BELLINC - LEE |

SUPPRESSION SERVICE.

Belling & Lee Ltd.
Cambridge Arterial Road,
Enfield, Middx.

Telephone : Enfield 3322.

Price 1/6 net

NEW RECEIVERS AND AMPLIFIERS
A .

GLO AMERICAN RADIO Offer the Finest Range of
Chassis and Receivers at London’s Lowest Prices.
5 / —-—Exceptional bargain; Multi-band 7-2,000
’ metres) Communications  outiit, attery,
valves, 8in. speaker, metal cabinet, 7in. dial, with S.W,
station names, band-spread together with 8in. world
rotating globe on stand. 2
~—A.C./D.C. 4 Communications outfit, var, mu.,
H.F.,, Pen. det., output Pen. rectifier, 100-
250v. specification, otherwise as above.
[ .—All-wave battery chassis, 8.G. H.F. Pen-det.-
Pentode, 16-2,000 metres, 3 bands, latest all-
wave slow motion .dial calibrated in metres, P.U. and
extra speaker sockets, an excellent home receiver; supplied
direct from prominent British manulfacturer, 8in. moving
coil speaker, 10/6; horizontal type cabinet, 12/6.

£5/19/6 -7-valve all-wave chassis, 3 bands, 16%-
> 2,000 meires coloured tuning dial cali-
brated, visual cathode tuning, full A.V.C., A.C./D.C.,.
110-240v., exceptional performance; matched speaker,

10/6; cabinet, 12/6.
£7/19/6.-8-valve all-wave  chassis, 16-2,100
S A metres, new " De Luxe 5%in. airplane
multi-indication dial A.V.C., tone control, calibrated all
bands, ' 110-240v. A.C./D.C.; maiched speaker, 12/6;
cabinet, 14/6.
£8/19/6.——8-va1ve _all-wave  chassis, 16-2,100
1 metres, visual cathode tuning, 7¥in,
super airplane multi-indication dial, 4 watts output,
A V.C., tone control, A.C. operation, 110-240v.; matched
speaker, 12/6; horizontal type cabinet, 15/6.
£5/19/6.——qu Radio 5-valve superhet, highly
efficient, A.V.C., tone control, illumin-
ated dial, magnificent performance,- complete with sup-
pressors and sundries and complete operating and fixing
instructions; demonstrations under London traffic condi-
tions daily.
ABINETS Offered With Chassis are ol Finest Quality
gmd Finish, and as supplied by manufacturers with
chassis; where cabinets are ordered with chassis these
are despatched fitted as complete receivers. ’
6;1). Stamp Brings Complete Lists Receivers, short-wave
e components, covering every radio need; London's
lowest prices throughout; cash with order or
on delivery.
NGLO AMERICAN RADIO (AND MOTORS), Ltd.,
3 (Dept. W.2), Albion House, New Oxford St., London,
W.C.1. (Telephone: Temple Bar 3231.) (3761

ARM$TRONG COMPANY Manufacture 8 Radio Re-
ceivers in Chassis Form, briefly described hereunder.
RMSTRONG 6-valve All-wave Superheterodyne Radio-
gram Chassis, for A.C. mains, complete with Rola
speaker; £7/10,
RMSTRONG 8-valve 4 Wave-band Radiogram Chassis,
with phase reversed push-putl output; £9/17/6.
RMSTRONG 6-valve 4 Wave-band Radiogram Chassis,
with large triode output; £8/17/6.
RMSTRONG 8-valve 4 "Wave-band Radiogram Chbassis,.
/with radio-frequency stage and push-pull gutput;
£11/11.
RMSTRONG 7-valve 4- Wave-hand Radiogram Chassis,
Iwith radio-frequency stage and single triode output;
£10/10.
ARMS’I‘RONG 8-valve 2 Wave-band Radiogram Chassis,
with 8 watt push-pull output; £8/10.
RMSTRONG 6-valve 2 Wave-band Radiogram Chassis,
with single large triode output; £7/10.
L&_RMSTRONG Chassis Carry 12 Months' Guarantee.
A

terms :

RMSTRONG Chassis are Sent 7 Days’ Trial, carriage,
packing, and crate free.

