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EMPIRE BROADCASTING.

INCE the publication of our last issue
maiters in connection with Empire broad-
casting have proceeded apace. The B.B.C.
have made an announcement to the effect that

Tt appeals to us as almost pathetic that on the occasion
of our recent celebration of Empire Day a request should
have been addressed to the Dutch station authorities at
Eindhoven for the Empire Day programme to be broad-
cast to the British Empire through that station. The
request was turned down, and with good reason, we con-

they are immediately sider, for what possible excuse
g ine e e e e e e e S s S S e e g . P o = A
undertaking the §$Trrrrrese % have we for asking a foreign
-rection of a short- . i ati 1stri K
~erec CONTENTS. broadcasting station to distribute a
wave station at Daventry, and TGE programme of that character to
Flley excuse thcmsclyes for not hav-  $ Eprrornc Views 679 our own lmpire, when it is merely
ing gone ahead earlier on the score 3§ lack of enterprisc on our part
: T 3 + TeLEvisiox  DEMONSTRATION N . '
that they did not feel justitied in  § which has prevented us from
spending public money on an enter-  $ Aserrea. By A Dinsdale 680 being able to carry out such a
prise which was only experimental % Pracrrear Hints axp Tips 687 transmission for ourselves?
in character.  If that 1s the correet ¢
explanation, it seems strange that q COBADEIVIY OIS 5Tt b o
>xplana , 1t seems strang g ! - T
they arc now prepared to proceed § Prryaxext MaNETS 689 § TELEVISION.
with the station although, to the s By H. Lloyd. N this issue we publish the first
& "~ our kuowledg sti L @ . ailed ¢ what " is
best of our knowledge, they still & . oo 0 Topics 693 i AL derailed  account of what 1
have obtained no special authority 4 o ¢ without question, the first success-
to authorise the expenditure. ! Tue Exreriventin’s NoTeoox 695 ful public demonstration of tele-
However, even though the ste 4 By © Empiricist.” vision.  The article provides a
. ’ = + J b Lt e i o
taken 15 <o delnyed,.\\'c are vet 4 pinins’ NovELTIES . 697 fascinating  story, indicating  the
gladd to see that action is beiny N g extent to which science has hrought
taken. Capt. Eckersley has stated ¢ S PR G e 6% $ s in the direction of achieving
that it will be some six months 4 New APPARAITS 699 i what, a year or two ago, would
= e o + e : e 1 ic
hefore the station is completed + Brospcist Brevimies . 701 have been regarded as an impossi
and a very long time—perhaps ¢ ° B . bility. It is clearly pointed out by
o o 5 3 2} g I o g N
years—before Emipire broadeast § TETTERS TO THE SDEOR those responsible in America that
ing can be inaugurated. It scems § Reapers’ Promieus 705 § this demonstration must not be
to us that there is no justification L T X SO regarded as a  service which

for such a delay. It snould only

take a comparatively short time to crect a suitable station,
and no one expects that the results can be perfect all at
once. As we have pointed out before in our early appeals
for an Fmpire station, the Colonies and remoter sections
of the Empire would be well satisficd for the time being
if a station in this country could give them results equal
to those they obtain at present from the Dutch broad-
casting station.

AT

promises early commercial prac-
ticability. The demonstration was carried out irrespec-
rive of cost and complexity of the apparatus; for the
purpose of carrying out the experinients nearly 1,000 men
were emploved, and when the transmission was conducted
by wircless three wavelengths had to be utilised ; but tele-
vision has heen successfully demonstrated, and the task
of the future is to simplify the methods by which it is
achieved.
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A Successful Public Demonstration of Television

and New York.

By A. DINSDALE.

'OR sonie time past great interest has centred round
the problem of television—seeing at a distance by
telegraphy, either wire or wireless. Ever since the

discovery of selenium Ly May in 1873 television has heen
the dream of scientists all the world over, and of recent
years more and more research workers have entered this
fascinating licld, until there is now an international race
tor final success along practical lines.

The latest experimenters to eater the ficld are a group
of engineers associated with the great American Telephone
and Telegraph Co., one of America’s largest industrial
companies, which depends for its scientific progress upon
vast organised laboratories staffed by some of the cleverest
telephone and radio engineers in the world.

A group of engincers attached to these labaratories
(The Beil Telephone Laboratories, Inec) have been
working away quictlv on the problem for some vears,
until, on April 7th last, they were able to give a public
demonstration of television over hoth wire and wireless
cireuits.

This demonstration was given hefore a partv of guests
which included business executives, newspaper editors.
engineers, and scientists. The party assembled at the

JUNE 151, r92;.

between Washington

Bell Telephone Laboratories in New York, and were en-
abled to speak (o, and simultaneously see, fricnds over
the ordinary long-distance telephone line to Washington,
200 miles away.

In his introductory remarks Walter S. Gifford, Presi-
dent of the American Telephone and Telegraph Co.,
stated that “‘ the elaborateness of the cquipment required
Ly the very natwre of the undertaking precludes any pre-
sent possibility of television being available in homes wmil
offices generally.  What its practical use mav be | shall
leave to vour imagination.”’

Mr. Gifford then introduced Dr. Herbert 15 Tves,
under whose direction the rescarch work on television has
been carried out.  Dr. Tves then gave the party a brief
lecture, in the course of which he outlined the details of
the invention, and gave a demonstration of its operation
between on= end of the laboratory and the other.  In this
demonstration he was assisted bv Dr. I'rank Grav, who
is responsible for several of the developments which made
possible the complere svstem.

Following this demonstration Mr. Gifford then talked
over the telephone with General Juhn I. Cartv. vice-
president of the company, who was in Washington, and
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Television Demonstration in America. —
afterwards with Secretary Hoover, of the Department of
Commerce.

As Mr. Gifford talked to the General the latter’s face
became visible on a small screen, measuring about two
inches by three inches, which was mounted in front of
Mr. Gifford’s telephone.

‘“ How do you do, General?
said Mr. Gifford.

The facz of General Carty sniiled and his oice
enquired after the health of the speaker on the New York
end.

““ You screen well, General,”” said Mr. Gifford.
look more handsome over the wire.”’

““ Does it flatter me much? '’ General Cartv asked.

‘I think it is an improvement,”’ was the reply.

You are looking well,”

“You

Loud-speaker and Large Screen.

Mr. Hoover was then called to the telephone, and his
speech was made audible to the assembled guests by
means of a loud-spcaker, whilst the distant speaker was
rendered visible on a large screen for auditorium use,
measuring cbout two feet by three feet.

This large illuminated transparent screcn seemed some-
what corrugated. This was due to the fact that the
squares which make up the picture are arranged in 3o
rows, one on top of the other. As the eye became accus-
tomed to looking at the screen in the arkened room
the face was easily recognisable, although the features,
which had been sharp and distinct on the miniature screen
for individual use, had become considerably blurred by
the enlargement.

It was plain that, enlarged to the size of an ordinary
motion picture filn, the detail would have been completely
lost. The invention is admitted to be far from the motion
picture-house stage.

The images reproduced upon the small screen have
been described as being comparable to excellent daguer-
reotypes which have come (o life and started to talk. Tn
these small pictures the detail of the tface appears
clear-cut black lines against a shining gold background,
which is due to the orange light from the neon tube which
is used in reproducing the small images.

During this demonstration the pictures were projected
only one way—from Washington to New York-—it having
been considered unnecessary for the purpose to establish
two-way television-telephone conimunication, but there is
no technical reason why this could rot have been done
had it been so desired.

Television by Wireless.

Tollowing the wire demonstration between New York
and Washington the visitors were entertained to a repeti-
tion of tlie experiments, the transmission on this occasion
being by wireless from the company’s experimental
station, 3XN, at Whippany, N.J., about 30 miles from
New Vork.

The nrst face to appear upon the screen was that of
an engineer, who gave a technical description of what
was taking place. Next came a vaudeville act by a
comedian, followed by a regular radio programme item—
a short humorous dialect talk by a lady. Before and
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between the acts the announcer of the Whippany
studio made =a television appearance during an-
nouncements.

An important feature of these demonstrations was that
there was no difference in the quality of the reproduced
image, whether it was transmitted from one end of the
laboratory to the other, by wire from Washington, or by
wireless from WWhippany.

The engincers responsible for this latest scientilic de-
velopment are well aware, and have made no secret of
the fact, that onc of the serious problems in perfecting
the invention for general commercial use is that of cost.
For the purpose of the demonstration on April ;7th,

Mr. W.

S. Gifford, President of the American Telephone and
Telegraph Co., talking from New York to Secretary Hoover in

Washington. The image of Mr. Hoover’s face appears on the
small framed screen. Behind Mr. Gifford is Dr. Ives, who was
mainly responsible for the development of the system,

when Sccretary Hoover in Washington was seen and
heard in New York, wncarly 1,000 mcu were required.

Furthermore, the transmission of television requires the
use of a large group of frequencies, and the transmission
of these frequencies requires a considerable number of
ordinary telephone circuits.

In the case of the transmission of television by wire-
less, utilising the svstem under review, one wavelength is
used for sending the picture and two for the synchronisa-
tion process. Dr. Ives himscll emphasised the ditficulty
liere, in view ot the congested condition of the ether.

No new principles are involved in this latest television
development; many old principles have simpty been
applied under the guidance of recently acquired scientitic
knowledge. Principal in all this has been the knowledge
ohtained during the past few years in the research and
development which has made it possible for the American
Telephone and Telegraph Co. to augment its national

www americanradiohistorv com vk


www.americanradiohistory.com

682

Television Demonsiration in Amearica.—
telephone service by a transcontinental phototelegraphy
service.

The methods and apparatus used for this service have
already becn described in the pages of this journal by the
present writer.*

Television and the transmission of pictures by wire or
wireless have many points in common. In an electro-
mechanical system of picture transmission it is not pos-
sible to send the entire picture at once; it has to Le sent
over the circuit, or through the ether, piece by picce.
siniilarly, in television, the scene to be transmitied must
be carried over the transmission circuit hit by bit, and the

General view of the television transmitting apparatus. The

light beam is projected from the square aperture in front of the

sitter, the reflected light being picked up by three photoelcctric

cetls mounted behind grilles inside the cabinet. In the backgrcunl
may be scen the associated amplifiers.

received picture recreated bir by bit.  in the case of
television, however, and in contrast to phototelegraphy,
the details transmitted must follow each other so rapidlv
that to the eve and brain of the observer at the receiving
end the effect will be that of seeing the scene reproduced
as a whole, complete with natural movement.

This effect is rendered possible of achievement by what
is called retentivity of vision, which means that the eve
retains for an instant the impression of an object which
it has seen after the object itself has been withdrawn
from the actual field of vision.

Broadly speaking, the apparatus for television con-
sists, first, of an electro-optical device, substituting for
the eye, which ‘“ looks at’’ the scene to be transmitted.

" The Wireless World, April 27th, 1927.
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Viewing a small portion of this scene at a time, it trans-
forms the variations of light and shade which it * sees ”’
mto variations n the strength of an e¢lectrical current.

I'he next factor is the transmitting medium, which
may be either a wire or a wireless circuit. The third
factor is the receiving apparatus by means of which the
variations of current mav be transtormed hack into terms
of light and shadow, and the picture thus reconstructel
piece by picce.

The fourth and final factor is the apparatus used to
keep the sending and receiving mechanism in step.

The Transmitting Mechanism.

An essential [eature of all television transmiiters is that
the scene to be transmitted must be illuminated. The
intensity of the illumination depends largely upon the
sensitivity of the light-sensitive device used to transform
the light impulses Into eclectrical impulses.

With all systems so tar developel it has been cus-
tomary to flood the entire scene with light, and this light,
in most cases, has had to be so intense as to cause con-
siderable discomfort to any person facing it.

The intensity of the light has had to e made so great
hecause, when an alkali photoelectric cell is used as the
light-sensitive device, its response to light impulses is
extremely teeble, the output requiring enormous amplifica-
tion before 1t will perform the work required of it.

1t must be borne in mind that the light which reaches
the cell is reflected light, and some idea of the {eeble-
ness of reflected light may be obtained from the calcula-
tion of one scientist who estimates that. it the human
face 1s illuminated with a 1,000 c.p. lamp, the total
amount of light reflected from it will scarcelv amount to
eizc candle-power.

In the matter of intense 1llumination the television
system under review 1s no exception.  Photoelectric cells
are used to transtorm the light impulses into eclectrical
currents, and a verv intense illumination is employed,
which is provided by means of arc lamps.

Unlike other systems, however, the scenc to be trans-
mitted is not constantly fooded with this great light.
Between the ares and the scene there is interposed a re-
volving disc which has drilled in it, near the circumfer-
ence, a series of small holes which form a single spiral.
Through these holes there shines, at any given moment,
onlyv one single spot of light.

The rotary action of the disc causes this spot to travel
from left to right across the scene or individual to he
transmitted, then the next hole, set a trifle nearer the
centre of the disc, allows another spot of light to pass
through, which travels across the scene on a parallel
track, but a trifle lower down than did the last one.
As the «isc continues to rotate, this action continues till
the entire scene has been covered, or ‘ explored.”’

The Photoelectric Cells.

The disc rotates so rapidly that the whole scene or object
is lighted up, a little spot at a time, in less than a
litteenth of a second. There are fifty holes in the disc,
so that the scene has fifty illuminated lines traced across
it.

By this method an intense illumination of the sitter can
be obtamned without undue discomfort. All that can be
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seen is a flickering spot ot light which crosses and re-
crosses the sitter’s face at an incredible speed.  Even
when using this method of illumination, however, it is
said that the sitter begins to fecl discomfort after a few
minutes’ exposure to the intense light spot.

The lines. contours, and colours of the face of the
sitter cause variations in the degree of brilliancy of the
spots of light they reflect, and these, in turn, cause a
similarly varving effect when they strike the photo-
electric cells.

Wireless
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portional to the light reflected to them, and hence propor-
tional to the light and shade of the particular detail.
As rhe beam of light swings across the scene, working its
way from top to bottom, the current from the cells varies
correspondingly.

So swiftly does the beam sweep the scene that the cur-
rent variations are wide and rapid—sometimes correspond-
ing to a change from a maximum current to a minimum
and back to a maximum in a twenty-thousandth of a
second. T'hese variations, the so-called alternating cur-

In the photograph on page
682 is shown a close-up of
the transmitting apparatus.
‘I'he backs of the panels upon
which are mounted the
associated ampliliers can also
he seen.

The light spot which
covers the scene to be trans-
mitted shines out from the
cavity in the middle of the
box-like arrangement hefore
which the figure is sitting.
Around this eavity, behind
the metal screens, are placed
three huge photoelectric cells.
In the photograph in the title
of this article Dr. Jves can
be seen halding one of these.
They are probably the
largest photoelectric  cells
ever made.

The ability of these cells
to conduct electricity varies
in direct proportion to the
light falling upon them. As
any particular part of the
object is illuniinated by the
travelling spot of light, the
fluctuations of current thus
produced are transmitted,

after amplification, to the
receiving apparatus.

As has alrcady been explained, the rotal amount of
light reflected from a human face is very small indeed.
Coupled with this there is the well-known facr that the
electrical output of a photoelectric cell is extremely
minute, and requires considerable amplification hefore it
can be utilised to operate a circuit. The current which
was sent out by radio at Whippany, for example, had to
be amplified 5,000 million million times before it was
broadcast from the antenna !

Increasing Sensitivity to Light.

Hence the reason for such large cells. Three are used
in parallel, partly to augment the total response and
partly to secure the effecr, by virtue of their arrange-
ment, which would be obtained if the sitter were flonded
with licht from three directions—from alove, from the
right, and from the left.

As each detail of the sitter is illuminated, the photo-
electric cells instantly respond, initiating a current pro-

A Il

Secretary Hoover before the television transmitter in Washington.

rent components, comprise the electrical impulses which
are transmitted to the distant receiver. The speed of
signalling is therefore about 20,000 per second.

At the Receiving End.

Two forms of receiving apparatus have been developed.
In both forms of receiver a neon gas tube is an im-
portant element. Such tubes, which the reader has no
doubt seen used in advertising display devices, are hollow
glass vessels in which the air has been replaced Ly neon
gas at a very low pressure. Llecirical discharges pass-
ing through such a tube cause it to glow, the brilliance
of the light being directly proportional to the strength of
the current.

It will at once be appreciated that, in regard to the
relation between light and electricity, the properties of'
a neon tube are exactly opposite to those of a photo-
electric cell.

In the apparatus for use by a single individual a small
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Television Demonstration in America.—

neon tube is used, and the entire tube glows in accord-
ance with the strength of the current being reccived from
the transmitting station at any particular instant

Between the tube and the observer, who looks through
a small aperture about two and a half inches square, there
is interposed a disc exactly similar to the one at the
transmitting station, rotating in step with it. The result
is that the observer sees at successive Instants successive
portions of the field of view, cach of which is illuminated
by the glowing neon tube, the brilliance of which is con-
stantly fluctuating.

So rapidly is the scanning of the field ol vision carried
out that the observer’s sensation is that of seeing the
scene as o whole recrcated just as it appears at the trans-
mitting apparatus.  What the observer would actually see
if the mechanism were suddenly stopped dead would be
a tiny spot of light, admitted to his line of vision through
one of the holes in the disc. At each instant the posi-
tion ot this spot of light is caused to correspond to that
of the detail of the scene at the sending end.

The entirc scene, in successive details, is thus repro-
duced for the observer, and the complete process of re-
produeing in proper order the light details of the scene
occupies less than a fifteenth of a second. It is then
automatically repeated, so that the ohserver views the
complete scene fiftcen times per second, which, due to
retentivity of vision, gives a motion picture effect.

The Large Screen.

For the presentation of the image to a large audience
a different method must be employed. Instead of using
a relatively small neon tube, successive portions of which
are viewed at successive intervals, a very long tube is
emploved which is folded back and forth upon itself to
form a grid. A near view ol one of these grids, taken
during the pumping process, is shown on page 685.

The tube is bent into fifty loops, corresponding with
the number of holes in the scanning disc at the transmit-
ting end. Instead of bLeing fitted with a single pair of
electrodes, like the smaller tube, this grid is equipped
with 2,500 electrodes, fifty per loop. Lach electrode
corresponds to a single elemental area of the picture plane
which is scanned by the photoelectric cells at the sending
station.

These electrodes are connected by wires to a distributor
which, in turn, is connected to the circuit coming {rom
the transmitting station.  The distributor revolves in
exact synchronism with the rotating disc at the sending
end.

When a particular spot on the object at the sending
end is illuminated, its position and light intensity are
transmitted, in the form of an electrical impulse, to the
receiving station, as has already been described.  In this
case, however, the distributer selects the proper connec-
tion with the neon tube and lights a spot on the grid
corresponding with the spot on the original scene, the
illumination of which set up the impulse.

Only one spot on the grid is illuminated at a time, but
these glowing spots follow cach other with such rapidity
that the audience sces the entire grid lighted up, its de-
grees of illuminatign corresponding with those of the
original scene, thus producing a complete picture before
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the eves of the spectators.  The grid mayv be viewed
directly or through a screen of ground glass or other
translucent material.

The distributor consists of a Lrush contact which is re-
volved in synchronism with the scanning disc at the send-
ing end.  This brush, as it revolves, makes contact with
A commutator arrangement, composed of 2,500 segments,
to which the leads to the neon tube electrodes are con-
nected.

Each segment picks up from the rotating brush the
appropriaie eleetrical impulse intended for it, and con-
ducts it over the connecting wire to the appropriate elec-
trode ~n the grid. To each one of the 2,500 wires 15
impulses per second must be delivered. ‘The most minute
error would scramble the portrait completely.

Synchronism.

The question of synchronism is of vital importance in
any television system. The mechanism at both the trans-
mitting and receiving enids of the circuit must run exactly
in step. In this Jatest system dots of light are put to-
gether at the rate of about 435,000 a second to give the
effect of a motion picture.  Each dot has to be in its cxact
place.

The mosaic of dots, or picture elements, would be a
jumble—the picture would be completely ¢ pied ’—if
there was an error of 1-go,000th part of a second in the
synchronisation  between the sending and receiving
apparatus.

The moving parts at each end of the circuit are driven
by exactly similar motors, and, to ensure steadiness, two
motors are used at ecach end. One of each pair of motors
is a “ synchronous ”’ alternating current motor, the func-
tion of which is to control the speed of the main driving
motor.

The main motor operates at a frequency with which
complete images of the scene can be formed. To prevent
this motor from “‘ hunting,”” that is. from varyving slightly
in speed alternately above and then below that correspond-
ing to 18 cycles per second, the second and smaller motor
assists the drive.

This synchronous motor, operated at 2,000 cycles, in
the range of telephonic rather than power frequencies,
ensures that the rotating mechanisms at the two ends of

“the system shall not be out of step with ecach other by

more than the amount represented by half of one of the
small holes in the disc.  This corresponds to an interval
of time of 1-go,000th of a second.

The two motors can be seen, together with the trans-
mitting scanning disc, in the photograph on the front
cover of this issue. The main drive motor is on the
right, and the control motor on the left, close to the disc,
the contrel mechanism being in the centre.

Success the Resylt of Co-ordinated Research.

The successful development of this system of television
is not the isolated work of any one man; as already
stated, many enginecrs took part in the necessary re-
searches. and thetr method of atfack and the record of
progress forms an interesting story in itself.

Dr. Ives, who was put in charge of the work, has many
outstanding achievements to his credit, amongst them
being the first practical lamp for producing artificial day-
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light.  Throughout his career his researches have many
times touched upon photoelectric cells and their various
uses, and to him is due the work upon photoelectric cells
m connection with the development of television.

Prior to commencing work upon television, Dr. Tves
was engaged upon phototelegraphy, and it was he who
developed the system which is now in daily use by the
American Telephone and Telegraph Co. for the trans-
mission ot commercial and Press pictures to all parts ol
the United States.

This method of directing the research attack to the
elemental phases of the problem is illustrated by the
mvestigation of methods for

Wireless
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as the Vitaphone,' Mr. Stoller contributed the speed-
control and synchronising devices, embodying the first
comnmercial application of the thermionic valve for speed
regulation.  This miethod has a much higher precision
than any other.

The Development of Scanning Devices.

One ot the next developments was that by Dr. I, Gray,
a member of the technical staft ot the Taboratories, who
had previously been responsible for certain early forms
of the experimental apparatus. He devised the method
of projecting a minute spot of very intense light upon
the object to be transmitted, and ot moving this spot back

producing currents in re-
sponse to light variations
and lights in proportional
response to currents.

This was separated from
the other investigations (such
as those of methods for syn-
chronisation and of the char-
acteristics  of  (ransmission
channels) by driving on the
same shaft the scanning disc
and the similar dise for
reproducing, and thus opera-
ting the transmitting and re-
ceiving equipment in closc
proximity.

In a later form of experi-
ment a stage of final accom-
plishment was reached which
might seem to have justified
publication. but was with-
held therefrom as being only
a step in the research pro-

ramme.

Cinematograph Films
Transmitted First.

In this experiment a strip
ol motion picture film was
projected from a standard
projector upon a  photo-
clectric cell, and the moving

picture of this i'm was then
recreated for an observer by
means ot a recenving equip-
ment involving the use of a
suitable neon tube and a scanning disc as already described
earlier in this article.

This apparatus climinated the problem of the illumi-
nation of the scene, or the photoclectric cell was nflu-
enced by directly transmitted light, which could he made
as powerful as desired.  This line of experiment thus
permitted concentration on the other phases of television.
Its adoption facilitated very much the study of synchron-
ous motors, which were then developed under the direc-
tion of Mr. H. M. Stoller, whose work has for many
years been connected with the exact regulation of the
speed of electric motors.

To the apparatus for talking motion picturcs, known

A I3

Large-size screen used for demonstration purposes.
taining ncon gas into which 2,500 c¢lectrodes are scaled at the back. The photograph shows a

It consists of a continuous glass tube con-

screen grid in process of pumping.

and forth to illuminate successively the details ol the
entire area.

Following the development of this method, Dr. Ives
constructed and arranged the large photoelectric cells
which have previously been described.

Other phases of the rescarch problem were met in the
development by Dr. Gray of the large neon tube for the
production of an image large enough to be viewed by a
considerable audience, and the development and use of
such a tube, with its present total of 2,500 external elec-

" See ‘“ Wireless and the Gramophone,” I'lie Wireless World,
Sept. 15th, 1926.

www americanradiohistorv . com


www.americanradiohistory.com

. Wireless
Waorld

856
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trodes. required the development also of the current dis-
tributor from which 2,500 wires, like a gigantic optic
nerve, extend to the tube.

Dr. Gray is responsible also for the application to tele-
vision of the basic principles of amplilier design.

As the terminal apparatus approached its present form
there were studied other problems which were to be en-
countercd in the transmission of the light-generated and
synchronising currents over great distances, both by wire
and by wireless.  To transmit an image formed by 2.500
elements requires a channel capable of carrying without
distortion the entire range of frequencies from 18 cveles
per second to about 20,000 cveles per second.  In order

JUNE 151, rgz;.

characteristic, special equipment for the cqualisation of
attenuation and of phase shift had to be devised.

Similar problems in radio equipment were also solved
by new designs and adaptations arising trom the under-
lying researches, and these developments of wireless
equipment resulted in an operative radio-television system
of equal reliability to the wire-connected svstem.

When, according to the most conservative judgment ot
the scientists concerned, and of the T.aboratorics’ execu-
tives, the experiments had progressed far enough to assure
operation over long distances both by wire and by wire-
less, Jield experiments were undertaken, and these experi-
ments finally led up to rhe successful public demonstration
of long-distance television described ar the beginning of

to give a high-grade telephione line such an extended  this arricle.
LA W, WATT., the Fditor of 0 s 3DA R.YS. Dawson, 23, Weusington Rd.. South

: e St A arra.

Rn(g]o i Australin and New Zea . . apa Drewliegh Tisinees College.

land,”" has kindly sent us a list ot Amateur Stations in 3EM HLWL Doudney, 7. Dickens St., Balaclava.

amateur stations corvected to December 3ER I l-_l.k\\'. Read, 147, Lygon St., Lust Bruns-
3lst, 1926. Space does not permit ns to . WG . .
¥ L p 3FA Nerang Motots, Scoresbv  S:,, erang.
reproduce this in full) but we give below Australia. E (Dp;;]el) S Reraug
the stations which ave not included i the 3GG h'((‘l\‘ (.am?\,‘]zm, )Pﬂ;e St.,, Mid. Park.
FESTAN M P B R U S| range of address,
R.h.(}B. ‘)I‘“-v and T,ﬂ_g BO'.')]\' and any 3GN H. G. sclman, 35, Quesn St., Geeloug \West.
alterations and corrections in addresses  opp R. M. E. Recs, 83, Northumberland Ave, (Change of adiress.)
published therein. Stammore. ¥ 3GS G. EIC Semmens, Smle Schoo!, Quecnstown.
2RM R. AL Macfarlane, \Wakalen St.. Griftith. {Chanee ‘” adtdres
COMMONWEALTH OF AUSTRALIA. 2RV R V. Thomas, [4, Plowman St., N. Howdi. 3HR ALl Reid, l\:nsst'm St.. East Malvern.
NEW Souvii WALES. 25A W L Salmon, Poldhu, Cor. Park Rd. an'l 376 .[0“95 & ('.Ie\\ 122 Toorak Rd.. Camberwell.
2BA Trawler ** Rar-cu-Mal,”" Red Funnel Fisherice Olvinpia St., Naremburn. (Dealers.) (Ch;\nge of address.)

Ltd.. Killara. 2oH AL Short, \onnxz St Lambton. 378 1. sehultz, 24, York St.. Glenferrie. (Change
2BC N.]. Hurll, Northeote Ave., Killara. (Dealer) 280 HLAWVLS, Caldecott, duiniton Rd., Manly, of address

(Change of address.) 2U1 [rawarra Radio ( luh 5, Moutgomerie St.,  SKM D, Kerr and Muir, Ltd., 241, Bay St., North
2BR Trawler " Brolga,” Coastal Trawlers Co., Kogarah. (Change of address.) Brighton. (Dealers.)

Goldsborough Chr.. ‘mlnw- 2WK . D. Kennedy, 16, Mabel St., Willoughby. KN R.A.ACF, Victoria Barracks, St. Kilda R1,
2DN G. . H. Blauchard, 47, Foord Ave., llutl- (Change of address.) Melbourne.

stone I'ark. (€ m"ﬁ\’ Of adidress.) 2XT Austr. Made Preference League Tx. Train, 28, 3LD Deal Island Lighthouse.
2FG F. GibLons, 64, I'hrupp St., Neutral Bav. Martin P'lace, Svdnev. SMH M. H. Stuwart. 571, Mt Alexander Rd,
2FK F.Welch, 1. Augusta Rd., Maniv. 2ZU N. 8. Gilwour, 101, Wycombe Rd., Neutral Moonee Poils,
2HC H. R. Carter, The Armidale S-hool. Armidale. Bav. (Change of address.) 3ND Police Patrol Car No. 1, Melbourne.
2HH 1. H. Davis, Torrington Rd.. Strathiield. 2ZY N. Wollett, 33, \Wolselev Rdl., Mosma. 3PD P’olice Dept. (H.Q.), Russel St., Melbourne.
2HT H. K. R. Thomas, Strathcarn. Mnrdoch St . (Special.)

Neutral Bav. (Change of address.) VICTORIA. 3PX N. S Tavior, 24, Dalgety St., St. Kilda.
2JB P. 1. Browne, 131, Avoca St., Rantwick. 3AD J. A. Davev. 28, Cole St., [Elsternwick. 3RI1 Railways Inst. Wireless Club, Flinders St
2LL L. S. Lane, ~ ‘beth.” The Avenue, Rand- (Lh inge of address.) Melbourne.

wirk. (Change of address.) 3AH A HLF ml 3, St Leonards Ave., St. Kilda. 3TM A, L Buck. 7, Carrington St., Glenferrie.
2LM L. M. Wilson, 6, Kalima Vlats, Reginald St 3AL H D. Kerr, 1214, Sturt St., Rallarat. (Change of address.)

Cremorne. (Change of address.) 3AM . Forecast, St. George's Rd.. Malvern. 3TR W. S Treagear, 22, Cole St., Upper Hawthora,
2LY R. H. Shaw, 129, Grafton St.. \Woollahra. 3AU & H. \ll!hgm Al al, Nicholas 8t., Chilwell, 3U1 RoM. Dalton, 105, Murray St., Caulield.
2NO D. B. Knock, 102, Creinorne Rel., Cremorne. (Change of address.) {Change of aldress.)
2P§ P.G. Stephen, Mona St., Granville,  (Deal~r 3CH C. 1arris, Sherwood St., Pirchip. (Deaj:r dWX W Cavanagh. 22 Mary St.. St. Kilia,
3RC R. Chilton, ¢/o ]J. E. Sleemer, Gloucester. 3C1 Cliffv Islatel Lighthouse. 3XW C. A Cullinan, Bavview, Digger's Rest,

fCorrected address.) 3CK Lrnest Copk, Glenhope. Tresco.

QUFENSLAND.

4AC AL Co Walker, Oxford St., Sandgate.

4AW AL Walz, Cor. Eton St. and Sandgate R,
Nun lah

48D D). D, Grimes, Farragindi Rd.. Anuneslev.

43M A, B, Milne (Milrose Motors), Mackay.
(Dealer )

1CR C. F. Rich, London Bav Missionary Sin., Fife
Bay, Iapua.

acw A, T. Buek. Geebeng, North Coast Line.

49L H. L. Miller. Cor. Ryan & Hooglev Strs.,
Hill End. Erisbane.

IHW . D. Walsh, Vailuna, Toorak Hill Hamilton.

ALG [1|4=l.mn Lo W, 7th Ave, Winddsor. Brishane,

4Ly . 1. Feenaghtv, Dickson bl Wooloowin.

4MC .\’. . McDherson, Merinda, via Boweir.

4RG 1T, [, Stephenson, Thorold St.. Waooloowin.

48M Wori Tkin, River Rel., New Farm, Brisbuue.

4WE WL EL Viping, Brickland Rd.. Nundal

4WR H. D Walsh. Dickson Terracr, Hamilton,

4YN DT Harkin, 101, Flight R.A A ., Bowen.

SotMi AUsTRALIA.

5AX ALt Traeger, Brigalow Ave., Rensitgton
Gardens,

5BG F. A, Kuuper, 6, Rothbury Ave., Tusmore.
(Change of address.)

58BR Blackwood Radio Club, Waite St., Blackwood.
(Change of address.)

5JA P I Brewer, 21, Douglas St.. Parksile.

aSA 1. R, Turner, 10, Godfrey Terrace. Leabrook.

5S8R South Subnrban Radio Club, Castle St
Parkside.

Lo 5WI Wireless Institute (S.A. Division), 6, Bakewell
Receiving  station. BRS-38, cwned by Mre. B. C, Bedwdl! a: 204, Swanshurst Lane, Rd., St. Peters.  (Change of adldress.}
Mosel 2y, Bl"lnl wham. On the left is a straight-circuited 0-v-1 receivar with a 1 ning 5WP W, S, Pitehford, 318, Wakefield St., Adelaile.
ran e ot 140-4,000 metiis, and on the right a short-wave 0-v-1 Reinariz with a r. nge 5WS \West Suburban Radio Club, 11 King st

of 15-200 metres. Mile Lud.
A Ty
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FW IQEADERS

A Section Devoted to the Practical Assistance of the Beginner.

HIGH-MAGNIFICATION VALVES
IN AN H.F. AMPLIFIER.

Although the majority of up-to-
date H.F. transformers are designed
to work in the anode circuit of a valve
having an impedance of the order of
20,000-30,000 olims, it 1s possible, as
has already been stated in these
columns, to improve selectivity with-
out 1ntroducing any great reduction
in amplilication, by substituting one
having an impedance of 350,000 to
70,000 ohms, with a correspondingly
increased amplification factor. Be-
fore making this change, however,
there are one or two points to which
special attention should be paid. The
crid bias should be reduced, if neces-
sary, to a maximum of 1} volts nega-
tive, although a lower figure is often
desirable.  The high-tension voltage
applied to the plate should be in-
creased to the highest value avail-
able, even beyond that specitied by
the makers.

By observing these precautions it
is possible to keep down the actual
working impedance to a reasonably
low value, with the result that the
transformer will be able to extract a
good proportion of the available am-
plined H.T". energy in the anode cir-
cuit for transference to the gril of
the succeeding valve.

0000

THE POSITION OF THE FILAMENT
RESISTANCE.

The present arrangement of battery
connections, in \\'fnch H.T. -
L.T. —and G.B. + Icads are con—
nected together and earthed and the
filament resistance placed in the posi-
tive lead, became standard sonie time
after broadeasting actually com-
menced, and has since been accepted
more or less without question as being
the best, as indeed it is, except under
special circumstances.

A 15

Ihe advent of the type of valve
specifically designed for resistance
capacity coupling, however, leads one
to doubt whether there is not some
justilication for altering this afrange-
ment and placing the filament re-
sistance in the negative lead of such
valves.

Tig. 1 shows that providing the
grid return circuit is taken to
- L.T., the grid will be negatively

thassedd to the extent of the voltage
dropped across the resistance. Polari-
ties are marked in the figures to en-
able the voltage drops to be appre-
ciated.

In this connection it may he borne
in mind that the anoile current in a
valve with a megohm or more in

“N
U

WAAVISS

AN '\Q"\n/‘

AN

VY

Fig. 1.—**Free " grid bias.

series is so small that adequate emis-
sion nmay be obtained with consider-
ably less than the normal filament
voltage. l'or instance, onc would
expect a two-volt valve to work
erficiently under the above circum-
stances at 1.5 to 1.6 volts, leaving,
say, o.4 volt for grid bias.
Examination of the static char-
acteristic curve of this type of valve
will show that even with 120 acfual
anode volts this bias is as much as
can be used without lowering the
efficiency of the valve somewhat.

www americanradiohistorv. com

SELECTIVITY.

A knowledge ol the fact that the
selectivity of a receiver may be im-
proved by increasing the ratio of its
capacity to inductance may be turned
to good account in the operation of
perhaps the majority of reccivers. In
other words, the combination of a
small coil and a large condenser gives
a selective circuit.  'This being so, the
beginner may wonder why designers
go to the trouble of producing elabor-
ate arrangements when by simply
making a suitable change in values
the desired results might be obtained.
Unfortunately, however, an increase
in quacity results in a reduction of
H.F. voltage built up across the cir-
cuit, and Consequentl} signals will
generally be weaker.  As to whether
this reduction may be tolerated or not
will depend entirely on circumstances.

The principte may often be applied
with advantage when working the
“ Everyman Four’’ receiver on the
long waves, for which no H.F. stage
is provided, and a direct-coupled
aerial circuit is used.  Thus there
mav be interference on the Daventry
wavelength from a powerful and
near-by short-wave transmitter.  To
obtain the necessary conditions for
maximum selectivity, a small con-
denser of about o.coo2 mfd. or cven
less should be inserted in series with
the aerial, while the loading coil
should be of such a size that the par-
allel tuning condenser is set nearly
at maximum capacity for the recep-
tion of the desired station.

The ““All-Wave Four’ may also be
improved in selectivity by judicious
choice of coils; when this quality
is particularly necessary, both aerial
and secondary inductances should be
of the smallest size which can be
tuned by means of the variable con-
densers to the wavelength required.
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THE BEST EARTH CONNECTION.

The advantage of a good earth con-
nection cannot be urged too often.
The best aerial is wasted if the eaith
connection is poor. The ideal carth
consists of a number of good con-
ductors buried just below the surface
of the ground and extending under
the aerial very much as the roots of
a tree extend beneath its branches.
Further, the lead from the earth up

to the set should be as short and
direct as possible.  The average
water-main  earth, though usually

Wireless
Varld

giving passable results, is anvthing
but ideal, as it nearly always goes
to the swreet in front of the house,
whereas the aerial generally extends
backwards at the rear of the house.
or this reason there must be many
instances where better results could
be obtained by burying two or three
thick copper wires below the aerial
and parallel to it.

Of the various conductors, such
as water-pipes, etc., which are found
available for earthing purposes, it is
impossible to make any general state-

DISSECTED DIAGRAMS.

JUNE r1st, r927.

ments as to which 1s the best, since
the course pursued by such conductors
varies so greatly in different establish-
nients.  ‘The best plan is to take
separate connccting wires to  the
various possible earths and o try
them one by one, in various combina-
tions and all bunched together. In-
discriminate bunching together of all
possible earths does not, however, in-
variably give good results, as there
are sometimes one or two earth con-
nections which make matters worse
iastead of effecting an improvement.

Practical Points in Design and Construction.

No. 72.— A D.C. High-tension Battery Eliminator.

(To be concluded in next week’s issue.)

The present series of diagrams is intended to show progressively, and in an easily understandable
manner, the various points to which special allention should be paid in the design of {ypical wircless
instruments, and at the same lime lo assist the beginner in mastering the arl of reading circuit

diagrams.

The simple H.T. eliminator. shown below is infended lo operale on direct-current supplies

of from 200-210 volls, and will give good resulls excepl where therc is a heavy *“ripple” on the

mains currenl.

lis [
0o ! 7] mé
zt [—-To) C, mm zt Zz
<. L S T— -
EQ ' 20 =
|
e
| T
J L - | -
Q) @ ®
A veltage-dividing resistance is connected Smoothing condensers and a low-frequency Ouiput terminals ftor the receiver are
directly across the mains. choke are inserted as shown. added, with extra shunt condenser C,.
resistor should be wire- entirely in iis function of suppressing  age across the output terminals is

J-_["E-IE

wound, and should have a re-
sistance of about 7.000 ohms, assum-
ing the supply to be in the neighbour-
hood of 220 volts, and that ordinary
valves are to be used in the receiver.
About a dozen equally spaced tap-
pings should be provided. Suitable
coils are obtainable commercially, or
they can be wound with No. jo0
ILureka wire, of which about 190
yards will be required.  Note that it
is advisable to insert fuses in each
lead, as closc to the main input as
possible.

The resistance specified above will
pass about 30 milliamps, so the
smoothing choke I., must carry at
least that current without saturation ;
this is a very important point, as a
badly designed instrument may tail

irregularvities. It should also have a
low ohmic resistance. The reservoir
condensers C, and C, may have
capacities of 2 mfds. each, although
a larger size may be desirable ; addi-
tional parallel condensers should be
connected if ‘““ hum *’ is loud enough
to be annoving.

In (3) the output connections to the
receiver are shown. The volrage ap-
plied to the valve wili depend on the
position of the tap X ; this can only
be determined approximatelv unless
accurate measuring instruments are
available, but it is an easy martter to
make a sufhiciently accurate adjust-
ment,

Ignoring the resistance of the choke
(from a practical point of view it is
generally possible to do so) the volt-

www americanradiohistorv.com

proportional to the amount of resist-
ance in circuit, provided that no cur-
rent is flowing. Thus, if the tap X
is joined to the centre point, on a 240-
volt supply there will be 120 volts
between — and . A\s soon as
current is taken, however, there will
be a voltage drop in the part of the
resistor still in circuit (that hetween
X and the end connceted to the
choke), so it will he necessiry to move
up the tap to a position slightly nearer
to the positive end.

The condenser C, should” have a
capacity of at least 2 mfds. 'This
value may be found sufficient when a
comparatively simple receiver is to be
operated, but 5 mfds. may be neces-
sary in certain cases to prevent L.F.
oscillation in the receiver.

A 16
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COIL-DRIVEN LOUD-SPEAKILR

with Permanent Magnets.

Reducing the Maintenance Costs of Coil=driven Loud=speakers.
By H. LLOYD, M.Eng.

&- LL those who have heard an open diaphragm coil-
driven speaker will agree that the realistic quahty
of reproduction obtainable with this tvpe of in-

strument when operated under the best conditions is of

an amazingly high order. Many people are now using

or experimenting with this form of sound reproducer,
but there must be a very large number who have reluc-
tantly decided that for them, at any rate, the maintenance
of such a speaker is out of the question on account of
In the days

the energy consumecl by the field winedings.
when receivers consumed as many am-
peres as they possessed valves  this
additional drain on the accumulator
would not have represented a very
large percentage inerease, but to-dav.
unless one is among the few who have
D.C. supply mains, the prospect of
increasing the L.T. con-
sumption perhaps three- or
four-fold 1s naturally viewed
with dismay.

In this article the results
arc given of some experi-
ments that have been made
with coil-driven units, which
show that quite adequate
volume for all domestic pur-
poses can be obtained with-
out any polarising battery.
The characteristically high quality of reproduction is
maintained, and the input can easily be provided by a
medium-power receiver of modern esign, such as the
“ Lveryman Four.”