ARMS’I‘RONG MANUFACTURING Co., 100, King's

Rd., Camden Town, N.W.1, {3460

.VALVE American Receivers, four wavebands, bargain
11 prices; stamp for particulars.—Bennett, 4, Humber-
stone Drive, Leicester. {3729

Radios; save money by dealing with the actual
193 importers; send 1Y%d. stamp for catalogues.
—American Radio Distributing Co., 7, Grove Rd., Folke-
stone. [3756

HASSIS, Peerless latest American 9-valve, 3-wave, 8in.
speaker, £9/15; ditto, 11-valve 5-wave, 1214 speaker,
18 watts, 1938 model £14/14.—Kay, 1, Old Church Lane,

N.w.9, {0537
RANS-ATLANTIC RADIO Co., 15, Percy St., W.1.
T Museum 3096.—Splendidd range latest American
A.C./D.C.; compacts [rom 59/6; ‘all-wave consoles, etc.
* Philco’s " stocked. (3745
* QKYBUDDY,” by Hallicrafter, 5-valve superhet,,.in all-
metal cabinet, band spread tuning, built-in
speaker, B.F.C. pitch conirol, ’phone jack, A.V.C. switch,
all newest inmovatioms, a real hand job; £9.

13/1 .—8-valve 4 band all-wave superhet., 12%,.
<£ «» 2,050 meters, 8 wabts, undistorted out.
put, world-wide reception, marvellous quantity, magnifi-
cent walnut Consolette. |

ETS8 Gnuaranteed 12 Months, valves 6 months, with

Radiographic satisfaction, or money refunded guar-”
antee,

ARRIAGE Free; send cash with c.o.d. or order.
RADIOGRAPHIC. Ltd., 66, Osborne 8St., Glasgow.

Cc.1. [3751

PILOT, Ferguson, Pegasus and Air King all-wavers lcad
the field; our dcliveries are prompt in original car-
tons with full guarantees; your trade card will bring our
wholesale catalogue f{rom the authorised distributors.—
Leonard Heys. 36, Ilenry St., Blackpool. {0530

YOU Want Something Completely Dillerent. If you
have a nicely futnished home and the stereotyped
models yon see on every street corner do not appeal to
sou, you will delight in our_ superb range of exclusive
quality models. We have radiograms with and without
auto record changers, A.C. and A:C./D.0C., which are a
complete breakaway from the usnal stuff in the local shops.
If you prefer good furniture to hoxes, if you want out-
standing shortwave performance, and above all if yom
appreciate true quality of reproduction when you hear
it, we have what you are looking for. ome and see.
Come and listen. You will be agreeably surprised, not
only to find that such splendid models exist, but that
they can be sold at sach very reasonable prices.
“HRELESS SUPPLIES UNLIMITED, 278-280-282,
High St., Stratford, E.15. Maryland 3191, (3550

By post 1/7
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FUN IN IDEALISM

We wonder how many people noticed the
quite excusable misprint which occurred
in our last advertisement wherein it was
stated that the 036 Transformer fitted to
our “S.S. Super Auditorium Speaker ’’
has a straight Line characteristic from 20
to 10,000 cycles.

Now. this standard is recognised by most
people to be absolutely first grade, but we
get no end of fun, trylng to produce some-
thing better, and our advertisement should
have read ¢ within .5 D.B. from 20 to
20,000 cycles.” .

Again in the matter of Amplifiers, 3 D.B.
down at 50 cycles and 2 D.B. at 10,000
cycles would be considered quite a good
Amplifier, but the S.S. 346 model, which
gives an output of 4-6 watts and costs only
£10, is within 1.5 D.B. from 20 to 10,000
cycles, it has been measured up to 20,000
which shows a 3 D.B. overall loss including
output transformer, at that figure. Even
our small Mains Transformers are flash
tested at 3,000v. A.C. and have an efficiency
of over 80 per cent.

NO WONDER WE ARE BUSY!

May we send you further particulars 2

MARLBOROUGH RD.
UPPER HOLLOWAY, -~ =
LONDON, N.19.

{Contractors to the
G.P.O., etc.)
LIMITED. Tel.: Archway 1661/2/3.

RICH « BUNDY

HeavyDuty Components
for
PUBLICADDRESS AMPLIFIERS,
MAINS TRANSFORMERS and
CHOKES.

Loaded Intervalve Transformers.
OUTPUT TRANSFORMERS
s L L

LOAD” and CLASS “A-—-B'"
AMPLIFIERS.

Send your enquiry to ~—

RICH & BUNDY L.

Transformer Manufacturers,
NEW ROAD, PONDERS END, MIDDLESEX.
Telephone : Enficld 0777.

CABINETS

We specialise in manufacturing to specification Hand-made
and acoustically designed throughout. 1id. sta amp for details
of standard models.

THE LOCKWOOD CASEWORK MNFG. CO.,
rear of 65, Lowlands Road, Harrow, Mdx.
BYRON 18i8.

** Handbook of Techwical Instruction for Wireless Telegraphists’

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC.

HENRY'S.

HORT-WAVE Units by Well-known Manufacturer, 13-
70 metres, supplied in handsome walnut cabinet,
complete with coils, adaptors and instructions, no altera-
tions 'to your present set, one plug connection, for all
A.C. mains or battery sets, listed at £3/3; our price
30/-, earr, pd., in sealed cartons.

ENRY'S, 72, Wellington Ave,, Stam-
ford Hill 2907. {3759
LEARANCE List (Trade Only).—Write Leonard Heys
36, Henry St., Blackpool {0527
BARGAIN List of New Bets from 75/-. —Wnte []\ay.
0535

Tondon, N.15.

1, Old Church Laue, N.W.9.

1 WATT Amplifier, complete, £7; 5 watt amplifier,
complete, £4/10; superhet tumng unit. for ahove,
complete, £4: Garrard A.C.

record changer unit, £5.-—
91 Flat, Mantell St,, N.1.

[3766

BATTERY CHARGING PLANT

{ARFAX * Junior,” 20/30v., 5a., - £5/5; gnaranteed
’ five years.—British Rectifiers, Vernon Place, Chelten-
{3573

PUBLIC ADDRESS EQUIPMENT

SPECIAL Oifert 11

8_L Guineas Assembled: Vortexion 20 watt 4-stage P.A,
amplifier, in steel case, 8in.x10in.x9in. hlgh with
carrying handle, input with controls for mlcmphone and
pick-up and_tone control, output for 72 and 15 ohm
spealers, weight 251b.; only 8% guineas, with valves.

Inpat Model, \nth mixers; £10,

HE VY Duty Model,
alls; £15.
ALL and Hear thc Rumble of an Organ as Never
s Before on our Wide Frequency Range Models, the
best yet.
ORTEXION, Lid., 182, The Broadway,
8.W.19, See also New Mains Equipment.

“7ES'[‘ERS Electriz 555w. Receiver, new;
Williams, 11, Wellington Rd., Bexley, Kent,
ARTRIDGE P.A. Manual, free to trade.
ridge Transformers” under * New Equip-
ment {3487
BRO\\ N'8 30-watt Amplifier. two ‘cone speakers, engine,
ete., complete; what offers?—B. Moffat, Egremont,
Cumberland. (3707

IGRANIC Transverse Microphone. cost £17, perfect,
£4; fleor stand for same, 15/-—Williams, 11, Welling-
ton Rd., Bexley, Kent. {3740
ARMONY HOUSE SOUXD SERVICE, Southport.—
Beam power amplifiers; 14 watts output; £13/10
{subject); send for lists. {0546
FOLDED Exponential Horn 96 Air Column With 555w,
Receiver. Western Electric make; £11.—Williams, 11,

ham,

as fitted to cinemas and dance

Wimbledon,
{3439

£7/10.
[3742

See ' Part-

Mains

\\’e]lmgton Rd., Bexley, Kent, [3744
ESTERN Electric Difierential Microphone With
Mounting, as new, cost £32; accept 75/-.—Williams,