High Flux Density Necessary.

The axial {orce on the moving coil is proportional to
the density of the radial magnetic flux in the air-gap of
the magnet, and to get the greatest sound output from a
giver diaphragm assembly the flux density must natur-
ally be made as high as possible.  The amount of
electrical energy that it is necessary to dissipate in the
windings of an electro-magnet in order to maintain this
flux depends considerably upon the distance across the
gap, but since a rather wide gap, whilst requiring more
ampere-turns, at the same time greatly simplifies the
mechanical requirements in coil suspension, the electro-
magnet generally Is arranged to give ample clearance for
the moving coil. After all, if polarising current has to
be used, it does not very much matter about the expendi-
ture of a few more watts for the sake of greater toler-
ances in the matter of construction. The prospect of
dispensing entirelv with the polarising supply, however,
alters the question considerably. The speaker immedi-

A 17
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Fig. 1.—Electro-magnetic microphone with permanent magnet
fietd.

atcly becomes a more cconomical and adaptable instru-
ment ; it has only one pair of supply leads, and can, if
required, be installed at a distance from the receiver with-
out the necessity for relay devices for cutting off the field
current when the set 1s not in use.

The first attempts made by the writer to substitute
permanent magnets for the electro-magnet commonly
used in this type of moving coil device were carried out
in connection with magnetophones during 1923, whilst
in charge of the Sheffield Relay Station of the B.B.C.
In the early experimental stages of this
pionecr relay station the arrangements
were necessarily very primitive,” and 1n
particular the pressure on the battery-
charging facilities was very great. A
Round-Sykes microphone was in use for
local modulation purposes, and this was
the lust straw of the battery
load, so the writer decided
to try to produce something
at any rate approaching the
normal flux of 1.500 gauss by
means of permanent mag-
nets. Exceptional opportuni-
ties were available, owing to
the fact that a good deal of
special work had been done
in Shettield to produce mag-
net steels of high coercive
force. Several microphones were constructed privately,
and fully justified the trouble taken. The output in no
case was quite up to that of the battery-excited micro-
phone, but the addition of another D.E.R. valve to the
amplifier brought the strength up to standard, and a con-
siderable saving of energy was cffected. A photograph
of one of the actual microphones is shown in I'ig. 1.
Later the pole-pieces of one of these magnets was modi-
fied to suit the drive-coil of a large pleated diaphragm
loud-speaker, but as D.C. “ juice *’ became more casily
available this was neglected in favour of the rather
more compact electro-magnet.

In order to give an idca of the flux that is necessary
for reasonable acoustic efficiency, the curve for a well-
known type of eclectro-magnet unit is reproduced in
Fig. 2. This shows the value of *“ B’” in the air-gap
of a Magnavox field magnet corresponding to different
currents through the windings. With the normal excita-
tion, the flux density is about 9,200 gauss. Reducing the
current to 0.75 ampere brings the flux density down tw
7,000 gauss, the diminution in sound output as experi-
enced by the ear not, however, being very serious In a
room of ordinary size. I'ield strengths of this order can

Y The Wireless World, Oct. 14th, 1925, and Aug. 4th, 1926.
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Coil-driven Loud-speaker with Permanent Magnets.—

be obtained with permanent magnets of not oo bulky
dimensions, and at a cost which is not excessive when it
is considered that there is no maintenance charge. Steels
of the cobalt-chrome series have lheen used for the mag-
nets in preference o tungsten steel on account of the
saving in weight and diniensions, and in Fig. 3 is shown
one of these magnets applied to a coil-driven speaker
unit.  Quite suthcient volume 1s obtained from this instru-
ment for comfortable listening in a moderately sized

B (GAUS
12000 ( i 9T T T ]
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Fig. 2.—Variation of flux density with polarising current in
air-gap of Magnavox loud-speaker.

room, using a receiver with a 3,000-ohm valve in the
last stage, and 120 to 1350 volts H.T. Modern gramo-
phone iecords are also very pleasingly reproduced, using
an electro-magnetic pick-up. ‘I'he six magnets, one ot
which is shown separatelv in the photograph, are of the
same shape as those used in the microphone, being bent,
heat treated, and ground accurately to fit the pole-picces.
I"ifteen per cent. cobalt steel was used, the 35 per cent.
cobalt steel not showing sutlicient advantages to justify
the extra cost. The cross-section of each piece is
3.8 em. x 1.1 em., giving a toral flux of 130 kilolines at
the (BH).q- point. A good deal of this is manitested as
leakage field, but with the length of air-gap reduced to
a minimum there is suthicient usetul flux for the purpose
for which this speaker is intended. As a basis of coni-
parison for different magnets, the product (B x=D) was
1aken as a ligure of merit, representing the force on a
one-turn coil of diameter D centimetres.  Thus tor the
Magnavox magnet normally excited the fligure of merit
was 57,700, whilst for a current of o.75 ampere it was
43,600. The permanent magnet just described was found
on measurement to reach 38,800. The length of air-gap
(cistance between pole-pieces) in this case was 0.14 em.
of 0.0535", and the clearance hetween the moving coil and
the pole-pieces, inside and outside, was but 10 mils.

Coil Suspension.

To prevent the coil during its excursions from Dbeing
able to come in contact with the magnet, it is necessary
when using such small clearances to employ some form
of suspension for the coil in addition to the usual dia-
phragm suspension of washleather or stockinette. This

Wireless
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suspension must apply a minimum of constraint on the
movement, and must not be of such a nature as to intro-
duce resonance effects appreciable to the ear. I'ig. 4 s
a rear view of the movement of the speaker referred to
above, with the magnet removed to show the method of
centring the coil.  The loss of the aluminium easting to
which the magnet is bolied carrtes three attachments
arranged at 120°  The two upper ones each consist of
a short strip of brass slotted, drilled, and tapped 8B.A.
to take a screw through the end of which is a small hole.
The lower one is a simiilar sized strip, but of thin spring
steel, again with a small hole drilled through it near the
end where it overhangs the slot in the aluminium. In
the coil former, near the point of junction between the
former and the diaphragm, there are three small holes
about 45in. diam. so located as to he opposite the three
attachments mentioned. Fhree threads of thin machine-
silk are passed through these holes. each thread leing
passed] through two holes. and each pair of ends coming
out from the former arve threaded through the small hole
in the adjacent centring attachment and securerd with a
spot of melted wax.  Reference to the figure should make
this clear ; the threads are drawn only just taut, the weak
spring at the hottom applying ever so slight a tension. [f
on plucking the threads with a pin the diaphragm is
caused to emit a decided nore due to the vibration of the
silk. the tension should be reduced by letting out a little
more rthread or by weakening the spring.  After this ad-
justment is satisfactorily made the suspension is com-
pleted by serving the threads wirh a coat of rubber solu-
tion, especially at the points where thev pass through
the coil fermer.

With regard ta the coil former itself, when this has to
be very thin the hest material seems to be mica, built

Fig. 3.—Complete loud-speaker unit. On the left is shown
one of the inagnet elements.

up to the required thickness from strips split down
to a thickness of about 1 mil. A few inches of brass
rodd or tube is turned up truly cylindrical and polished,
its finished diameter Leing about 6 mils less than the
internal diameter of the coil former to be constructed.
One end of the brass should be faced up square so that
it may be used as a guide for the Llade when triniming
A 18

www americanradiohistorv.com


www.americanradiohistory.com

JUNE 1st, rgzy.

Coil-driven Loud-speaker with Permanent Magnets. —

up the hnished coil. The brass 1s heated to about
100° C., and one or two layers of paraffin waxed tissue
paper are wound tightly on it and bound with cotton to
keep the paper in position until the wax has cooled. After
removing the cotton the diameter is checked, and if correct
the winding of the mica strip is commenced. About four
lavers will generally be required, and they are wound as
tightly as possible, fltered shellac varnish being used to
hold the layers together. A binding ol cotton should be
put over the mica when the proper thickness is reached,
and about 24 hours allowed for the preliminary harden-
ing of the shellac.  Before proceeding with the winding i
is well to build up the portions ot

the former which will not be
carrving wire up to the same

height as the wire will occupy.
This will further strengthen the
former, at the same time support-
ing the end turns of wire during
and after winding.  Strips  of
paper, accurately cut, and stuck
rouncl the mica with thick filtered
shellac, are suitable for this. In
the coil illustrated the former is
Zin. in length, and the paper col-
lars at each end are respectively
Jon. and gyine in width, jeav-
ing a winding length of Jin.
When the winding—which shoull
be of enamel-covered wire to pre-
serve a high copper space factor—
is finished a final coat of varnish
is given to the coil and the whole
thoroughly baked.  The elfect
of this will be to melt the wax
underneath the mica, and no diffi-
culty will he experienced n remov-
g the coil from the brass tube.
It 1s convenient at this point to
trim the ends of the coil former
with a razor blade, using the faced]
end of the brass tube as a guide for the blade.

From Tig. it will be scen that the flexible leads trom
the coil are brought to terminal sockets fitted in insulat-
ing bushes in the casting. The leads consist of short
lengths of 3/40 litz wire, bound tightly to the coil
former with silk thread, and carefully soldered to the
ends of the coil winding.  Vihration between the strands
of the Litz is damped by painting it with rubber solution.

ROV R ING T

Constructing the Diaphragm.

A few words in connection with the diaphragm con-
struction may be of interest to those readers who have
experienced difficulty in turning out a really presentable
job with a professional air about it. Do not use the
heavy grades of cartridge paper; thin drawing paper
gives better results and is easier to handle.  The edges
which overlap to form the radial joint should be shaved
down with a safety-razor blade to a feather edge, so that
there is not a thick lump of paper at the seam; a little
practice on some scrap pieces of paper will enable a joint
to be made which is difficult to discover with the eye.
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Fig. 4, —Rear view of loud-speaker with magnet removed
showing moving-coil suspension

6or

In the opinion of the writer, Seccotine, though excellent
for attaching the edge suspension and cail former, is not
so suitable for the seam as a form of mountant such as
Higgins’ or Grip-fix. Betore applying the adhesive the
symmetry of the {inished cone is improved by drawing the
paper upwards with a curved sweeping motion from
beneath the edge of a ruler held firmly down in contact
with the table top. This gives the paper a bias in the
direction in which it has to bend. and prevents
the tendency otherwise present for the joint to pull
apart during drying.  In the speaker illustrated the
central portion ot the cone has bheen lett open. ‘the
reason for this is so that the position of the moving coil
within the air-gap can he seen, and
centralisation by means of the ad-
justing screws easilv carried out. The
loss in the low register at moderate
outputs is very small and to most
people unnoticeable, although the ad-
justment never needs aitention except
in the case of accidents through trans-
ients in the moving coil. It is very
iniportant that the entire moving mass
should be very free; when displaced
and allowed to return freely the
vibrations  should be almost low
enough in frequency to count. Of
course, when the magnet is in posi-
tion and the coil connected to the
transformer the movement will be
practically «ead-beat.

Straight Bar Magnets.

The magnet generally
used with the movement
shown in I'ig. 4 employvs
L-shaped strips of cobalt
steel, hut straight bars
may be used with success.
In Fig. 5 are shown the
dimensions of a2 magnet
assembly giving  equiva-
lent results to the above type, whilst reducing to a mini-
mum the machining to he done on the actual magnet steel.
Machining on this steel, even in the annealed condition,
is difiicult, and in any case the finishing has to be done by
grinding after hardening, so that the avoidance of
machining justifies the apparent complication ot the
clamping arrangements. The bars are of standard com-
mercial rolled section. heat-treated and machine-ground
flat on one face, and can thus be obtained ready for use
from the makers of the steel. The two end yokes and
the central core are of soft iron, the lower voke being
bored to take the core, whilst the upper one is recessed
and fitted with a brass bush. This holds the core pole-
picce central, and is secured to the core by two grub-
screws sunk in holes tapped through the yoke and bush;
one of these can be scen in the sectional view. The
magnet clamps are small brass castings, drilled to slide
on oB.A. studs screwed into three of the corners of each
of the hexagonal vokes. The earlier vokes were care-
fully slotted with the idea of reducing eddy currents in
the pole-faces, a precaution recently pointed out to be
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Coil-driven Loud-speaker with Permanent Magnets,—
neither necessary nor cven desirable, the eddy current
reaction at the higher frequencies tending rather towards
an improvement in responsc characteristic tham otherwise.
The most important operation of all, upon which
success or failure depends, is, of course, that of magnetis-
ing. It is no use magnetising the hars separately and
then assembling them on the yokes : the whole magnet unit
must be magnetised at once, the air-gap being preferably
bridged during the process
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The magnets described do not represent the highest
stage  of development possible in this  direction,
but they are simple in shape and comparatively easy to
construct. By cmploying more comiplicated forms, much
greater flux densities could without doubt be obtained,
and here 1s a possible field for the cast magnet, in which
the shape can be modified so as to use the material to
the best advantage without having recourse to expensive
machining operations.

with soft iron. If a number
of similar magnets were to be <
built, the lLest method to ?
magnetise them would be to ' ‘
construct an electro-magnet
of special shape for the pur-
pose, but when only one or
two are to be flashed the
simplest way is to pnt a
winding on the core of heavyv-
gauge cotton-covered wire,
say No. 14. lilling the avail-
able space, and passing a
very large current momen-
tarily through the windine.
A Job for Specialists.
Not many constructors will
be in a position to obtain the

sudden  rush  of current
necessary for this purpose, l

NN
\

and in any case the operation
should in no circumstance he
carried out except in the pre-
sence of someone thoroughly acquainted with the particu-
lar type of work. ‘The magnet should therefore he
assembled after carefully removing all traces of metallic
filings from the parts, and sent to a firm of repute who
specialise in magnetising. It must not be dismantled
after being magnetised, so that the winding must be left
i situ, where it will at any rate be available in the
unlikely event of remagnetising being necessary.

Fig. 5.—Leading dimensions of magnet assembly using straight bar magnets.

The loud-speaker with moving-coil drive is begin-
ning to enjoy a well-deserved revival in popularity, and
an effective permanent magnet svstem will remove what
in the writer’s opinion is the one serious drawback to a
device which, although in itself not new, possesses the
power, when used in conjunction with the recent develop-
ments in diaphragm technique, to sct up a new standard
oi quality in broadeast reception.

munication  on
abont

Sunday.

1800 G.M.T. with T.ieat.

CATALOGUES

NMayv 158th, at
L s

 TRANSMITTERS’ NOTES |
. AND QUERIES. |

Ave., Bush Hiil Park, Enfield, tells us
that he has received a report from a lis-
tener in Bellerive, Tasmania, who over-
heard his two-way communication with
1CW m Tripoli when using only 6 watts
input. He has also worked with amateurs
mn 32 different countries during the past
twelve months on 45 metres, the input
never exceeding nine watts.  Mr. Baker
informs us that he is temporavily giving
up his station.

Mr. Lounis Era (EB 4BC). 46, Avenue
Van Put, Autwerp, was in two-way com-

Farle, Ichiban, Keppel Harbour, Singa-
pore. who is now wusing the call-sign
VS IAB in place of S8 2SE and AM 28E,
by which this station was formerly dis-
tinguished.

[eReNeNo]

New Cali-signs and Stations Identified.

G 2LW . H. Lawrence, Lvacroft, Albion Rd.,
Sution, Suirev.  (Transmite on 8, 15 and
U metres.)
(This call-s was stated, in error, in our

issue of May I8 to beionz to Mr. \WV. T
Benham.)

(2x 2BWO). J. H. Blakeley, 3, Hazel Grove,
Blackpoot. (Transmits on 45 and 440
metres.)
tThis call-sign was formeriv held by Mr.

H. W Sellars, at Chorlev, Laucs.)

G 6WD . A. Woods, 81, East Parade, Harrogate,
will welcome reports giving details of
weather conditions, etc.

2APQ 1. A. Cornell, 53, Trent Rd., Brixton, S.A\V.2.

2BHW B. T. Chapmum, 3, Carlton Rd., Sunbury-on-
Thames. (Chauge of address.)

G GLY
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Street, E.C.4.  68-page catalogue of all
classes of Wireless Apparatus, Cowpo-
nents, and Accessories.

Metrovick Supplies, Ltd., 1565, Charing
Cross Road, London. W.C.2. Broadsheel
deseriptive of the *“ Cosmos ”” Three-Valve
Resistance Cupacity Coupled Set.

Ward and Goldstone, Ltd.. I'redericl
Road, Pendleton, Manchester. List No.
£/12, dealing with «* Goltone ” H.T. Bal-
tery Eliminators and Kits for the Radio
Constructor.

Tungstone Accumulator Co., Ltd., St.
Bride’s House, Salisbury Square, London,
E.C.4. Folder describing the 7'wngstone
Pure Lead Accumulator.
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News

THE HAPPY WORKHOUSE.
A broadcasl receiving system is being
instalted in the Marylebone Workhonse.
0000

STRAIGHT FROM THE UMPIRE'S
MOUTH.
Loud-speukers are to he nsed on the
tennis courts at Wimbledon this year to
enable anlookers to hear the scores.

[sNelele]

DERBY TRAFFIC CONTROL.

To-day's Derby traffic will be controlled
without the aid of wireless vans, which
have heen used in previous years. It has
been found that the best arrangement is
a svstem of telephone posts in conjune
tion with the facilities offered by the
A A and RAC.

o00CO

FREE STATE’'S WIRELESS IMPORT
DUTY.

Despite the appeils of the Irish wire
ess {rade for the removal of the duty on
imported wircless apparatus in the Irish
Tree sState, a motion m tavour of the step
has been defeated in Dail Eivann, The
Minister of Posts and Telegraphs states
that the duty 1s essential to
cover the difference hetween the
expenditure upon  broadcasting
and the receipts from licence
fees. The question may receive
further consideration when a
substantial increase occurs 1n
the number of licences.

"~ o000

AERIAL DRILL TO MUSIC.

A novelty at this vear's Royal
Air Foree Display will he musi-
cal diill by wireless telephony.
This is a variation of an old
favourite in which complicated
manauvies were carried out on
radiotelephonic instructions. At
Hendon on Saturday, July 2nd,
a series of popular tunes played
by the R.A.F. Central Band
and trausmitted by wireless will
provide thie setting to which the
aivevaft will carry out a musical
aerial ride.

This new form of jazz will he

of the Week

ORCHESTRAL ECONOMY.

Broadeast  receivers are  displacing
orchestras on the boats of the Hudson
River Navigation Corporation.

coop
UNWANTED.

A temporary ban has been placed en
mobile  broadeasting stations by the
Ameriean  Federal Radio Commission.
Stations of this type are said to have
cansed “ a considerable amount of inter-
jerence.

cCcCco
COLD COMFORT,

A recent cold spell in Lithuania has
been attributed Ly a certain sect to the
harmful inflience of wireless aerials,
which picked up “‘waves of cold.”

The same phenomenon  has  been
observed hy o Wigan listener wlio states
that certain broadeast {ransmissions leave

him cold,
[eNeNoNe]

GRIMSBY BEAM STATION.

On page 632 of our issne of May 18th
the wavelength of the Crimsby  beam
transmitting station (GBH) was erron-
cously wiven as 29.906 metres.  The actual
wavelencth is 25.905 metres.

in Brief Review.

DOES 1T EVER CLOSE DOWN ?

A broadeasting  station  controlled
entirely by women has been established
at Stephien’s College, Columbia. Missonri.

0000

CALLS ACROSS THE ATLANTIC,

Up to Tuesday. May 17th, the number
of wireless telephone calls between this
country and the United States amounted
to 893. .

To o written  Parlivmentary reply.
Viscount Wolmer, Assistant Fostmaster
General, stated that the receipts covered
working costs but not interest or depre-
clation

[eNoNeNe)

SHORYT WAVES AND SOLAR ECLIPSE.

The Radio Society of Great Britain in-
vites the veneral public to participate in
the experiments which the society will

conduct with short waves during the
period of the velipse of the sun on

June 29th.

Details will be sent to non-members on
receipt of one shilling in stamps.  Coin-
munications should be addressed to the
soclety at its oftices, 53, Victoria Street,
London, S W.1.

[eNeRole]

BOGUS WIRELESS

carried out by No. 41 Squadvon,
which is part of the Home De-
tence Force, with headquarters
at Northelt.

A 21

SUMMERTIME WIRELESS. This photograph, taken recently
on the River Lea, is an effective reply to those who suggest
that wireless is only a winter pastime.

www americanradiohistorv com

INSPECTORS.

Three owners of broadcast
receivers in Toronto were re-
centlv the victims of thieves
who represented themselves as
officers of the radio service on
a  tonr of inspection.  The
“oflicers 7 confiscated the sets
and made their escape. They
have not been heard of since.

cooo
THE WIRELESS TYPEWRITER

A device for sending type-
writing by wireless is reported
to have aroused the interest of

Signor Mussolini, who  will
shortly  witness demonstrations

hetween Rome and New York.
The vights of the inveution
which is hased on short waves,
are stated to have been acquired
by the Marconi Company, but
at the time of going to press no
information on this point had
been  received at  Marconi
House, London.
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WIRELESS ACROSS ARABIA.

Wireless communication has beei estab-
lished across Arabian  between Rayad.
Mecca, Huile. and Medina. XKing Ibn
Saud left Rayad on Friday, Mav 20th.
after sending the first wireless messace
between his two kingdoms.