11, Welingtou Rd., Bexley. Kent, {3741
lft Exponential Straight Horn With 555w. Receiver,
both by Western Electric, range 1. mile; as new;
£12—\Villiams 11 Wellingtdn Rd Bexley, Kent, [374_;

THE Coronation and After Will Demand High Ouahty

such as Our Crystal Mike, flat response high
gain 15 “watt Udo amplifier and 10 watt P.A. speakers;
cat. free.—Holiday and flemmerdinger, P.A. Specialists,
Holmer Weorks, Dolefield, Manchester. 31

AN and P.A. Equipment, all accessories and spares,
range 4% mile or audience 25.000, high quality repro-
.duction, suit dealer. photos, details installations made may
be inspected, will earn price asked at Coronation engage-
ments, reason sale and all particulars by appoiniment; £80,
or nearest offer.—Williams 11, Wellington Rd., Bexley,

Kent, 3739
USED SETS FOR SALE
AND WANTED
DYNATRON

YNATRON 1936 6v. A.C. High-fidelity Chassis, var.

selectivity, 2v. S.W. chassis coupled to same, large
Rola, perlect perk:rmame, £12/12.~" 8t. Clare,” Altwood
B.uley, Maidenhead. {3719

EKCO

Ekeo Radiogram, list price £23 2s., unused

193

wedding present, owner moving to D.C. dis-

triet; will accept £17;10.—Slater, 4, St. Dunstan’'s Rd.,

W.6. Riv. 2985, {3692
McMICHAEL

Mc.\lICIIAEL 363 Transportable Battery Superhet;
delivered 21st Dec.. maker's guarantee.—Offers to Box
681, c/o The Wireless World. {3715
CMICHAEL'S Colonial Model Short-wave rteceiver
(superhet), £5/10; * M.L.”” anode converter,
Lobley 11, New Park Rd. Chichester.
Mc)l[CHAEL £17/17 Model S.M.C. Duplex Suitcase
Portable, complete khaki twill carrying case, con-
dition as new.—Offers to Box 680, ¢/o The Wirelras

World. {3714
MONODIAL

ROFESSIONALLY Built Monodial, to spemﬁcahon, in
perfect order, £9; amplifier pack (pentods), £5, with
valves.—Twentieth Centur), George St., Sutton: (3731

RGD.

.G.D., 625 All-wave Table Receiver, demonstration usc
only, guaranteed perfect; 19 guineas.—Elliotts, £9.
Talbot Rd. Bayswater 1071. 3712

Fifth Edition

——ELECTRADIX==

PUBLIC ADDRESS BARGAINS

AMPLIFIERS. We can supply from etock 2, 6 or 10 watt Mains or
Battery Amplifiers in portable or chassis form at lowest prices. Bpeciat
Public Address or Dance Band Portable with mike and speaker, £182.
Phillips 2 watt 110°250v, small A.O. Mains Amptlifier, £4/10(-. 10 watt A.C.
Mains Amplifier, 200/2560v., new, with valves, steel case, £10. Fine new
6 watt 3 stage A.C. Amplifier and mike, 1936/7
G.E.C., complete with 4 valves. List 26 gns., unused,
Bale £14. Almost uew Ardente 20 watt Amplifier,
HRale £24.

10 Watt Portable Recording Gramo type ditto,
with turntatie, pick-up and mike, £15. A.C./
D.C. Double Turntable set for Entertainment or
Recording, 2 universal motors, turntables, pick-ups and tonc arms, in
portabic steel cabinet, 40-guinea set, £18.

SPEAKERS. P.A. with Big Horns.