Q000

THE FINISHING TOUCH.

The importance of wireless as a recog-
nised feature of modern home life is being
more and more emphasised. and it 1s
significint of the trend in this direction
that wireless sets are being incorporated
as an integral part of housing schemes.
An interesting example of this 1s the
Richings Park Estate at Iver, Bucks.

Wilen complete, this estate will com-
prise 2.000 liouses. some 200 of which
have ulready heen completed.  Each
house is equipped with a two-valve Geco-
phone set. complete with lToud-speaker and
Osram valves. the aeriul being erected
beneath the roof.

Q00O

THE VOLTA CENTENARY.

The Volta Centenarv Exhibition, to
commemorate the death of the greut
physicist in 1827, was opened by the King
of Italy at the Villa Olmo, Lake Como, on
Saturday last.

I'he exhibition includes an international
section devoted to electrical ecommunica-
tions, while the Ttalian Adinivaltyv has
erected a specinl 25-kilowatt short-wave
transmitter which will work during the
period of the exhibition and will link up
Como with Milan by wireless telephony
for the first time.

The national commemoration of Volta
i1s to take place on September 19th in
Rome. and will be opened with a speech
by Senatore Marcont in the Capitol.

ococo

SATURDAY’S SHORT-WAVE TEST
FROM WGQGY,

On  Satarday next, June 4th. the
General Electric Co.’s station, WGY, al
Schenectady, will launch its second 24-
nour test, {ransmitting simultaneousiy
on 22.02 and 32.77 metres, both trans-
missions being modulated from the same
source with voice and music. It is
possible that bLoth transmissions mayv not
be heard at the same time. The test will
begin at 6 p.m. (B.S.T.).

The station divector of WGY, Schence-
tady. is auxious to receive reports from
British hsteners. It is pointed out that
observations between 10 p.m, and 6 a.m.
B.5.T. will Le of particular interest. Tle
principal data required are time heard,
signal strength quality, and amount of
fading.

0000

A WORD FOR THE CONSTRUCTOR.
© Wireless does more than provide us
with a supply of dance music and news
bulletins. It develops  chavacter, it
elevates. and it educates. Tt teaches us
to be determined, resourceful, patient.
and proud.  You cannot build a set and
finish it without being a bit Letter than
you were hefore vou commenced, even if
the darned thing won’t work.”—* Aerio ™
in the Glasgow Weelly Herald.

Wireless
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LATOUR PATENTS PROBLEM.

There are indications that the Radio
Corporation is intending to follow the lead
of the Hazeltine Corporation of America
and the British Mavconi Co. Ly 1ssuing
licences under its patents to manutacturers
who desire them, writes o New York
correspordent.  One or two large manu-
facturers  huve alreedy acquired such
licences, only to find that they are not
enough, in that the Latour Corporation (a
subsidiary of the Hazeltine Corporation)
claims that certain Latour patents ave
essentially involved in a modern broadcast
receiver. It appears {o have been over-
looked that. although the R.C.A. was
licensed under these Latour patents, it
had not the power to sub license,

0ocoo

UNIVERSITY COLLEGE APPEALS TO
LONDON.
In celebrating 1ts centenarv this vear,
University Collere, Londen, is making a
special appeal to Londoners for funds to

A STUDY IN CONTRASTS. The large

valve is on2 of th2 latest Ceossor trans-—

mitter type; its small brother is a
Stentor Six.

meet some of the essentiul needs of its

work,
University  College, which is the
Mother College of London Uuniversity,

was founded 1n 1827 to provide a centre
of university education open to all with-
ont distinction of race, class, or creed:
moreover, it was the first university insti-
tution in this country to establish labora-
tovies for the teaching of chemistry,
physics, and engineeving. It was in the
electrical ~ laboratories  of  University
College that Prof. J. A. Fleming invented
the thermionic valve.

The inerease in the number of students
and the necessary expansion in buildings
has laid. on the collece & serions financial
burden, because its endowments have not
kept pace with its growth; actually the
college derives less thun 15 per cent. of
its income from this source.  £235.000 is
needed  for endowment, while only
£36,000 has as vet been raised. A large
proportion of the sam already received
has come from the provinces and abroad.
Hence the special appeal to the business
houses, industries, and citizens of London
to help London’s own university.

The total amount which the college is
endeavouring to raise is £500,000. to
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cover, besides endowment, the erection of
new buildings and the provision of new
electrical and engineering equipment.

Cheques shonld be drawn in favour of
the University College, London, Ceu-
tenary Appeal Fund, and crossed Nutional
Provincial Bank, and should be sent to
Sir Robert Kindersley, (.B.E., Univer
sity College, London. Gower Street, Lon-
don, W.C.1, who 1s the honovary treasurer
of the Ceutenary Appeal Fund.

0000
WIRELESS AND THE CROWN
COLONIES.

The development of wireless in the
Crown Culoutes and Protectorates is one
of the questions under discussion at the
Colonial Conference now mecting in Lon-
don. During the past fifteen vears about
thirty small stations have been erected,
being used mainly for local requirements
and communication with shipping, but
they are regarded as the preliminary
links in a chain of Empire eommunication
which may be altimately established.

Cevlon has taken the lead in cstablish-
Ing a hroadeasting  serviee. while the
possibilities of devclopment in this direc-
tion are heing considered by Hong Kong,
Palestine, the Gold ‘Cuast, Cyprus, and
Zanzibar.

[eNeNeNe]

IMPORTANT U.S. “NEUTRODYNE”
JUDGMENT.

A legal decision regurded by inany us
one of the most important in the history
of American radio has been handed down
by the United States Circuit Court of
Appeals, writes our New York correspon-
dent.  DBriefly, it is decreed that every
“neutrodyne ’ veceiver involves infringe-
ment of the neutralising patents issued to
Hartley and Rice.

The sole licensee under Lhese latter
patents, in the broadcasting field, is the
Radio Corporation of Amervica. If the
decision stands—and it is unusual to carry
an appeal 1n suclh a case to « still higher
court—its effect upon the Ameriean in
dustry will be tremendous. as the Radio
Corporation will have very heavy rovalties
to collect and will be in control of practi-
cally all the important vadio patents.
Possible exceptions are those of Latour,
relating, amongst other things, to a
method of neutralising and the use of a
common battery.

[oNeNeNe]
**HOT STUFF.”
An idea that station WEAT, New

York City, was about to broadeast some
““hot stuff ** recently brought o flood of
engunivies  from  uewspaper  reporters.
They were disappointed to learn that the
“ hot stutf ** was merely a talk on cheni-
istry entitled “ A Modern Tuferno.”

0000

TRANSMISSIONS FROM HOLLAND.

As we go Lo press we learn of an altera-
tion in the times of traunsmission trom
PCJJ given on page 702 of this issue.

To-morrow evening (Thursday) trans-
mission will be from 5 to 8 p.m. G.M. T,
and the same schedule will be observed
on Juné 7th and 9th,
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The Use of a Milliammeter 4

in Receiving Circuits. \

LI, things considered, it is amazing how ‘\
little attention s paid by experimenters ;
i general to the plate currents of the
valves they are using.  Milliammeters that are suitable
for measuring these currents can be obtained quite
cheaply, and their utility seems to bhe as grear {or the
purposes of experimenting as is a clinical thermometer
to a doctor.

In the first place, it really is essential that experi-
menters should know the condition of the valves they are
using  Nowadays, when nearly every valve is a dull
emitter of a type which must some dav or other lose its
emission, the only means of checking valves in this respect
is to measure the plate current under the standard conddi-
tions laid down by the manufacturer as appropriate tor
use with the particular type of valve.  Plate currents of
vilves under working conditions vary from half a milli-
amp. up to 2o milliamps. or even more, and it is there-
fore useful to have an instrument awith two ranges. say,
o to ro milliamps., and o to so milliamps. ; this, how-
ever, is not essential, and we might quite well consider
the experimenter as being in possession of a milliammeter
of good quality reading from o to 2o milliamps.

Checking Efnission.

It is convenient, in order that the process of checking
valves may be adequatelv carried out, to have a small
valve testing board, amanged as shown, with either
a pair of terminals or a jack to which the milh-
ammeter can be connected.  Valves when first bought
should be checked against their published characteristics
by the application of suituble H.T. and grid hias voit-
ages, and a record may advantageously be made of the
readings obtained. It is naturally assumed that the
correct H.T. and T..T. voltages are applied to the valve
at the time that measurement is made, and it is very con-
venient to have some handv means of ensuring this.

Assuming, then, that the valves are in order, we may
next procesd to consider how the instrument may be em-
ployed in connection with reception experiments.  First
and foremost, provided that we can measure individual
valve currents {and as a last resort we can do this by
putting the valves into the receiver one at a time). we can
ascertain first that the plate circuits of the valves are
continuous, and, if the current is normal, we know further
that the resistance in these circuits is not abnormally high.
This serves as a check on continuity and also on partial
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Notebook_

By ““ EMPIRICIST.”

discontinuities. such as dry joints and so forth.
1f the valve filiments have an abnormally high
series resistunce, which in the writer s experience
is a case not infrequently met with, a nulli-
ammerer in the common feed cireuit will show

this up. if not in an individua! valve, then as the

valves are being stceessively put into circuit, the effect
heing that the teed curvent, instead of rising, as valves
ave inserted in their holders. one after another, will fall
owing to the decreasing voltage arross the filaments.
This point shoubd always be watched for. in uny case of
doubt. as it is an extremely easy matter to set it ight.
1t is most frequently encountered wirh fwo-volt valves,

MILLIAMMETER

~
Simple testing board for measuring valve anode current under
standard conditions.
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The Experimentier’s No'ebook.---
masmuch as a small volt drop in the supply lead repre-
sents a large percentage change in the fillament voltages.
A millianuneter used in the above manner is also a very
useful check on the continuity of grid cireuits.  Tf we
are measuring the plate current of any one valve and
vary the grid voltage we can sce at once if the plate
current varies in conformity, or, in other words, 1if the
valve * answers to bias.””  This is easy to arrange if the
grid return lead is connected to a separate terminal to
which grid bhias can be applied, but is, of course, impos-
sible when the return is direct to the filament, unless the
grid lead is disconnected. The latter course heing per-
haps advisable when tracing a difficult fault. The point
of these tests which seems to be of outstanding importance
is that they include every possibility of error.  We may
test for continuity of grid and plate circuits in the orclin-
ary way and then be misled by a bad contact, either
between the valve holder and valve legs, or else within
the valve iteelf. A test carried out as zhove deseribed
with a milliammeter tests right up to the valve electrodes.

Testing for Self-oscillation.

Another useful purpose to which a milliammeter can
be applierl is in checking whether a set is in a state of
selt-oscillation.  When oscillation occurs, it is invariably
accompanied by a rise or fall in the feed current to one
of the valves in the circuitr, and this will be indicated by
a change in the common feed current.  ‘The milliammeter
for a test of this kind is best connected so as not to
include the heavy current usually passing through the
power output valve. Tf the set is made to work with
the aerial disconnected, so that no signals of appreciable
magnitude are being picked up, the reading of the milli-
ammeter may be noted, first with the set as it stands, and
secondly when each of the gridd terminals are either
touched with the finger or else connected «irect to their
appropriate bias points. 1f there is no change in feed
current in these conditions the set is not oscillating, but
if a change occurs i1t certainly is. The tracing of the
causes of oscillation in a set is too hig a ndatter to be
dealt with here, but systematic analysis of the various
possibilities with the aid of a milliammeter is the real
method of attack.

\We come now to the uses of a milliammeter in a set
which is functioning correctly under actual working con-
ditions, and in this connection there are two most useful
applications, the first being with the instrument i the
plate circuit of the detector valve, and the second using
it in the plate circuit of the power amplifier.

Tn the lirst case, the current will vary to a greater or
less degree when a strong station is being tuned in.  If
the gril condenser and leak method of rectification is
being used the tuning-in or a carrier wave will result in
a drop in the current which should be quite perceptible in
the case of a station of moderate strength, and will thus
give an indication of a rough-and-ready character as to
the signal strength of such a station. )

A comparison between a number- of different stations
(if this is possible according to the position of the re-
ceiver) will show whether the set is at fault or whether
certain stations are abnormally weak.

Jf the * bottom bend ’ method of detection is heing

Wireless
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used the plate current of the detector valve will rise
when a station is tuned in. In general the deflection of
the milliammeter will be less under corresponding con-
ditions as this method of detection is comparatively in-
efficient, though on the other hand if the high-frequency
amplifier used in conjunction with it is of really good
efficiency the change in current will be equally satis-
factory and can be used just as readily for making
observations above described.

Grid Bias Adjustment.

The last use of a milliammeter, namcly, in the plate
circuit of a power output valve, is of such importance
as to be almost a nccessity. Power valves, as is well
known, are specially designed so as to have a large
range of ““straight characteristic,”” and provided the
voltages on plate and grid do not pass outside the limits
where this condition of straightness holds good, the
average value of the current passing through the milli-
ammeter should not change and its pointer should in
consequence remain steady. N

1f, on the other hand, the limits of * straight charac-
teristic 7 are exceeded a movement of the pointer will
occur in one direction or the other in contormity with
the signals being received.

The first use of the instrument is to get the value of
grid bias correct.  This can be done hy tuning in a
strong station first of all at low volume so that no kick
on the milliammeter needle takes place, and then
gradualiy increasing the volume until the needle begins
to move. 1f the movement of the needle under these
conditions is in a downward direction corresponding  to
each signal impulse, then the value of grid bias is too
low. Tf on the other hand the needle kicks in an up-
ward direction, the value of bias is excessive. By care-
ful adjustment and observation the bias can be so set
that the direction of movement of the needle, when over-
loading just begins, is indeterminate, and this is the
right setting.

Locating Source of Distortion.

The grid bias being correctly adjusted the instrument
can be used as a check on overloading and as a means
for differentiating between distortion which is taking
place at the transmiitting end and that at the receiving
end.  The (istorted quality popularly known as
“Dblasting 7’ is quite unmistakable, but it is often a
matter of difficulty to determine whether the transmitter
or receiver is at fault. ‘The milliammeter used as just
described is a sure guide on this point.

A receiver with a milliammeter permanently connected
in the plate circuit of the last valve has an immense
advantage, inasmuch as that not only can the question
of distortion be checked, but also a watch kept on the
state of the batteries. 'The course of discharge of the
accumulator will be accompanied by a drop in the plate
current of the valve, and the latter will be a guide as
to the condition of the accumulator. A fall in plate
current apart from this regular drop will indicate either
a fall in H.T. voltage or clse a loss of emission in the
valve. These points can be scparately checked up, but
the use of the instrument lies in the first warning which
is given that something is wrong.
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A Section Devoted to New Ideas and Practical Devices.

SHORTING-PLUG.

An_ emergency .shqrting-plug for
certaun screw-in resistance  holders

may be made from a burnt-out flash-
lamp buib by connecting a wire from
the outer threaded casing to the centre
contact, or by bridging the space be
tween them with solder. 15, \W. W,

0000

CONDENSER CONNECTIONS.

In many circuits—the " Every-
man I'our,”” for instance—it is advis-
able to earth the container of the
Mansbridge reservoir condensers. A
method of doing this which is ex
ceptionally neat and which consider-
ably simplifies wiring, is shown in the
diagram.

The knurled terminal and lower
locking nut are unscrewed from one
side of the condenser, and the Bake
lite nsulating washer removed. The
paint on the top of the-metal case is
then scraped away over the areun
covered by the Bakelite washer. Th
soldering tag, or one of larger size,

Simpte method of earthing case of
Mansbridge condenser.
is then replaced so that it makes con-
tact with the metal case, and 1s
clamped in position with the knurled
terminal.  This provides a good elec-
A 29

trical contact with the case and also
with one sile ot the condenser. It
destred, a plain washer may be as-
sembled beneath the soldering tag in
order to raise it slightly to taciltate

soldering. . . H.N. D.
0000
H.F. TRANSFORMER
CONSTRUCTION.

Althoush the form of construction
indicated produces a coil of square
section it will be found thar. as lar

TITTTTT IO

— ]

R

Plug-in former for interchangeable 1LY,
transformers.

as actual results are concerned, the
efficiency will he Lut little less than
that of cylindrical or hexagonal coils.

Tt will be scen from the diagram
that two spacers are cut from ebonite
sheet (Lin. thickness is suirable) and
“ halved 7 together in the manner ot
eoo-box partitions.  The spacers are
secured to a circular ebonite base with
screws fittine into holes drilled and
tapped upwards into the edge of the
spacers.

The primary and neutralising winel-
ings are supported on the strips left

www americanradiohistorv com

at cach side ol the spacers, the com-
mencement of the primary winding
bemng woundd in the hack-saw slot 5.
The end of the primary winding is
terminated at the small round-head
screw shown in the top of one of the
spacers. Gl Sw
Qo000

*“ALL-WAVE FOUR > SPACERS.

In the © All-wave Four 7 receiver
the ends of the primary and neutralis-
ing windings of the transformers are
anchored to screws in the ebonite
spacers, and connection to the pins of
the coil former is made Ly means of
an additional leail.  The following
method dispenses with the screws :—

Small clonite blocks about %in.
square are cut from a spare spacer.
I'wo saw-cuts are made at right
angles on one side of ecach block.
The little blocks are mounted with
adhesive on the face of the spacers,
one at each end. ‘The ends of the
transformer  windings can then be
taken through the saw-cuts, across

|

9]

J0

{

Method of terminating primary and
neutralising windings in ¢ All-wave
Four " transformers
the windings, and so to the pins on
the bhase of the coil {ormer, as shown

in the accompanying sketch.

W R P
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Sec-etartes of Local Clubs are invited to send in for publication club news of general inlerest.

Remote Control.

Remate control was the topic chosen at
an informal meeting of the Musweil Hill
and District Radio Suciety on Mayv 18th,
when details of the “ Lotus” vemote
control, which had heen sent for the
society’s inspection, were discussed. Mr,
L. Hirschfeld, B.8c., vave an interesting
impromptu talk, in which he described
practically every possible method ot
using remote control. He dealt with his
own ingenlous system, whercby his mains
receiver could be switched “*off 77 aud
‘on’’ from Any reon. This was worked
by a “Weston” relay with a rotating
vatchet switch and mercury contacts. The
device had given excellent service for
over a year.

Particalars of future mectings can be
obtained on upp]icutinn to the hon.
secretary, Mr. Gerald 8. Sessions, 20,
Grasmere Road. Muswel Hill, N.10.

cCO000
A Portable Super-Het.

Mro Alford, of the
Co., Tad., lectured

Turaniec  Electrice
before a  lavge

FORTHCOMING EVENTS.
i WEDNESDAY, JUNE 1st.
Toftenham Wireless Society. 11 8 p.m.

At 10, Bruce Grove. Business Meeting,
Jfollvwed by  Discussion  kuvening.
THURSDAY, JUNE 2nd.
Golders Green and Hendon Rudio Society.
AL 8 pon. AL the Club House, Witli-
rneld  Way, N .11, Frhibition  of
Wembers' A pparatus.
WEDNESDAY, JUNE §th.
1Ius/:ll Hilt and District Radio Society.
At 8 pm. At Tollington School, Triher.
rluur., N.10. Dewonstration and Lectuire
on * Electric Accunwlotors.” hy Mr, 1y,
Sehotield (of Mossrs. The Hart Accrmn
letor Co., Lid.).

audience  of the Hounslow  Wireless
Sociely on May 17th, demouvstrating the
Turanic Neuvtrosouic seven-valve peyrtable
receiver.  The lecturer said that, as its
name sugwested. the Neutrosonic was «
super-heteradyne receiver in which the
H.¥. stages were neutralised. A stage
of ILF. amplification preceded the fiist
detector, while a separate valve wus
used fov the oscillator, and there were

FILLD DAY AT MILL
Society photographed
Sunday,

HILL.
with

Wight,

Members of theo
their temporary transmitter at
when communaication was secured with amateurs in Nottingham,
Sco:land, and Ireland.

Radio
a recent
Isle of

Golders Green and Iendon

Mill Hidd on
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two stages of intermediate amplification.
He exp Jained that only one stage of L.F.
was required, owing to the very high
amplification obtained in the intermediate
amplifier,

The receiver and its frame aerial were
housed in one case and the requisite bat-
teries and loud-speaker in another. The
complete outfit was of fairly considerable
weight, and although an ideal set for the
motorist it was certainly not the portable
for a country ramlle. The construction
of the instrument was of an excellent.
standard throughout.

Hon. secretavy : Mr.
Algar Road. Tsleworth.

W. R. Collis, 17,

C 00N

H.F. Problems.

Sume useful tips were gleaned by the
less expert members of the North Middla-
sex Wireless Club at the lust meeting,

when the erection of u new uerial was
undertaken, the work being carried out
under  the  supervision  of My, W,

Gartland

The club hopes to hald a
on July 9th.

The sabject of high- frecqueticy ampli-
fication was dealt with in a lecture by
Mr. Gartland, who admitted that since
@ recent debate on the topic he had be-
come converted to the idea that one
stage of H.F. amplification might be dis-
tinctly worth while.  After leldtln“ his
dls‘xppomtmn experience in H.I dmpli-
fication using the ordinary general-pur-
pose valve, the lecturer opened a discus-
sion on the advantage of the neutrodyne
method of securing stabilitv.  He con-
cluded with particulars of an  efficient
short-wave civcuit using plag-in coils of a
well-known make. In ths circuit the
aerial was coupled by a single turn, and
there was no carth connection.  The
cireuit had proved remarkubly efficient
in the reception of American signals.

Hon. secretary : My, H. A. Green, 100,
Pellutt Grove, Wood Green, N.22.

[elielole)

tield day

Carrying on in Summertime.

The summer season will not be an idle
one for the Ilford and District Radio
Socicty, which has decided to hold
monthly meetings on the following dates :
June 23rd, July 21st, August 25th and

September 15th.  In addition 1t is ex-
pected that the svciety will hold a
field day.

Hon. secretary : My, H. H. Curr, 39,

Lynford Gardens, Goodmayes,
A 30
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A Review of the Latest Products of the Manufacturers.

STAPLE H.F. COUPLING UNIT.

Uniform stability over the entire tuning
range of the condenser can be obtained
in a high frequency amplifiee by care-
fully arranging the neutralising and pri-
mary windings so that the bridze which
is formed remains correctly balanced over
the vange of frequencies to which the cir-
cuit tunes. This is accomplished by pro-
viding a tight coupling between the
primary  and neutralising  windings,
making them exactly similar and so plac-
ing the turns that hoth windings are
equally influenced by changes i the
tuning of the winding forming the grid
civeuit. It not balanced self oscillation
usually arises  when the tuning cou
denser is neav the zero of its scale, owing
to the reduction in damping. It is
desirable. thevefore, m an H. I intervalve
transformer to increase the extent of
coupling between primary and secondary
as the capacity of the condenser advances.
This vequirement is achieved in the new

Wireless
World

ary secondary winding.  Adjustments
are provided so that the extent of coupling
can be regulated either at maximum ov
minimum setting. The primary winding is
centre tapped, so that neutralising can be
arranged in the usnal marmer, whilst the
user can carefully adjust the cam action
s0 as to produce Just the required increase
in primary to secondary coupling as the
tuning capacity approaches o maximun
and in combination with the pavticular
tvoe of valve adopted for HLIF. amplifi-
cation.

The Hammariund H.F. intervalve
transformer, in which the coup—

ling between primary and operates all three condensers,

secondary windings varies with the capacity of the tuning while i ndividual adjustment is
condenser, provided for two of the con-—

Hammarlund Auto-Couple Coil obtainable

from Rothermel Radio Corporation of The tuning condenser is beautifully

Great Britain, Ltd., 2426, Maddox Street, finished and is practically perfect both

Regent Htreet, London, W.I, by fit-  mechanically and electrically. The tuning

ting a cam to the projecting end of the coils, which at first sight appear to he

variable condenser shaft, which, mov-  self supporting and aiwr spaced, are

ing aguinst a stop, alters the position ol
the primary with regard to the statiou-

A 31

Co.. Ltd.),

H.AH. JACK.

In wiving ap the extension points from
a broadcast receiver to the various rooins
of a house, the use of some form of plug
and jack connector is to be preferved to
fitting terminals elevated on ebonite.

Messrs. A. H. Hunt, Ltd, H.A.IH
Works, Tunstall Road, Croydon, have
recently intreduced a useful form of jack
with cover and secured to an chonite
mounting plate. The jack is intended for
mounting vertically against the wall, and
being only about L. in width can nsually
be secured to the beading of woodwork so
as to he quite inconspicuous and occupy
very little space.

0000

FORMO GANG CONDENSER.

No provision is usually made when
linking condensers together on a common
shaft for the purpose of simultaneously
tuning several civeuits, such as is required
i a two-stage high-frequency amplifier
for making small adjustments individually

to any one condenser.

The Formo Company (Arthur DPreen &
Crown Works, Cricklewood
T.ane, London, N.W.2,

have evolved an

The new Formo

condenser.

tepang
The centre

dial

densers, s0 that threc tuned stages can bz critically brought into slep.

stiffened by attachment to a thin sheet
of celluloid.

www americanradiohistorv.com

entirely new form of construction for
linking together several condensers fo
simultancous tuning. The maiu geared
diul drives all three condensers, being
positively locked on to the shaft of the
centre condenser, subsiduny dials pro
viding separate adjustment to the other
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two. By this means all three condensers
are rotated on oue knob, whilst small
differences in the setting of any one con-
denser can be veadily made without dis-
turbing the settings of the others. Tt
is obvious that even il correctly set in
one position the tliee tuning con-
densers, unless the plates are shaped to
follow a logarithmic Jaw, cannot for any
given movement produce a correspond-
ing change of wavelength in each of the
several tuned circuits. This new Formo
condenser makes provision for critically
adjusting each of the condensers, at the
same time bringing all three dials roughly
to the required position. The method of
transferring the rotation from the centre
condenser 1s ingenious, and makes use of
two parallel ebonite hars.

Qo000

INTERCHANGEABLE
H.F. COUPLINGS.

The H.F. transformers described in
connection with the * All-Wave Four ' *
were primarvily designed for amateur
home construction, and not for commer-
cial production. It is, therefore, all the
more gratifying to find that manufae-
turers are turning their attention to these
coils, and, moreover, that they have
apparently overcome the difficulties which
must be encountered when attempting to
produce them on a commercial basis.

' The Wirelesz World, April 27th, 1927

Cossor’s Radio Mail.

The current issue of Cossor’s ““Radio
Mail ” contains severul topical articles of
particular interest to the dealer, and in-
cludes a useful contribution on the sub-
Ject of resistance amplification.

5000

A Transatlantic Feat.

The Mullard Co. have received a letter
from Mr. O. B. Kellett (G5KL), South-
port, giving details of remarkable low
power transmissions. During these trans-
missions  Mr. Kellett used a Alullavd
“0/40 7 ~alve as oscillator, and suec-
ceeded in working the Canadian trans-
mitting station NC-1DM, owned by Mr.
5. H. Appleton, Caledonia Mines, Nova
Scotia, with the exceptionally low input
of 925 watt and on a wavelength of 45
metres.

cooo

Valve Manufacture—a Forgotten Factor.

So much attention is paid to the in-
ternal construction of & valve that one
1s inclined to overlook the care and
trouble involved in the manufacture of
the glass container. The importance of
alass as a valve constituent is the in-
teresting subject of an article in the
current number of the ““Osram” G.E.C.
Bulletin.  The writer describes the pro-
cesses under which ‘“ Osram ” valve glass
is obtained from the raw material com-
prising sand, red lead, alkali and sundry
other ingredients. The Bulletin also
contains a contribution on the ‘‘Geco-
phone ”* H.T. battery eliminator,

Wireless
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The transformers made by Messis.
Wright & Weaire, Ttd., of 740, High
Road, Tottenham, London, N.17, are in
every wuy equal to the originals, and it
is interesting to note that this firm have
added a non-reversible fitting, in order
to minimise the risk of an accidental
short-civeuit ol the H.T. battery by in-

JUNE 1st, 1927

correct insertion of the transformer into
its base. The latter is fitted with a short
brass rvod, which, when the pins and
sockets are registering correctly, engages
in a hole drilled through a small trian-
gular picce of ebonite screwed to the in-
side of the tube.

The terminal points on the base are
marked with appropriate lettering which
coincides with that shown in the practical
and theoretical circuit diagrams published
with the original descriptive article.

This feature will help to simplify the
wiring of the set.

Wearite interchangeable transformers for use in the construction of the All-Wave
Four '’ receiver.

Electrical Measuring Instruments.

To obtain maximum receiver efficiency
no amateur can neglect to pay attention to
the electrical adjustment "of his set.
In this connection a booklet entitled
“Radio  Control,”  issued by the
Weston  Electrical Instrument  Co.,
Lid. (15, Great Saffron Hill, London,
E.C.1), is of special interest. This
little  book includes some admirahle
advice on the intelligent use of volt-
meters, ammeters and galvanometers, be-

sides illustrating and  describing = the
various instruments in the * Weston
range. Readers who are alive to the im-

portance of this sulject would be well
advised to obtain a copy of ‘ Radio
Control ”” from the above address.

000

New Offices.

Mr. W. A, Appleton, M.B.E,
M.I.R.E., advises us that he has resigned
his directorship in Messrs. Radio Instru-
ments., Lid., and Is not associated with
the present amalgamation between that
company and the Varley Magnet Co. He
is now conducting business in his own
name at Gloucester House, 19, Charing
Cross Road, W.(C.2, where laboratories
and offices are equipped for the design
and manufacture of radio and other
apparatus,
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For the Radio Dealer.

Houghton’s ““Radio News” for May,
intended for the radio dealer, is more
than a catalogue of leading lines; it is
also the little magazine of topical trade
information. Houghton’s ‘“ Radio News '
is published by Houghton-Butcher ((ireat
Britwin), Ltd., 88-89, High Holhorn,
London, W.C.1.

ococo

Electric Soldering Irons.

We learn from the Automatic Cuil
Winder and Electrical Equipment Co.,
Ltd., Winder House, Rochester Row,

London, 8.W.1, that they have just been
appointed sole distributing agents for the
‘“Zeva’ electric soldering irons and
crucibles.

0000

All About the * Clarostat.”

“The Gatewuy to Better Radio” is
the title of a booklet describing the
““ Clarostat,” a special form of variable
resistance manufactured by General Radio
Instruments, Cambridge, Mass.,, U.8. A,
and obtainable in Great Britain solely
from Messrs. Clande Lyons, 76, Old Hall
Street, ILiverpool. Besides containing
useful information on securing the best
results from the ‘‘Clavostat™ in the
cliiination of distortion, regulation of
the plate voltage, etc., ete., the book in-
cludes some general advice on how to
obtain maximum receiver efficiency, The
book is obtainable from Mlessrs. Claude
Lyons at the price of 1s. 6d. post free.

A 32
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NEWS FROM ALL QUARTERS.

Ey Our Special Correspondent.

7or

To-day’s Derby Broadcast.—Is ‘“ Daventry Junior” Delicate ?—Empire Broadcasting Queries.—
Those Nightingales.—PCJJ’s Schedule.—The Dying Oscillator.

To-day’s Running Commen'ary,

The running commentary on the Derby
will be carried out this afternoon by M.
(eofirey Gilbey, while *“local colour ™ will
Lbe supplied in the form of a description
by M. George F. Allison, who is already
well-known as o broadcast commentator on
football.

o000

Special Microphones.

Desensitised  microphones  fitted  to
special headgear will be used, thus en-
abling the commmentator 10 keep the micro-
phoue at a uniform  distance from his
mouth while having his hands free to
wield his field glasses.

[seNei el

Weak Signals from 5GB.

A number of listeners report reception
of signals from * Daveuntry Junior.”
The g¢eneral impression is that these
signals ave too weak.

If < Daveutry Juniov 7 is to succeed
it must have a reasonable power, and the
report—which reaches me froin a reliahle
source—that only 10 kilowatts is being
used is scarcely reassuring.

[eNeNe e}
No Flowers. by Request.

No definite time schedule of experi-

mentul transinissions from 5GB has been

issued, the engineers being apparently
content to rely on reception reports

from a few picked listeners who have
been provided with a secvet time-table.
Most of these listeners arc enginecers at
tle different provineial stations.

So it scems that if yon send in your
report of 5GB’s transmission to Savoy
Hill you will not be overwhelmed with
bouquets and thanks.

ccoo

B.B.C. and PCJJ.

The delicious ecnterprise—cne might
almost say the delicious aundacity—of the
Dutch valve firm in rebroadcasting a 2LO
programme to the uttermost parts of the
British Empire throws a scorching spot-
light on the shortcomings of our own
broadcast resources.  Nevertheless, the
B.B.('., which has probably been just us
dazzled Ly the performance as evervbody
else, has recovered itself sufficiently to
issue a dignitied statement.
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FUTURE FEATURES.

London.
June 5tH.—British Legion Service

from the Cenotaph.  Chamber
Music.
Junk 6ri.—Thé Dansant and

Clarkson Rose’s Concert Party
from Westclili. Popular Coun-
cert.

Juneg  Tru. — “ The Wandering
Jew,” a play by E. Temple
Thuvrston.

Juxe 9ra.—Light Symphony Con-
cert.

Ju~ne 10TH.—The Sea
(Vaughan - Williams)
from Cambridge.

Birmingham.

Juxe 8tu.— Liza Lehmann Pro-
gramme. Promenade Concert.

Juxne  10rH. — The  Tweenies 7 @
Concert Party. Light Operatic !
Musie. :

Bournemouth.

Juxg Tri.—Speeches on the occa-
sion of the visit of the Priuce
of Wales to the University
Colleze of the South West of
England, Ixeter.

Juxe 10rm.—Comie
Bohemian Musie.

Cardifi.

Symphony
refayed

Opera  and

Juxe 7ra.—“ La Serva Padrona,”
comic opera by TPergolesi.
Manchester.

Junr 10TH.—An Evening at Dlack-

pool.
Newcastle.

Juxrk 91i.—Neapolitan Programme.
Juxe 10tH.—Concert Performance
of “The Grand Duchess”
(Oftenbach).
Glasgow.

Juxg 8ri.—“Once Upon a Time’
—a vocal and instrumental pro-
gramme.

Jung 1ltn.—The *“ Concord Fol-
lies ’ Concert Party.

»

Aberdeen.
Juxe 10rH.—Scottish Programme.
Beliast.
June  9ru,—“ Clearly and Con-
ciselv "'—a farce by Robert
Higginbotham.
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A Point of View.

The B.B.C. anuounces that since the
end of 1925 it has indicated its desire
to co-operate effeetively in any practicable
enterprise designed to iuterchange pro-
grammes betwecn various parts of the
Empive or simply to make the B.B.C. pro-
yrammes available in other parts of the
Empire. But it points out that senti-
mental considerations should not outstrip
practical considerations, and draws atten-
tion to a pancity of funds and uncer-
tainties regarding technical efficiency.

CO0O0O0

Another Daventry?

However, in the face of PCIJJ's
triumph and the undoubted fact that
short-wave broadeasting to the Dominions
is not an impossibility, the B.B.C. pro-
poses to erect a short-wave experimental
station at Daventry, though whether the
project will materialise very quickly is
a matter tor doubt.

S000

Marking Time.

The impression I gained at Savoy Hill
is that nothing fresh will be attempted
at Daventry until  the new regional
station  begins  regular transmissions.
Officially, this will not occur for three or
four inonths, but there are reasons for
supposing that the serviee will be opened
much sooner.

0000

Hopes and Fears.

The B.B.C. betrays extreme diffidence
in pushing forward an Empire short-
wave station, owing to the fear that it
might be impossible to realise a regular
and dependable service which would give
satisfaction after the novelty had worn
off. Well, the only way to combat these
fears is to experiment.

[sNe XN}

A 24-Hour Service ?

The time problent is more formidable.
There are gentlemen in the Himalayas
who might rise from their beds at auy
hour of the night to hear a speech by the
King or the Prime Minister, but such
important items would be rare.

During the ordinary programme time in
this country half the Empire is in bed,
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while a considerable portion is too busy
to listen-in, which goes to sfiow that an
Empire-wide broadcasting service would
have to last pretty nearly twenty-hour
hours per diem.

0000
Finance.

Then, too, the Aberdeen point of view
must be considered.  Would the money
for an Empire service be derived from
licence receipis?

The Coloniul Conference now sitting in
London has been usked tu consider the
question of Empire broadcasting, and on
the financial side T understand that two
suggestions have been made. First, it
is suggested that the Dominions should
contribute towards the scheme. and alter-
natively that a regular interchange of
programmes  between England and the
Dominions could Le arvanged so that the
indebtedness would be mutual.

0000

What Not to Do . . .

Wlhen the announcer intimates that the
voice of the nightingale will be broadeast

from Oxted in an howr’s time. et out
the car and rush off to Oxted.
0000
Nightingales and Motor Cars.
Last  week's nightingale  broadeast

would have been a greater success, Capt.
West tells me. if the army of motorists
who invaded the district had been good
enough to keep away. Apart from the
fact that the birds ave easily scared by
even the most magnificent motor cars, it
is as well to note that an exceptionally
sensitive microphone is employed—a spe-
cially designed magnetophone—which will
pick uvp sound almost beyond earshot,
Who thirsts to hear a ticking motor? As
Capt. Eckersley remarked : “ The goods
train Zod to pass, but . . .”

cCco0O
The Sensitive * Mike.”

As demonstrating how sensitive the
magnetophone was last week, it is inter-
esting to learn that Capt. West and other
engineers at Oxted failed to hear a
second nightingale in the far distance,
although many listeners heard the lonely
songster quite clearly.

odoo
Why Oxted ?

If motorisis are becoming so trouble-
some, why not shift the venue? Is Oxted
the only place in this England of ours
where the nightingale can be cajoled into
song?  And is Miss Beatrice Harrison’s

"cello such & very necessary stimulant
after all? T have an idea that the poet
Keats, when he listened to the wightin-

gale, had neither ’cello nor saxophone,
but only paper and peneil.
0000

An Idea.

Another attempt to broadcast the night-
ingale will be made, I understand, within
the next few davs. T think the B.B.C.
might do worse than transmit the notes
of other wild birds ; the microphone conld
be talken to some secluded wondland—
*here e still some in this country—

Wireless -
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OPEN-AIR NEWS BULLETIN. An everyday scene in Soviet Russia, where the various
towns and viltages are equipped with receivers and loud-speakers,

where as many as twenty different bird
songs might be picked up. (viven a
naturalist as compére, the item would
make an excellent “ Children’'s Hour ”’
and would give our hard-worked friends
at Savoy Hill a well-earned rest.
co0OO0

Dublin’s Coup.

It is interesting to learn that the
Dublin  Broadcasting Station first an-
nounced the safe arrival of Capt. Lind-
bergh over Ireland at 5.30 p.m. on Satur-
day, May 2Ist. A message to this effect
was broadeast from 2RN at 9.40 p.m.
This was the first definite message to be
received by the public as to the anrman’s
whereabonts.

0c0QCO

Short Waves from Holland.

PCJJ, the Philips station at Eind-
hoven, Holland, will be transmitting to-
momrow evening (Thursday) from 7 to
11 pm. (G.M.T.) with a wavelength of
30.2 netres.

On Tuesday and Thursday of next week
the station will transmit from 6 to 10 p.m.
(GALT.).

ococoo

Voices of the Past.

Gramoplione records of late music-hall
stars are a feature of the programme en
titled ‘“ Voices from the Pust’ to be
broadeast from 2LO on June 18th.

000O0

Another Debate.

Major John Hay Beith (Iun Hay) and
Mr. Douglas Woodvoft (late President of
the Oxford Union Society) will take part
in a broadcast debate on Friday next, June
ord, the wmotion being “ That Sport is a
Menace.”  Lord Thomson will be in the
chatr.
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Prince of Wales this Evening.

H.R.H. the Prince of Wules has con-
sented to broadeast to all stations from
London (2LO) at 7 o’clock this evening
(Wednesday), speaking on the urgent need
for more public plaving fields.

HMis address will be in support of the
£1,000,000 appeual of the Nutional Play-
ing Fields Association, which is to he
launched as from this morning. The
Prince will be acting on behall of his
brother, the Duke of York, who is
President of the Association, but who
is not yet back from: Australia to broad-
cast the appeal himself.

000oO0

Some Hopes !

Can it really be that the oscillutor is
dying out? Shall we yet hear, with a
gulp in the throat, *“ The Last of the
Howlers 7

Savoy Hill keeps a record of the
number of oscillation complaints received
each week, and the following is an inter-
esting cxtract.

Weelk Beginuning

No. of Complaiuts
April 17th ... 200

24th ... .. 251
\ 30th ... . 187
May O6th ... ... 145

M-yes, it looks pretty on paper; but
a physician will be ready to admit that
fewer people suffer from indigestion
through eating roast chestnnts in summer-
time becauise fewer roast chestnuts are
caten.

oocoo

Perhaps . . .

-~ Perhaps if detected offenders had their
licences endorsed in the same manner as
the reckless motorists , . . ?

A 34
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Elitor, ** The Wireless World,” Dorset Hause, Tador Street, E.C.4, and must be accompanied by ihe writer’s name and address.

BROADCASTING AND THE PATENT POSITION.

Sir,—-Our attention has been culled to the Editorial entitled
“ Broadcasting and the Patent Position,” which appeared in
Phe Wireless World for May 18th. in connection with which
we should like to make the following remurks.

In the first place, we desire to point out that although we
defined the valve holder (used as o basis of royalty) referred
to in our broadeast licence as applicuble only to a valve con-
taining the usnal three elements, it is not our intention to
interpret this in a strictly literal sense.  For exanple, we should
agree to count as single valve holders supports for certain
multiple grid or independently heated cathode valves, in view
of the fact that the number of high-frequency or low-frequency
circuits and the extent to which they are employed remain in
these cases the same as with the ordinary three-clectrode valves.

TFor the purposes of legal definition, however, we had to
adopt the wording as set out in our circular. but where the
principle explained above holds good we shall always he pleased
to consider favourably applications from holders of our amended
licence.

The second point we wish to make is in connection with the
concluding remarks of your article, from which it would scem
that it is apprehended that we are aiming at creating a mano-
poly for this company. This is not the case.

It is intended that the future policy of this company as
regards licensing shall remain the same as in the past, that is,
the granting of licences to @/l bona fide and respousible British
manufacturers of broadeast receivers.

I. SHOENBERG,
Joint General Manager,
Marconi’s Wireless Telegraph Co., Ltd.
London, W.C.2, May 19th, 1927

CERTIFICATES OF MERIT.

Sir,—I have read Mr. Lyons' letter in the May 4th issue with
very great interest.