M.C. Horn Unit. larze type, new, 8 ohms, 8/10 watts, £5/10/-; Trix Horn,
small, new, 8 obmx, 5 watte, £6 : Trix Horn, large size, new, § ohms,
#/10 watts, £7/10-; Brown's Horn, large size, with transformers, for
7000 ohms load. 5/7 watts, 50/ ; M.C. Yitavox 6 volt Units, 8 ohms,
15 watt _rize,’ 30[- 2 Brovrn (3 Jﬁln horn, diaphragm unit, 120 ohm
; 8hort Horn ’l‘annoy 12v. car, l1-guinea 8peaker,
/- ; Brown's Cablnet P.A., 5;7 watts, with transformer, £4;
Siemens (iant Riffell P.A, Speakers. 25’
Prism. with Tone Correct Horn and Bllnm;, Perm.
Mag. ’)l.()., 15 watts, 24in. Flare, 40in. long,

Various High Power P.M.

Bpeakers on baffles.
and in eabinet, cheap.

MAINS ENERGISED SPEAKERS.—#in. R. &
A.. 2,506 ohms, with speech transfornier, 7 6.
Magnavex, Gin. type, " 144,” 2,500 obms, 12/6.
A.C. MAINS SPEAKERS, WITH RECTIFIERS,
220 volt, 7in. cone and transformer,
100 volt, ditte, 7in. cone, 20'-; 100
volt A.C., 8in. cone with transformer. 21/-.
BATTERY ENERGISED SPEAKERS.—K.B. 6
voit, 8in. cone, 8 6 ; New Honochorde, P.M.,
**Class B, fitted transformer, 20,-.

! R.M. CABINET SPEAKERS —Hegra P.M., ln oak
cabinet, 12in. x 12in, x 12in.. 25 -. HMV. P.M., heavy duty, 5 watt
with teansforroer, 50, H.M. V., A.O. energised. "00,2;0 volts, b \mus,
with transiormer, 65 -. Swmens M 1gnet tahle speaker, 4/-.

M lcROPHO N Es N We are makers and carry the largest

and moat varied stock in London.
Prices are low and there are models for all purposes
Microphones, Hand and Stapd..—Transverse,
Crystal, Condenser and Mov.-Coil.

Our Public Address Eflsel-Reiss Transverae
Current Microphones are far Buperior and all the
best, judges use them.

Only 55 /_ ﬂlyh-yradié?a;nzmu §Hustratedr

TABLE MODEL “W.W.11.” For Home
Broudeasting, tranzformer, switeh and plugs;
Bakelite body on bronze base. Worth 2 guineas.
Only 15'-. Muny others in Special Mike List
WL

.55/~

ROTARY CONVERTERS jor A.C. Ampllﬂers from
D.0. 12v., 50v., 100v. or 230v. to A.C. 110v. or
290v., 50 cycles. Varlous sizes in stock from 13 watts to 300 watts.
MOTOR GENERATORS. A.C.-D.C. ind D.C.-D.C. MOTORS, DYNAMOS,
L.T.and H.T. ALTERNATORS, SWITCHBOARDS, PUMPS.BLOWERS,
RELAYS, CONTACTORS and CIRCULIT TRIPS. ARC LAMPH and
HY, TR.\N:-\FORMERS.

Latest Bargain list “ W ” Frec on request.

ELECTRADIX RADIOS

218, UPPER THAMES STREET, LONDON, E.C.4
Central 4611=

Telephone ;

| A~~~ L'R'S |=m;a

We are still specialising in

QUALITY APPARATUS

™M.C. SPEAKERS, PICK-UPS, Etc., including
Hartley-Turner
Sound Sales
McCarthy
Midwest

Haynes

and KITS for all ““Wireless World”’
designs on

CONVENIENT TERMS

The BEST costs very little morc on our
generous tcrms—and the BEST QUALITY,
purchascd out of income, is bellcr than
indiflerent quality for cash.
Whatever your requirement, write us
for particulars and a quotation will
be sent by return of post.
All transactions are strictly confidential

Estd: —1925 THE 'Phone- NATionol 1922

LONDON RADIO SUPPLY

COMPANY -