I have no particular comments to offer, but am writing to
sav that such a scheme would receive our support, as we con-
sider that. carried out under vour control, it would do much to
give confidence to the public und stabilise the trade.

London, E.C.4, May, 1827, G. D. OZANNE.

Wingrove and Rogers, Ltd.

RESISTANCE OR TRANSFORMER COUPLING?

Siv,—I rather take exception to the Ferranti advertisement in
The Wircless World for May 18th, 1927

Surely the makers of this transformer must themselves admit
that it is just a little bit untair to compare a veally high-class
transformer with a resistance-capacity unit that is obvicusly
far from pertect.

Just because a certain designer of a resistance-capacity unit
is quite content to cut off at” a frequency of about 1,00 it is
unjustitiable, in my opinion, to leuve the impression that o/
amplifiers of this type suffer from this complaint.

It is, of course, possible, by juggling with coupling condensers

A 33

and grid leaks, to get most weird rvesults from a resistance-
capacity unit; just as it is possible to get weird results from a
modern car by juggling with the carburetter.

It is only fair to state thut a properly designed resistance-
capacity unit can be wade to give even amplification from 50
to nearly 8,000 cycles per second. .\s regards the overall ampli-
fication it 15 recognised that for good results this cannot be as
high as witlt a transformer.

But after all valves are cheap, and it is doubtful whether
a 2-valve resistance amplifier would come to much more than a
transformer unit. E. A. ANSON.

Loudon, S.W.5, May 18th, 1927.

Sir,—By the courtesy of the Editor we are able to reply to
Mr. Anson’s letter of May 18th.

In our opinion, the unfairness commences in the vigorous
attack upon the transformer method which has heen made
by malkers of resistance-capacity units and valve manufacturervs.

We consider 1t to be quite fair and reasonable to state our
case in advertisements when we ave attacked.

Hollinwood, May 20th, 1927 FERRANTI LIMITED.

. H. Schoficld, General Sales Manager.

B.B.C. TRANSMISSION OF PIANOFORTE MUSIC.

Sir,—I think your correspondent, My. Frank Smyth, has hit
the right nail on the head in his letter of May Oth, when he
suggests that poor quality reception of music is often due to
slight heterodyning or local ascillation. T frequently get very
poor quality of music and at the same time creased loudness
on my crystal set and also on my 2-valve set.  (N.B.—The
latter has no provision for reaction and does not oscillate.) The
trouble is apparently due to a valve set with an aerial parallel
to and about 20ft away from mine,

As in many cases the owner does not realise that liis set is
just oscillating, this trouble ix rather dificult to deal with.

Teddington, May 23vd, 1927 A, K. TAYLOR.

Sir,—I have been extremely interested in the correspondence
about the transmission of piano music frum poor old 2LO.

I am not a *highly technical gentleman,” but I wounld add
my voice to those who say “look to your set.”

In my opinion the key to the whole trouble is reaction; not
intentional reaction—that will spoil any music—bnt the very
stizht degree of uccidental reaction which is present in all buat
the most carefully constructed sets.

I do not wish to offend vour corvespondents who have writ-
ten you on_this subject; I do not doubt that their sets ave
most caretully constructed ; but it they will take 4he trouble
to go over them and eliminate absolutely all possibility of re-
action in any shape or form—if necessary introduce a slight
amount of reverse reaction—and nse a good diaphragm speaker
with plenty of power, a super-power vulve in the last stage
and a cholke filter, they will find that the euginecers of 2.0 rre
not the sinners they are suppoesed to be.

Croydon, May 18th, 1927. R. G. KENNARD
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LITZENDRAHT.

Sir,—The writer has been interested in reading the question
and answer under the heuding *“ Lita or Litzendraht,” page 542
of the April 27th issue of T/he Wireless World, and in support
of reputable manufacturers who ure out to supply the trade und
the public with reliable and proper material T shall be glad if
vou can find space to publish this letter.

For some tine past it has been verv evident to us that material
Is being marketed by unscrupulous dealers under the name of
Litz or Litzendraht wire, the construction of which is as far
removed from the proper construction as chalk is from cheese
consequently, it is not to be wondered at that people buying this
material are unable to obtain the results which ure intended from
Litz wire.

It is obvious that the reason substitutes are marketed for
Litz wire is to swell the profits of unserupulons dealers. When
quoting for what is known as genuine Litz wire, we have been
told we are much too dear, and this, in cases where we have
quoted only a very small margin over and above material and
labour costs, which is self-explanatory.

Further, fo your explanation as to the ovigin and derivation
of Litz or Litzendraht wire: The word Litzendraht was the
name originally given to high-frequency cables some vears ago
by a German firm, and it has since become a generic term for
high-frequency cables in conjunction with wircless throughout
Europe and America, but, of course, high-frequency cable still
remams the correct designation. W. W. NORRIS,

London, W.1, The Standard Insulator Co., Ltd,

May 9th, 1927.

SMALL LECLANCHE CELLS.
Sir,—As there is a large number of pecple using wet or
Leclanché cells for HL.T. supply, possibly a few Lints may

JUNE 1st, rgz7.

The chief source of the trouble which some users experience
lies in the employment of excessivly small sacs; obviously,
since wet and dry cells are the same thing in a slightly
different form, it is unreasonable {o expect the wet cells to
give a very much greater output thaun the correspondingly small
dry cell. But large-size wet cclls are comnparatively cheap, and
1t is here that the advantage of the fluid battery is found.

In order to obtain good yesults it is, of course, essential to
use only best qualily materials. The sac must be well tied,
and should contain no impurities. It is essential that the zinec
be of first-class quality and, if possible, be amalgamated.
Chemicaily pure zine cannot be used on account of its very
higl cost, but the best obtainable commercial material is satis
factory. Care should be taken in purchasing, as the stuff sold
by the ironmonger is ofien very impure.

The strength of selution required varies between 2 oz. and
4 oz. to the pint of water, according to the composition of the
sac. The water should be distilled, or, at least, boiled.

A little thin oil is preferable to paraffin for preventing
evaporation, while a cork or other cover is desirable.

The advantage of the wet cell lies in its lower internal
resistance, which allows of a greater output, and in the fact
that the solution can be kept at a constant strength, while the
sac and zinc can be renewed as requived.

London, S.W.11.

April 27th, 1927.

R. 8. SMETZER.

LOGARITHMIC CONDENSERS.

Sir,—With reference to your article on logarithmic condenser
design, we regret to find that you have mentioned three firms
only as supplying this particular type of condenser, whereas
we have been making an instrument of this type, conforming
with your particulars, since 1924,

prove of interest. Cambridge, May 18th, 1927. W. G. PYE & CO.
E often receive criticisms that oo S SR MR SR A bt Germany :—EK 4ABK. 4ABR, 4JL,
the extracts published from 4TTAH. Holland :—EN 0GA, OJE,
teaders’  Logs are  cumposed @aﬂﬂg H@@E’du OLY, ONM. 2PZ. Italy :—EI 1DA,

mainly of European stations and the 1st,

1DR, 1T°C. 1MA, INO. 1PL, 1UB, 1UU,

2nd and 8th districts of U.S.A.—in short, 0 IWW.  Jamaica :—NJ 2PZ.  Jupan :—
the stations which any listener can receive. Extracts from Readers JES.  Mexico :—NM 1J. Norocco :—

Time does not permit of holding an FM OCRB. New Zealand :(—0Z 2BX.
inquest on every list received and con- Logs. Norway :—EL LAl LAlA, LALE,
sidering each individual ** Call Heard > LAIX. Poland :—ET TPAIL, TPAR.
on its merits; we would, therefore, asl 77T Portugal and Madeira :—EP 1AE, 3¥Z,
those who so kindly send us extracts \ 3GB.  Rummania :—ER 544A.  Spain :—
from theiv logs to kee};) their hists as short BQF- CB8. DB2, DE3, DR4, DT9, FC6, EE EAR 6, 30, 48. Swedmp;fEl\[
as possible and to olserve the following HCI1, K:‘”: HD4.  Uruguay —§U 1AM, SMUF, SMUK, S\MUV, SAMWR,
rules :—(1) Write (or preferably type) on 1Ch, 1CG. IBU-_ 10A. 2AK. T.8.A .~ SMWQ. Switzerland :—EH 90C.  Ura-
one side of the page only; (2) start with NU IALR. lfﬂ\:\[- 1IRF, 1MV, 1440, guay :—SU  1CD. 1CX, 10A. 2AK.
the town in which vour station is situate 1ABG, lAl?S, ITR:', IALA;’ lBH‘\!’ TU.S A :—1AJF. 1AUR, 1ASA, IMDB,
and the duates bLetween which the calls IA,”"\: IAXA, 1AOT, 1"\_5\- IM“) 1MV, 1ACTI, 1BUX. 1DEE, 1BIM,
were heard; (3) only record foreign or 1WBJ, 1DX. 1KKK, 2GKM, 2AGS, 1ICIC, 111. INW, 1BFX, 1CN7, 2AWX,
distant stations unless there is any special 2AVW, 2ANMF, 2ASE, 2A5M, 2BUY, 200Q, 2AMH, 2AWQ. 2ATX, 2APD,

reason for including one or two at short
vange; (4) give the international indicat-
ing prefix once only, after the name of
each country; arrange cach group of calls
in alphabetical order and in capital
letters; (5) for the sake of uniformity we

sSC
FM

2AH,
8VY,

2AS,
OCRB

NR CTO.

2AMJ, 20W. 3GP. 3QW. 3( (0, 8BKM,
8AVD, BADG, 9ARA. KDO.

FO A9A, OH 3KK, SE B4, NC 1AD,
FC ¥F2. NJ 2PZ, FI 1CW, AS 11RA,

Chile — 2IHM. 2BUY, 2BUR, 2('X, 3CPN, 3GP,

2BI, \Mor ; 4J3M, 4D, 504, 6BAV, 8SG, 8XI.
L. WOTOCCO iy gtria --EA PY, GP, MM, WY, MP.
. Miscellancous :—

Miscellaneous :—WH4, SQAZ. ANC,
PCJJ (’phone), OCDJI, AGD, GBH, WIK,

N - and }‘ b ., X S 7
A. H. Broomfield. ET 2XA, EASL, 2XT (15 metres). SUC,

prefer each group to be prefaced by the ! WI1Z. A. F. Elton-Bott.
name of the country and ot the On 30 to 40 metres (0-v-1 Reinartz). On 15 to 50 metres (0-v-1 Mod.
nationality (e.g., “ Holland”> and not Hampton, Middiesex. leinartz).

“Dutch ”); (6) end with- nature of re-
ceiver (e.g., 0-v-2), waveband on which
the calls were heard, name, and (if a
transmitter) your own call-sign.

London, S.W.11.

April 1st to April 30th. 1927.

Australia :—O0A 2TM, 2YJ, 5ES, 5HG,
S5LI, 5SM, 2SH. New Zealand . —07
2BG, 2BX, 3AE, 4AE. Brazil :—
5B 1AJ, 1AK, 1AL, 1AR, 1AW, 1IB,
1AX, 1BO, 1BU, 1BR, IBK, 1BW, 1(CK,
1GW, 1IC, 110, 2AA. 2AB, 2AD, 2AQ,
2AM, 2AR, 2AU, 2AV, 2AX, 21D, 2E(,
2IG, 2IN, 5AA. Argentine :—SA ADS5,

April, 1927.

Argentine :—SA  DB2, DE3, HBI,
HD4. Australia :—OA 24Y. Belgium :—
EB 4AR, 4AU, 4FT, 4DD, 4RK. 4WW,
4X8, 4XX, K6, V9. Brazil :—SB 1AJ,
1AK, 1AR, 1AW, 1AT, 1BO, 1BR, 18U,
1BW, 1IC, 1ID, 2AB, 2AD, 2AJ, 2AP,

2AR, 2AU, 2AV, 2ID, 2IG, SNL
Cameroun :—FQ P Canada :—NC
1AD. Czecho-Slovakia : — EC 2YD.
Denmark :—ED 7ZG. Finland : — ES
20'0), 2NM, 7NB. France :—EF 8KX,
87ZB, 8WEL, 8MSM, B8XAM, 8TIS,
88SW, 8ARO, 8AKL, 8BRN, 8BMY.

www . americanradiohistorv.com

Pirbright, Surrey.

Apnl 19th to May 1st.

Great Britain:—G 5BY, 5 HS. Bel-
gium :—B  4AU. Sweden :—SMUK.
France :—F 8HO, 8CT. U.S.A. .—
NU 1AIR, 1CAW, 1CRA, 1RY, 1VK,
17D, 2ARM, 2BSL, 2CST, 6CC, 7TAHC,

8BGX. 8BAU, B8CAN. B8CSR, 9CN.
Brazil :—5B  1AK. Saigon :(—AF 1B,
Vavious :—ANIE, AGC, GBM, OXZZ,

PCRR, RKV, 887, WIK.
On 20-metre band (0-v-1).
. H. Robinson (G 5YM).
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The B.B.C. * Qualily Four.”

1 am desirons of budding the © Quality
Four’ B.L.C. recciver described mn
your May 4&th issue, since good
quality Is my main consideration. [
wrish, howerer, to add a switeh to
et out one H.I. stage and alsv
another switeh to enable me to change
orer fo crystal rectificalion 1f neces-
sary. Could you give me the meces-
sary cirenit diogram? B. T. R.

Tt would be undoubtedly possible so to
alter the civeuit vecommended DLy the

B.B.C. that vour propused modifications

could be carried out, but we would point

out tn vou that the set would no longer

he i the sensé of the word the B.B.C.

* Quality Four.”” Tlowever. even if vou

were intent on earrying out these modi-

fications, after full realisation that the
receiver would no longer be in accordance
with B.B.C. specification, we should be
doing vou a disservice by providing you
with sich a civeuit, since it would most
certainly not be one that we could recom
mend.  Briefly. if, as you say, quality is
vour main consideration, we advise you

to give up complicated juggling with
switches in  resistance-coupled ampli

fiers. and to confine yourself to a
straightforward  veceiver  specially  de-
signed for quality, such as the one we
have been discussing, or any of the
special high-quality receivers described
in this jowrnal from time to time.
0000
Single Valve Circuit.

Some time ugo T built wp the single-col
single-valve receiver awhich was de
seribed in your eolumns ond obiained
great success with it. I have misloid
the issue in which this set was de
seribed, however, and should e olod
if you would repcal fhe mecessary
circuit diagram together with detuls
of the number of lurns, S K.

This receiver was first described on
page 509 of our issue dated March 3lst,

1926, and proved very popular. We vre-

peat the circuit diagram in Fig. 1 heve-

with. The single tuning coil should con-

sist of a total of 100 turns of No. 22

D.C.C. wire wound on a former of 3in.

diameter. tappings being taken at the

60th and 75th turns.  The commencement
of the winding should be connected to
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“The Wireless World”” Information Department

Conducts a Free Scrvice of Replies to Readers” Queries.

Questions should be concisely worded, and headed * Information Department.”
accompanied by a stamped addressed envelope for postal reply.

the grid condeuser of the valve as shown
in the diagram, the earth and I.T. plus
connections being joined at the 50th tum
and the acrial should be connected to the
75th turn; the other end of the coil go-
ing to the veaction condenser. Using
this civcuit reaction control will be
found exceedingly smooth, thus greatly
facilitating  the reception of  distant
stations, whilst the selectivity obtamn-
able is equal to that of any other sinele
valve set, with the exception, of course.
of single valve frame aevial receivers.
Owing 1o the fact that the single coil
required is quite easily made up at home,
the instrument can be constructed at
quite small cost and is specially to be
recommended to those who wish for dis-
tant headphone reception at i minimum
of expense and trouble. The H.F. choke
shown in dotted lines in the diagram is
entively optional. It can be omitted if
desived, but if it is omitted then the con-

\ 2Ma

00003

mfd
i’
= 0-0005
mfd

0-0003
mfd

.,”F

ﬁ

Fig. 1.—Single-valve long-distance receiver
for headphone reception,

denser shunting the telephiones must also
he omitted. It should be pointed out
that the H.F. choke adds nothing tn tha
distance-getting properties of the civeuit.
and is intended for the sole purpose of
reducing capacity effects to a minimum,
Needless to say, auy of the commercial
H.I'. chokes upon the market will be

www americanradiohistorv com

Each separate question must be

suitable in this position. There is, how-
ever, not the slightest need to go to the
expense of purchasing a choke if you
desire to experiment with one, since full
constructional  details of an excellent
H.F. choke were given on page 60 of our
issue of January 12th, 1927. It should
be pointed out that this set is very .
economical to run, a 2-volt accumulator
and an ordinary 30-volt H.T. battery of
the small cell type being all that is
needed in the matter of fuel

0000
Eliminator Hum.

I harve heard it staled that if a battery
eliminator is used on any given set
and hum and mnoiscs are experivneed
that it is often possible, after all
other attempts (o cure it have failed,
to cradicate the trouble by running
the detector valve from u sepurate
source of H.T. H. D.

Your information is quite correct. and
it is often possible to remove apparently
incurable troubles of this nature by run
ning the detector valve from a separate
source ot H.T.. such as an ordinary small
cell dry battery. The popular leaky grid
rectifier does not usually require more
than 40 volts H.T., and since its current
consumption 1s not high, as in the case
of power valves, it is really quite a good
plan to wuse a 40-volt ILT. hattery of
normal size for this valve. using the
nmains for all other valves. The detector
valve is an old offender in the matter of

preventing o battery  eliminator from
hlaving a really silent buclkground.
[ole e 6]
Long Waves.
I hare commenced to make the *A4ll-

Ware Four’' and should lile to wmid
an V. transforner suitable jor tun-
ing to the lijiel Tower wavelength of
2,600 metres. | particularly desire (o
reccive this station, and wculd he
willing 1o sacrifice efficioncy on the
900-1,400-metre wareband.
P. M. C.
As vou presumably wish to use the
commercial coil-formers adopted in the
original receiver, we would suggest that
vou wind the secondary with 320 turns of
No. 38 D.S.C. wire. There should be 50
turns of No. 40 D.S.C. in the primary
and veutralising sections.
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Reaction Condensers.

L am huilding a Havtley receiver to work
from o« centre-tapped frame werial.
Phis acidl be followed by two trans-
tormer-coupled L.F. stages. Can
you tell me the corrcet value of the
reaction condenser?

T. R. B.

The value of the veaction condenser
need not exceed 0.00005 mfd., and indeed
usually an ordinary neutralising type of
condenser is sufficient for the purpose.
Doubtless you have noticed that in Hart-
ley receivers described by us this type of
condenser has been used for reaction pur-
poses in conjunction with the usual
centre-tapped frame aerial.  This must
not be confused with the value of re-
action condenser usually advised in the
Reinartz type of circuit where the value
s much higher, being usually 0.0003

mfd
0000

Volume Control.

I have instelled loud-speakers in thyee
different rooms in my house and wish
to fit some simple form of volume con-
trol so that each instrument may he
adjusted separately without interfer-
ing  wilth any of the others, and
should be grateful for any advice on
the snubject. N. C. R.

Provided that your loud-speakers are
connected in series it will be a fairly
simple matter to obtain the desired con-
trol of signal strength without appreci-
ably altering the volume of the other
instruments. You should connect across
each of them a variable non-inductive re-
sistor having a maximum resistance of
about 100,00 ohms or even miore.

If they are not series-connected we re-
commend you to make the necessary
alteration, and would advise the inclusion
of a choke-condenser output filter in the
anode cirenit of the last valve.

0000
An Eliminator Problem.

I hare constructed a battery elimina-
tor delivering output voltages of 60,
120 and 200, and on adding an extra
choke in the positive supply lead
find that the output voltages are now
lower than formerly. Can you please
explain the reason for this reduction?

R.E M

The voltage obtainable from any tap.
ping on the potentiometer in a battery
eliminator as shown in Fig. 2 is depen-
dent upon the ratio of the resistance R,
to the total resistance across the supply
leads. For example, if the resistance R
is 10,000 ohms, and choke A has u resist-
ance R, of 500 ohms, then the voltage
dropped across half the resistance R,
which we will call R,, will be propor
"R+R,
ace. We will assume that in this case
200 volts ave available across XY, so that
the volts dropped across R, will he:—

tional to: of the supply volt-

5,000 0
) _ =95 volts.
10,0004500 % 1 90 volts
If, now, another choke B having a

D.C. resistance R, of 500 ohms be in-
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cluded in the civcuit, then the volts
dropped across R, will be less than for-

merly.  This will be seen from the follow-

ng i——

Volts across R :——-R—‘—— of the supply
~ 7' R+R,+R, ]

voltage

- 5,000 200 ~91 volt

= 10,000+500+500 1 VO

It will be scen from the above that if
the chiokes A and B lave a relative high
resistance, the omission of one will
matc_ially affect the output voltage from
fived tappings on the potential divider
R

The above figures refer to the theoreti-
cal voltage developed across any portion
of the potential divider when no load is
talken from the eliminator. When the
device is used to supply H.T. to a re-

Y
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Fig. 2.—D.C. battery eliminator circuit
showing resistances affecting final out—
put voltage.

ceiving set, current will be taken from it
and the voltage will drop helow the
theoretical value.  The actual voltage
will be governed by the current taken,
and for this reason it is difficult to deter-
mine its value by caleunlation.

0000

A Question of Henries.

I am buillding a receiver in which I shall
incorporate the choke-filter method of
feeding the loud-speaker. Can you
tell me the correct inductance of the
choke? P. R A

It can be taken as a good rule that an
inductance value of 20 henries is sufficient
for all tvpes of power valve, and
naturally you will use a power valve of
some sort 1 your ontput stage. Not the
slightest harm will be done by a higher
inductance per se, but the point is that
increase of inductance indicates an in-
crease of amperve-turus, or in other words
we may say that increase in the number
of turns on the coil to get higher in-
ductance means that the magnetising
force exerted by a given current passing
through the choke windings will be in-
creased, and if we do not increase also
the dimensions of the iron core, the effect
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will be that maguetic saturation will set
in and cause distortion,

The modern power valve passes a fairly
heavy plate cwrrent and supposing we
wind a 20 henry choke which will com-
fortably accominodate the plate current
of such a valve without getting magneti-
cally saturated, we shall find that if, for
any reason, we increase the number of
turns in order to raise the inductance
value, we shall eventually come to a point
where the iron core becomes muagnetically
saturated. If, however, we redesign our
choke with a larger core suitable for
accommodating the plate carrent of the
power valve. then all will be well even
though the inductance be higher. Many
of the 100-henry chokes on the market
designed for use after a high impedance
detector valve have quite a small core
hecause the plate current of the detector
valve is small and thev amply accom-
modate it. They would be usecless, how-
ever, in the plate circuit of a power
valve. It would be quite possible to make
a 100 henry choke which would be capa-
ble of being put in the plate circuit of a
power valve, but the whole point is that
such inductance is unuecessarily large,
20 henries being quite sufficient, and,
moreover, it would be cumbersome and
expensive. On the contrary, a 20-heunry
choke capable of being put” in the plate
circuit of the power valve would be
reasonably small and inexpensive, Tt
should 1ot be assumed, however, that
every 20-henry choke on the market is
capable of carrying the plate current
of a power valve because there are many
cheap instrumenis of foreign manufacture
which will not do so. On the other hand,
it should not be assumed that any choke
exceeding 20 henries inductance is in-
capable of being used after a power
vaive; indeed, at least one manufacturer
has on the market a 32-henrv choke
which, apart from being compact and
reasonably priced, will deal adegunately
with a plate current of 80 millamperes. *

cooo

Overloaded,

1 find that when my receiver, the circuit
of which is shown on the attached
diagram, is accurately tuned to the
local station, signals are distorted and
broken and the only way to obtain
q00d reproduction is to move the con-
denser dial  several  degrees  away
Jrom the point giving loudest results,
I should be glad if you could suggest
any possible cause for the trouble.

G. W. C.
Your circuit is a simple and conven-

tional one, and, although we note that
a ‘“super power’’ valve is used in the
output position, it should be stated em-
phatically that at your very short distance
from the local station it 1s very easy to
overload one of these valves, and we are
quite confident that this s the cause of
vour tronble. Unless you are willing to
go to the expense of using a valve with a
still larger power-handling capacily you
must satisfy vourself with weaker signals,
and it would, perhaps, be as well to fit
one of the many forms of volume control
which have been discussed in recent
issues of this journal
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VALVE PRICES.

O doubt our readers will have noticed that
the question of valve prices is being taken

I

THE MARCONI LICENCE AGREEMENT.

N our issue of May 18th we commented e litorially on
the modification which the Marconi Company seeks

by the daily Press following on the to make in its general licence agreement with manu-
campaign conducted by T'he Tlireless  facturers of broadcast receivers, nnd in our issue of
World tor a re- last week we published a letter
duction in price.  JETTIIIIILLLLLLLI000040 000ttt e of replv from the Marconi Con-

Qur readers will : CONTENTS. pany._
remember that n our editorial ve- ¢ PAGE In our opinion, that letter stilt
ference to the subject in our issue ¢ Epitorisc Views 707 left certain points not clearly ex-
of May 11th we closed our cam- ¢ WinkLess axp Tur Ecrivse . 709 plained, and we therefore sought
paign for the time being hecause i By E. V. Appleton. {  an interview with an official of the
we were satislied that a price re- : RrGUTAR TRANSMISSIONS 712 : company. In conversation with us
duction within a 1'eas0n_nl_)le time ¢ Speuir RADIOTELEPITONY SySTEMS 713» $  the position was explained in more
could bhe {onﬁdcntlyIuntlmpnlegl‘ X By 0. F. Brown. b det;\.ll_. \'Ve were assurcd that the
The daily Press is now going ¢ o Rance AL Sratiox Recerver 717 ¢ modification in the agreement does
over again Fhe ground already ¢ By A. J. Bull, § not indicate any change of policy
covered in 7he Wircless World, 4 Cenrent Torics 793 § on the part of the Marconi Com-
but apparently without having the % pany, but that its aim is merely to
advantage which we have had of : Precricar Hixrs ano Tres ... ... 725 i avord misunderstanding and litiga-
being closely in toueh with the ¢ Nrw Arpararus 728 tion where, under a somewhat
Valve Association and individual § T R NeHInE 709 literal interpretation of the old
valve nmnufactprers n l‘hlS : y * Empiricist.” agreement, it might now have been
countrv. No subject of this kind + ) possible  for numufacturers  to
can he fairly discussed unless one i INTERNATIONAL ASTECTS OF BROAD- . utilise a multiple valve such as
13 intimately acquainted with both g CASTNG it the ““ Loewe "’ type, which is In
sides of the question. M By G. Rolland Willus. _.. ¢+ fact two or more valves combined
In case there is any possibility ¢ Brosncast Breviires 33 ¢ i one bulb, and yet claim {o pay
that our attitude in closing our % Lerrers To s Eptron 735 i the same rovalty of rzs. 6d. which
campaign for the time being is not  § READERS’ I"ROBLEMS 736 3 manufacturers of other sets would
clear to our readers, we again em- 3 +  pav on the use of a single three-

e e s s sl ol 2 ot et d ol d s o o o e e S A

electrode valve.

We were assured

phasise that our close acquaintance
with the whole position leaves us satistied that a sub-
stantial price reduction in all excepting perhaps the
newest types of valves will come about within what we
regard as a veasonable space of time when the difficulties
involved are taken into consideration. Under these circum-
stances we see no purpose in pursuing a policy of criticism
unless we should find that our confidence in the intentions
of the valve manufacturers has been misplaced.

A7

that, with the exception of the ‘“ Loewe ”’ multiple valve
and other valves of that type, all valves at present in exist-
ence came under the old rovalty of v2s. 6d., including the
four-electrode valve, the ““ Hull 7’ screened valve, and
reflexing as at present used in varinus receivers.

We were told that at one time the company had con-
sidered so wording the modification to the agreement that
the basic unit, on which a 12s. 6d. rovalty would in
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future Le pavable, should be a stage of amplification
cquivalent to the use of a three-electrode valve.  This
wording, however, would have precluded the use of re-
flexing. which it is the intention of the company should
still be permissible on the charge of 12s. 6d. per valve
holder as at present, and therefore the present wording,
although admittedly not ideal, was adopted.

We were most emphatically assured that there is no
intention on the part of the Marconi Company to en-
deavour to create a new monopoly nor to impose a royalty
in excess of the present charge for the use of any new type
of valve which mav give special performance, unless
such valve is, in point of fact, a combmation of two
or more valves, when the rovalty would then be calcu-
lated on the hasis of 2ss. for a dual valve, or 37s. 6d.
for a triple valve,

We have submitted a copy of this, our interpretation
of the amending clause of the agreement, to the Marconi
Companv, and are informed that our interpretation is
correct.

[eNeN N0

THE B.B.C. AND THE QUEEN'S HALL.

AFTER months of negotiation between the B.B.C. and
Messrs. Chappell and Co., Ltd., the lessees of the
Queen’s Hall, an agreement has at last been reached
which, it is stated, will insure the continuance of the
Queen’s Hall as a home for music and the resumption of
the promenade concerts.

At the time of writing, the precise nature of the agree-
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ment has not been disclosed, hut it would appear that, in
return for permission to install microphones in the Queen’s
Hall and to broadcast concerts and other events taking
place there, the B.B.C. has entered into an arrangement
whereby they will run a series of concerts and, presum-
ably, contribute either directly or indirectly to the ex-
penses of Messrs. Chappell and Co. In connection with
eoncerts during the coming season. The lessees of the
Queen's Hall have maintained for some time past that it
was not possible to compete with the B.B.C. and they
contemplated having to give up the promenade concerts.

Whilst the direct result of this agreement between the
B.B.C. and Messrs. Chappell and Co. is a matter tor con-
gratutation, vet there is. of course, another point of view
which mav be taken. We have, in the past, on different
occasions expressed our disapproval of the policy of the
B.B.C. in conducting their own concerts to which the
public have been invited. In our opinion, the B.B.C.
should not compete with organisers of concerts which are
open to the public, but should confine their rausical broad-
casts to what is performed in the Studio or to the broad-
casting of outsicde entertainments organised for purposes
other than broadeasting and not under the direction of
the B.B.C. As things stand at present we may cxpect
the B.B.C. to build its own theatre and, by using the
microphone for publicity, get a very unfair advantage over
other theatre proprietors ; similarly, in almost every direc-
tion there is the opportunity for the B.B.C. to compete
in this way with other interests, unless the present policy
is checked.

fourn
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Dutch commander,
to tradition, sailed up the Channel with a broom hoisted to his masthead to denoté that he had ** swept the seas.” In 1927

In 1652 Admiral Tromp, the courageous
accordin,
the Dutc

defeated the British fleet under Admiral Blake at Dover,

station of the Philips Company at Eindhoven ¢ sweeps the cther’’

and,

on short waves and again scores oft Britain, but this

time in the friendliest spirit o/ rivalry.
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THE ECLIPSE.

How Experimenters can Assist in Collecting Data.
By Prof. E. V. APPLETON, F.RS.

HE total eclipse of the sun in the early morning
of June 2g9th of this year will be a unique event
in the lives of the majority of us. Thousands of
people from all puarts of the world will make the journcy
to the North of England in order to witness one of the
most awe-inspiring spectacles of all the varied pheno-
mena of Nature. Many wircless experimenters wili, no
doubit, be among these thousands who, hy going to York-
shire, will sec the rapid progress of the dark shadow
crossing the hills just before the sun is completely hidden
and see the stars flash out as if at midnight. DBut there
will also be many wireless enthusiasts who will find the
wglipse a unique opportunity for studying the vagaries
of reception and who, throughout the eclipse, will be
at their receivers making observations on the special
wireless transmissions that will be taking piace at that
carly hour. The American wireless experimenters had
an  opportunity  of making such  observations on
Januare 2gth, 1925, when they experienced a total
eclipse, and now such an opportunity has come to British
ohservers.  I'he present article deals with the eclipse from
the wireless standpoint, and in it I propose to discuss
the possible tvpes of observations which the amateur can
malke.
Fust of all T will say a

the sun from illuminating the moon. This type of eclipse
15 represented diagrammatically in Tig. 2.

Now although we are at present unable to say whether
the moon has any marked influence on wireless propaga-
tion, we do know, thanks to the recent intensive study
of wireless propagation bv many investigators, that the
sun has a verv marked influence on transmission. A
solar cclipse 1s, therefore, hikely to vield data of great
interest and importance.

Paih of the Solar Eclipse.

First of all, a few facts concerning the time and place
of the eclipse may be useful.  The uctual path ot the
shadow cf darkness is about thirty miles wide and ex-
tends (ifteen miles on cach side of a line drawn through
Criccieth, Colwyn Bayv, Southport, and Hartlepool. The
eclipse begins about 5.25 a.m. (summer time), and lasts
about 110 minutes, so that totality will occur about
6.20 a.m. to 6.30 a.m. The totality or time of darkness
will Tast about thirty seconds. Wireless observations will,
of course, have to begin very early, well before sunrise
on the morning in question, in order that the complete
series of phenomena may be studied.

The facts given immediatelv above concerning the

few words about eclipses
m general, m order that the
later  discussion of  the
effects on wireless may be
the more easily understood.

We experience cclipses of
the heavenly Dhodies in two
ways.  In the first type of
eclipse the obscuration of
one body is brought about
by  the intervention of
another between it and the
eve of the observer. Tn the
second type the bodv s
eclipsed  hecause  another
body intervenes between it
and the source of its illu-

w

mination.  Both of these
types can bhe illustrated hy
the case of the sun, moon, and the earth. A solar eclipse
is of the fArst type mentioned, in that it is due to the
passage of the moon in front of the sun.

This state of affairs is illustrated in Iig. 1 (which,
of course, 1s not to scale), which shows diagrammatically
how the light from the sun is completely cut off so fav as
a small part of the earth is concerned. This small arca
15 called the area of totality. Round the area of totality
there is a region where only a portion of the sun is visible,
and here a partial eclipse is to be seen.

The second type of eclipse is caused by the intervention
of a solid body between the obscured hody and the source
of illumination. This takes place when the earth prevents

A9

Fig. t.—Solar eclipse in which the moon is

interposed between the earth and the sun.

place of totality have been calculated by the astronomers,
who are themselves making great preparations for ob-
serving the eclipse and photographing the sun during the
moments of totality. Until recently the astrononiers were
the chiet scientilic workers who found eclipses occasions
of special interest, but now they are joined by wircless
observers, and the question arises whether the places of
totality predicted and calculated by the astronomers for
their photographic observations are really the best regions
for the wireless observer. This is a very interesting and
important question. and to answer it I must lirst deal with
one or two fundamental facts about wireless transmission.

The enormous number of observations made on signal
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Wireless and the Eclipse.—

ntensitics during the last few vears have shown very
marked differences hetween day and night phenomena,
especially on the shorter wavelengths.  FTor very long
waves the difference is not so marked, but for broadcast-
ing wavelengths and ultra-short waves the differences are
very pronounced. The differences are curious in that thev
do not ahwavs bend in the sume direction. Ior example,
in the case of the broadeasting signals at distances of
200 miles or so the night-time signals are usually stronger
at night than during the day.  On the other hand, with
very short waves (c.g., 13 metres), which are used for
long-chistance working, the signals are often stronger by
day than by night. Tt is not easy to give satisfactory
explanations of all these phenomena, but it is obvious.
from the marked changes in reception which take place
at sunsct and sunrise, that the sun is a controlling facior,
Recent experiments have shown that the sun exerts its
influence 77¢ the Heaviside laver of electricity, which
is situated in the upper atimosphere and which is altered
in height and properties by the action of the sun.

Track of the Heaviside Large Eclipse.

Bearing the above facts in mind, we are in a position
to appreciate an imperiant difference between the eclipse
from the points of view of the astronomer and the wireless
observer.  This difference (which was [(irst pointed out
by Dr. 1., H. Rayner, of the National Physical Labora
tory) is that the eclipse belt for the Heaviside laver at
a height of, sav. sixty miles will be at an entively «if-
ferent part of the country from the eclipse belt for the
photographic astronomical observations made at the
ground.  The cone ot darkness caused by the shadow of
the moon does not meet the earth’s surface vertically, and
the result is that the cclipse at the Heaviside laver is
along a track roughly parallel to the one on the grouml
but roo miles south-cast of it.  This very important

Wireless
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of the Heaviside layer eclipse, as well as on the ground
eclipse belt, to see if any difference in signal strength
can be detected between the two plices.

There are two further points in which the wireless
observers will work under different conditions from the
astronomical ohservers. Dr. Rayvner and Dr. Comrie have
estimated that the eclipse on the Heaviside laver will
take place a little earlier than that for the ground. They
estimate that the centre of the shadow at a height of
sixty miles will have passed over England (between 6.20
and 6.22 am. B.S.T) before the centre has arrived
from the west at the Welsh coast inits journev across the
North of England. In the case of the cclipse at the
ground, the centre of the shadow will travel across Wales
and England from 6.235 a.m. to 6.25 a.m.

A second and very mmportant Jdifference between the
cases of the wireless and astronomical observer s that
the weather will not matter to the former, but will be
all-important to the latter.  So far as we know, the
wireless observer will e able to make his observations
even 1f the skyv were cloudy, but in such a case photo-
egraphs of the sun’s corona would be uscless.  There s,
of course, the possibility that atmospherics may upset
some of the wireless observations, but, on the whole, this
seems unlikely, us the eclipse takes place at a time when
armospheries are not usually verv strong.

How to Make Observations.

I now turn to discuss a question which no doubt will
be uppermost in the minds of maost readers of  this
journal. The wireless cxperimenter will be asking him
self - How can I assist in adiling a few observations to
the great mass of data we hope will accrue from the
special echipse wireless transmissions?  This question 1
will do my bLest to answer.  In the first place, T think
we may rule out long-wave observations for the amateur.
These are best made using galvanometers and voltmeters
and other measuring instru-

¢
. ORBIT OF EARTH:

ments. Observations ought to
be confined to wavelengths
ot the broadcasting range
and below. T.et us consider
the Dbroadeasting range first.
Here accurate measurements
of signal strength will be
made by the Radio Research
Board observers, and from
these the height of the
Heuviside layer will he esti-
nated  at  various  times
during the eclipse. But these
observations  can  he  sup-
plemented very considerably
by amateur estimates of

Fig. 2.—Lunar eclipse in which the

aiffereace suggests that if experiments are made on the
nature of reflection from the Heaviside laver the experi-
ments ought to be carried out near a line from Cuardiff
to Grimsby. The Radio Research Board of the Depart-
ment of Scientific and Industrial Research 1s, therefore,
arranging for experiments to take place along the belt

carth’s shadow is cast across the moon.

signal intensity on other
stations  which are modu-
lating. DBut a very important
factor comes in here. YWe muay expect the eclipse to cause
a sunset and a subsequent sunrise a//cr the normal sun-
rise has taken place. Thus the cclipse is really a special
opportunity of studying sunrises and sunsets. It, there-
fore, cannnt be too strongly emphasised that observations
made on the day of the eclipse will be of little value

A 10
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Wireless and the Eclipse.—
unless they can be compared with normal reception
results.  Thus observations of a similar character should
be made at least the morning before and the morning
after the cclipse.  Only in this way shail we be able to
say what is the effect of the eclipse itself as compared
with normal sunset and sunrise. In order to make similar
observations from morning to morning and have the
results comparable, it is necessary to

Werld
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mornings of the two days preceding and the two days
sueceeding the morning of the eciipse.  Thus the experi-
menter will have plenty of opportunities of making ob-
servations on short-wave intensities on a fair range of
wavelengths.

A final word on small but important details mav not
be out of place. It is essential to record any obscryvation
immediately it is made. Do not trust to the memory.

have the receiver sensitivity constant.
Thus filament and anode volts should he
kept the same, and the set should only
he used for stations which are comfort-
ably received without strong reaction.

The last point is very important, for a HEA
set on the verge of oscillating is uscless v

for signal estimates, apart from the pos-
sibility of 1ts interfering with other
workers.  Thus to the workers with a
hroadeast set T would say : Study the
sunset (and, it possible, sunrise) charac-
teristics of a station vou can receive i/
great ease and note what extra pheno-
mena vou observe on the morning of the
eclipse.

Short-wave Tests,
3LE

T now turn to the question of ultra- o e
short-wave observations.  The Radio
Rescarch Board. in conjunction with the
Radio Socicty of Great Britain, are
arranging for a series of transmission
on various short waveleneths, A trans-
mission on 9o metres will take place

trom Caterham and one on 1co metres

TRACK THAV
BY TJTAL E

TOTAL ECLIPSES

CONE 0OF DARKNESS
CAUSED BY SHADOW
{ OF THE MOCN.

FERSED o

cupse S

TRACK TRAVERSED &Y
HEAVISIDY LAYER ECLIPSE

from Teeland.  Arrangements are also
being made for signals on 23 metres and
on 4.4-16 metres. The two latter stations
will be situated one north and one south
of the line of totality for the Heavi-
side layer. Amateurs will here find plenty of scope for
audibilitv estimates of signal intensity. In particular,
thev will be able to make the check measurements for a
normal dayv, which, I have pointed out, are so necessary,
for the above transmissions are also to take place on the

the Heaviside

Fig. 3.—The shadow cast by the moon
layer approximately
eclipse and the path of totality for wireless

passes through the reflecting surface of
100 miles S.E, of the path of the visible
observations will therefore pass
through Cardiff and Grimsby.

Also it is important to time each observation correctly
with a watch or clock checked before and after the series
of ohservations by means of time signals.  Sometimes
confusion arises between B.S.T. and G.M.T. The times
relating to the eclipse have been given above in B.S.T.

Chioride Rugger Success.

The Rughy team of the Chloride Elec-
trical Storage Co., Ltd., of Clifton
Junction, Manchester, has distinguished
itself by winning for the second time the
Workshops Cup Comipetition organised by
the Broughton Rangers Rugby Football

pleted receiver covers

his ““Everyman Four.”” ¢ My reception,”
he wiites, " is improved by about 25 per
cent. morve stations, greater volume and
purity, whilst my current consumption is
greatly reduced.  Now that I can reduce
the buik of my accumulator I am think-
ing of constructing a portable—a cross

both the Daventry

Clab.  In the final match the Chloride and mormal band of wavelengths, and  pe(ween the ‘ Everyman Three’ and the
team defeated the Salford Municipal g’l\cz ’QQ(%d loud-speaker resuits on a Wireless World Five.””
Emplo:\'ees' team by .11 point:?, after a nu’;]’]h:cgstsf’?l“tl(t)lr:z. complete instrument, ceeo
i’r;]timi?geih;phy oifhiziichissRiteteuiigby including all valves, batteries. etc., is Address Wanted.
h sides. cooo £21 16s. Messrs, The Dubilier Condenser Co.
cooo0 (1925), Ltd., have received an enquiry

Constructing an “ M.H.* Portable.

from Mr. R. King, of Torquay, for de-

Owing to the success of the **NM.H.”
five-valve Supersonic Block Unit, Messrs.
L. McMichael, Ltd., Wexham Road,
Slouch, Bucks, have issued constructional
details for a six- or seven-valve portabie
receiver incorporating this unit. The com-
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Osram Valves and the ‘‘ Everyman Four.”

In a letter to the General Electric Co.,
Ltd., in appreciation of the new G.E.C.
vange of 4-volt valves, Mr. F. Egerton
Parker, of Highgate. London, N.7. de-
scribes how he embodied these valves in

www americanradiohistorv.-com

tails concerning certain components. Un-
fortunately the gentleman has omitted to
give his address, and the company is,
therefore. unuble to comply with his re-
quirements. They trust that this para-
graph will come to his notice.
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Mean Tine. During the period of Summer Time it will,
therefore, be necessary to deduct one hour from Summer
Time to arrive at G.M.T.

wish to calibrate their receivers will find the list

H l OME constructors and experimenters generally who

considerable service.

It is,

ot Regular Transmissions which we give below ol
of course, impossible in so

limited a space to give all the stations transmitting at
regular times which may be heard in this country, but we

Incluiled in the list are the International Time Signals
transmitted simultaneously on 32 and 18,9.10 metres from

Bordeaux and Paris at o8oo and zooco,

the well-known

think the fol lowing list gives all those ot geneml interest.  spark signals from the Iliffel Tower at ogz3 and 2243,
The times of all transmissions are given in Greenwich  and those from Nauen at 1133 and 2353
Wave- Call Wave- Call
lenvth Name of Station. Sign. Times of Transmission. length. Name of Statlon Sign, Txmes oi Transmission,
Mourillon. Toulon OCIN 1530-—1540. 1,500 Reykjavik TFA 1030,
"-l 7 Bellevue D.C. .. .. NKF 2130, 1,840 Cherbourg Fup 0105, Uala
32 Paris-Kiffel Tower .. FL 2001, 2259 1,850 Aundover s GFIL 10700, 1000, 1300, 1800.
Rome .. .. IDO Bergen .. .. .. LGN 0950, 2050.
33 lssy-les- Moulineaux . YZ 1,000 Utrecht ST aw PIMR 070, 1510, 3810,
Mourillon, Toulon OCTN 1,850 Danzig .. .. .. DG 0705, 1305, 1805.
Paris .. .. oc;I 1,980 Zurich .. .. .. HBK 0708, 0808, 0908, 1008, 1108,
a6 Rabat .. . i OCRB 1308, 1408.
B Tunis .. . 0OCTU 2,000 Le Dourget .. . FNB 0750, 1650, 1750,
51 Ain Bordja . AIN ¢ m 1030, Stuttgart p SX 0830.
o7 Mourillen, Toulon OCTN 1600-1610. 2.000* Revel AZA 0725, 1250, 2050,
hg Beyrouth - d OCBY 2015, 2139, 2145, 2,600 Warsaw . . WAR U200, vHa0, w33, 1115, 1230
] Paris-Eiffel T(mcr ‘- FL 0420, 0540, 1600, 2250, 1455, 1900,
270* Portland Rill Sew B FBY 0u1s, 2018, 2,100 Devizes GKU 0044, 0444, 0844, 1244, 1644,
20u* N. Hiuder PCN U700, 1300, 1800, 2044,
400* Flushing i PCD H705, 1305, 1593, Paris-Eiffel Tower FL 1200.
Helder .. Oy PC3 0707, 7, 1RYT, Paris .. YA2 0550, 1040.
600 Bergen .. » LGN 0753, 0950, 1330, 1855, 2050, Rochefort FUR 0516, 0714, 1016, 1316, 15186,
Blaavand OXB 0100, 050G, 0Y00, 1300, 17U0, 1816.
2100, Sandhama 0JA 0812, 1412, 1012,
Copenhagen . . 0XA 0300, V700, 1100, 1500, 1V, i/ IM(T) Lyngby .. OXE 0740, 0945, 1045, 1340, 18%0.
2300. 2,3 Norddeich KAV 12035.
Cullercoats .. . GCC 0048, 2048, Tripoli .. ICK 0750, 1850,
Niton a o GNI 0930, 2030. Monsanto CTV 1140, 2310,
Seaforth GLV 0830, 2030. Konigsherg KO 5 :
Valentia g GCK (KR, 2048, Berlin (\Weoll's Burmu) - 2020.
G* Borkum Llrht\csse{ KBR O, 1245, 1745, Libau KcQ 5, 1023, 1335, 1835.
800(T) Bergen .. 5 oo LGN 2050. Madrid . EGC 0705, 08"0 084;), 1305, 1420,
800* Memel . RYM 1245, 1745, 1445, 180: 3
Y00 Air Ministry GFA FL h4n0, 2235,
Le Bourget FNB L6a0( Paris-liiffel Tower FL 1115, 1900
1,000% Monsauto CTV S0, 1830, 2309, ke Paris-Littel Tower . FL 0301, 0925,
Terceirn.. .. .. .. PQT b 0, 1830, 2677 Washington -\rlinglou) NAA , U330, 1530, 1400
1,100 Lausanue .. .. .. HB2 , 1300, 1800, 2,800* Nantes .. .. .. UA
Swinemunde.. .. .. XAW 1300, 1620, 1300, 2143, 2,93 Schc»emngeu PCH .
Utrecht ® PIMR 25, 1 1325, 1925, 1345, 3,000 Monsanto CTV A, 1435, 1u35.
1,100(T) Lausanne HB2 L0l 3,050 Vienna .. OHO
1,100* Norddeich KAV 3, 2130, 3,100 Nauen PCZ N
Rame Head .. BYO , 2018, \Warsaw . WAR , 1420,
1,120 Aldergrove = GFH F0705. 1003, 1305, 1805, 3,300 Berlin . d b DL , 1845,
Cranwell - GFC TU103, TUTUS, LK iu 1303, 1603, 3,350 Konigsw usterhausen .. AFR , 1820,
1803, 3,400 Berne H3B 7i: , 1815,
Leuchars GFD 10705, 1005, 1305, 1805. 3.600% Sofia FF 0653, 1355,
Rentrew GER 10705, o 1605, 1305, 3 600 Brest FUE 0455, 0oy, 1500, 2000.
Sealand GFO 10705, 1005, 5, 1605, 1805 Bizerta .. FUA 0810, 0010, 1130, 1410, 1910.
00 Calshot .. GFL 10705, 1005, 13 5, 1605, 1805, Casablanca CNM 0155, 0800, 1400, 1900.
Telixstowe GFF 0705, 1005, 1305, 1605, 1805, 5,700 Julianehaab . . [0).40) 1200, 1800, 2400,
Guernsey GEY 10705, 0005, l()U.’». 1305, 1305, 4,100 Alr Ministry GFA 0200, 060D, 0800, 0835, 0830,
Plymouth o4 e GFM 10705, 1005, 1305, 1605, 1805, 0L, 10)0 140() 145 0 1650,
1,530 List I KAL 0150, Lann, 065, 1040, 1250, 14500, 193.) 2000.
1640, 1750, 2220, 4,200 Karlsborg SAY 0740, 1030, J:H'), 1840, 2200,
Wilhelmshaven KAN 04 20, 1000 1220, 4,400 .»'x{l'mcs' P HAR 35, 13 1845.
1,400 Air Ministry GFA . 4,409 Washington (-\rlnngton) NAA 0, 0330, 1530, 1700.
Le Bourget .. FNB 4,500 Porquexolles FUQ H, 0750, 1050, 1350, 1900.
Riga . KCA 4,800 Leningrad RET , 1100, 1530, 1858, 2030.
1,450 Tromsd .. . TUT , 1315, 2015, Malta GHA , 1307, 1807.
1,160 Worthy Down GFG 15, 1ys, Lo, 1803, Moscow RAI 900, 1010, 2055.
1, '.0()' Bilbao EGH 1335, 1835. Rome 8 o: DO 0351, 1950.
1,525 Marignane FNM 5 0!01 1004, 13G4, 1504, 5,300 Lyngbv o B OXE 0735, 1100, 1335, 1833.
1804, 5,400 Ismalia .. .. - GHK 1100. -
1,523(T) Toulouse .. .. .. FNT , 0708, 1008, 1508, 1803. 5,454 Oslo LCH 0750, 1040, 1350, 1640, 1850.
1,550 Breslau.. .. .. .. BU 07 15 1420, 1855. 6,000 Belgrade HFB 0850, 1450, 1920.
1,575 Hamburg .. .. .. AEM 0640, 0840, 1440. 1940. Paris YG 1600, 1920,
1,600 BBarcelona EGE 0810, 1345, 1825, G120 Prague .. OKP 0740, 1340, 1840.
1,650 Kiel KBK 0720, 1010, 132 16515, 1820. 6,700 Gibraltar BWW 0705, 1805.
Pillau KAP UT:SO, 1330, 1830. 7,500 Paris-Eitfel Tm\er FL 0820, 1810, 0940, 1420, 2100,
1,680 Air Ministry GFB 0336 and hourly to 1636, 0800. 9,000 Nantes .. . UA 1415,
Cologne .. .. .. G@GEK 0716 and hourly to 13 10,300 Grwlziadz AXK 0800, 1400} 1800.
l.e Bourget .. .. .. FNB 0728 and hourly to 1628, 0850. 10,500 Rome IDO 1600.
lLindenberg . o AEQ 0125, 0650, and hourly to 1620, 11,000 Abu Zabal SUC 0955.
Uccle OPO 06 2 aud hourl) to 1822 11,700 Bucharest cvM 0000, 1030, 1350, 1850.
Utrecht PIMR 0745 and hourly to 1443, 17,040 Washington (\mmpohs) NSS 0300, 4500, 1700.
1.&00 [Blaavand 0XB 1005. 17,630 Varberg.. . . SAQ 0740, 1000, 1349, 1840.
Lyngby OXE U123, 1005, 18,060 Nauen P P02 1135, 2 5
1,300% Fruske .. LDW 0715, 1315, 1815, 18,010 Bordeaux .. . LY U800, 1955,

* Spark Transmission.
P

(T) Radio Telephony.

All other transmissions are C.\V,

www-americanradiohistorv com
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SECRET RADIOTELEPHONY SYSTEMS.

A Review of the Problems Involved and Solutions Suggested.

By O. F. BROWN, M.A,

F ” YHE recent inauguration of the Transatlantic Tele-
phony Service has directed attention to the problem
of secrecy in radio communications. Hitherto

comparatively little serious consideration has been

directed to this matter, partly owing to obvious difticul-
ties of the problem, and partly owing to the fact that
where telegraphic communication was Concerned the dis-
advantages of a lack of secrecy could e overcome by the
use ot code or cipher. Although code words can be em-
ployed to a certain extent in telephonic communications, it
i1s obvious that serious inconveniences are introduced by
their use. It scems probable, therefore, that the general
use of long-distance radiotelephone services is likely to

e prejudiced by the fact that at present portions of the

conversations, at any rate, can be picked up by un-

authorised persons over considerable arcas without great
difficulty, and it is natural that the removal of this difh-
culty should be receiving consideration.

Fundamental Principles,

The object of the present article is to review the diffi-
culties to be met in the problem ot providing some adequate
degree of secrecy while at the same time preserving the
requirements of efficient radio communication, and to indi-
cate the lines along which a solution seems likely to be
found. Tt may be stated that little or nothing has been
published on the matter, and the only source of informa-
tion is the study of patent literature.

Obviousty, with line telephony the arca over which the
speech can be picked up is limited to the region near the
wire or cahle conveying the current, and systematic caves-
dropping is onlv possible to persons having access to the
wire in question. The case of a radio station is different.
If the signals are capable of being received at one station
they can, with suitably designed apparatus, be received
at another station. The only way in which radio com-
munication could approach line communication, with re-
gard to the area over which interception is possible, would
he to concentrate the wireless waves into an extremely
narrow beam. Now it has been suggested by writers in
the non-technical Press that the Marconi heam stations
radiate in a manner approxiniating to a beam of this
nature. This is certainly not the case. A study of the
published data of the heam stations shows that the radia-
tion is directed not in a narrow hand, but in a fan several
degrees wide. The result is that at a distance of, say,
2,000 to 3,000 miles the radiation can be picked up over
an ever-widening belt of not less than two or three hun-
dred miles wide. In giving this value to the width of
the belt it is assumed that the ‘“cut off 7’ at the edges
of the ““ fan ”’ is sharp.  No reliable evidence is available
en this point, but it is extremely likely that the edges of
the fan are not sharp, <o that the area over which the
energy can be received with sufficiently sensitive appara-
tus is greater still,

Tt has also been suggested in the non-technical Press

A I3
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that the reflector or directive aerial systems employed at
the beam receiving stations are essential for the reception .
of the 1adiation from the corresponding transmitting
station. These reflectors are extremely valuable, in that
they make the receiver more sensitive to radiation from

a particular direction, anil by so doing reduce interference
both by ntmosphcn(s and by signals from transmlmng
stations arriving in directions other than that in which it
is desired to receive. It is not true, however, that with-
out the reflectors the signals are so weak that they cannot
he picked up with suitable apparatus having a high factor
of amplification. The long-distance communication ob-
tained by amateurs employing extremely small powers
affords good evidence on this point. The importance of
the reflector aerial lies in the fact that the ratio of signal
strength to atmospheric noise is increased, and therehy
the number of hours possible per day for satisfactory
working is increased. Hence, without a complicated
aerial system which could not be erected surreptitiously,
reception at long distances from a short-wave beam station
would be possible only under comparatively favourable
atniospheric conditions, and without the reflector there
would be periods at which eavesdropping would be ex-
tremely difficult or impossible.  Except in this sense, how-
ever, it can be said that present-day beam transmission
would be unlikely to provide any adequate degree of
secrecy.

Silent Zones.

The use of short waves, however, has one advantage
which must not be overlooked, namely, the fact that on
short waves the energy is radiated for a considerable dis-
tance by waves travelling through the upper layer of the
earth’s atmosphere, while any energy travelling along the
ground is absorbed at a comparatively short distance from
the transmitter. Apart from a short distance round the
transmitting station, therefore, there is a zone of silence
of perhaps several hundred miles—the exact radius de-
pending on the wavelength used. After this distance the
waves deviated trom the upper atmosphere reach the
earth and signals become comiparatively strong. In cer-
tain particular cases the existence of the silent zone could
no doubt b2 used to assist in providing a scrvice \\lnch
could not he intercepted.

On the other hand, the beam system is proving success-
ful in the main for telegraphic communication; and it
appears to be generally accepted that the variations in
signal strength and fading effects due to the influence
of the upper atmosphere on the propagation of short
wireless waves render it still desirable that long waves
and comparatively high power should be employed in
such a service as radiotelephony over long distances
where it mav be essential for two subscribers to be put
into communication at a prearranged time without delay.
Since there can he no possibility of guiding long waves in
a beam. the problem of securing secrecy resolves itself
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Secret Radio Telephony Systems.— .
into transmitting the speech in such a way that reception
becomes difficult without very complicated apparatus.

In using radiotelephony on long waves, one matter
which has to be considered is the amount of interference
produced on other communications.  So great is the
amount of signalling by wireless now taking place that the
task of fitting in of new lines of communication on long
waves presents the greatest difficulty.  One of the most
important criteria by which a method of radio communica-
tion has to be judged is therefore whether it could be
introduced into the existing crowded condition of the
cther. As will be seen later, many of the suggested
secret systems proposed can stand no chance of gencral
adoption on account of their failure to conform to this
important condition.

Width of Side~bands.

It may therefore Le desirable here to consider briefly
the causes of rthe greater interference of radiotelephony
services compared with radiotelegraphic services, and to
indicate why the svstem developed by the Western T:lec-
tric Co. and the British Post Office for transatlantic
working has alone made telephony on long waves a prac-
ticablz proposition.

JUNE 8th, r927.

vibrations modulating it, the resulting carrier wave can
Le considered at any mmoment as consisting of three waves
whose frequencies are /, 7+ p, and 7 — p. Now, in
an ordinary syvstem of radiotclephony, such as that used
in broadcusting, these three frequencies heterodyne in a
simple receiver s0 as to produce a heat note of frequency
#- It is clear from this way of looking at the matter
that the carrier wave (frequency f) has no effect on the
transmission of the sound, except to provide a wave which
will be of use in heterodyning the frequencies f + p and
f — p, which really contuin the sound to be transmitted.
In the Western Llectric Co.’s system a considerable saving
of power is effected by not transmitting the carrier wave
at all, but by suppressing it along with one of the side-
band frequencies f + p or f — p at the transmitting end,
and in reintroducing the necessary frequency needed for
heterodyning the remaining side-band by means of a weak
local oscillator at the receiver.

Not only is there a saving of power of alout 75 per
cent. in transmitting only one side-band, there is a great
reduction of the amount of interference. If Loth the side-
bands are transmitted, frequency hands of between 200
and 2,200 cyeles are present on both sides of the carrier-
wave frequency ; thus a hand about 4,000 cycles wide is
taken up by the transmission. If we put the shortest wave
suitable  for  long-distance

———_
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communication at, SdV. 4,000
metres, Z.¢., 75,000 cycles,
and the longest at 25.000
metres or 12.000 cycles, the
\ whole number of cycles
available for such communi
cation is 60.000, and it is

L
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clear that the maximum pos-
sible  number of radio-
telephony services which can

i
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be got in between these
wavelengths  without direct
overlapping is only fifteen.
Even then no allowance has
been made for the various
telegraph  services  taking
place on long waves.  The
number of cycles occupied

Ly ik

Fig. 1.—The system advocated by Tigerstedt (1918) makes use of a continuous magnetised steel band.

Probably every reader of 7/¢ Wireless 1World is aware
that the essentials of an ordinary telephony transmitter
are the production of a pure and steady continuous wave
oscllation and the means of modulating this wave by the
audio-frequency vibrations due to the sounds it is de-
sired to transmit. Now, the audio-frequency vibrations
corresponding to a sound can be shown to be made up
of a large numler of waves corresponding to frequencies
of between, say, 200 to 2,200 cycles in the case of
speech and perhaps 100 to 10,000 cycles in the case of
music.

The result of modulating the carrier by a complicated
speech form is the same as modulating the carrier wave
simultaneously with a number of simple component waves
into which the ordinary speech can he resolved. If we
assume the frequency of the carrier wave is / and that p
is the frequency of any one of the component speech

by a telegraph service is
onlv a few hundred cycles.
Comparing this with the 4,c00 cvcles required for
telephony, it is clear that anv proposal for starting
telephony services must have a difficult passage with the
authorities responsible for the international allocation of
wavelengths.  Obviously the chance of fitting in such a
service is increased in the case of a system such as the
present Western Electric svstem, where the band taken
is only about 2,000 cycles, /.c., hall of that required
by other systems.

The Western Electric side-band 77 system as at
present used is sceret only so far as speech cannot be
received on a simple broadcasting receiver, and cannot,
therefore, be inadvertently overheard. The Western Elec-
tric Company have, however, covered by patents several
schemes for making interception extremely ditficult, 1f not
impossible, and the principles of these will be described
in due course.

X3
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Secret Radiotelephony Systems.—

Before deating with the Western FElectric methods,
however, it .may be ot interest to review bLriefly some
other suggestions that have been made. One of the most
ingenious was patented by a Danish engineer named
Tigerstedt in 1918. His method is applicable both to
line telephony or telegraphy and to wireless, and he pro-
poses to provide secrecy by splitting up the Morse signs
or words to be transmitted into sections which are re-
arranged in different order so as to produce an unintel-
ligible jumble which is transmitted into the ether. At
the receiving end the components of the speech are auto-
matically rearranged in the proper order so that speech
becomes itelligible. In principle, the result is much
the same as that achieved by the man who repaired his
cuckoo clock so that it *“ cooed ’’ before it ‘“ cucked.”’

Tigerstedt's System.

The method proposed in this invention is somewhat as
follows :—An endless, easily magnetisable steel hand
runs round the two rollers A and B in the direction of the
arrow (sce Fig. 1). Mounted on the same shaft as the
roller A are three circular discs.  The edges of discs C
and D are divided into alternate conducting segments so
arranged that when the discs rotate together an msulating
scgment on C is opposite a conducting segment on D.
The conducting segments on C and D are connected with
a tird conducting Jdisc E on the same shaft. Conduct-
ing brushes bear on the discs for making external con
nections.  When the microphone M is spoken into the
speech currents are conveved across the brush on disc &
and out through whichever of the brushes bearing on the
discs C and D is in contact with a conducting segment.
It the current passes through dise C it flows through the
primary of a transformer T, ; if the current flows by
disc D it passes through the primary of a transformer
T,. The secondary of the transformers T, and T, are
connected with coils N, and N, respectively, and when
speech currents pass through these coils the magnetism
of the endless band round the rollers is altered, and
corresponding speech currents are introduced by the mag-
netic band in the coils N,, whence the currents flow out
into the line or to the wireless transmitting apparatus by
the terminals L, and I.,. "Lhe currents from the micro-
phone are thus conveyed to the terminals I., L, alterna-
tively by the coils N, and N,.

To show in a simiple case how the speech could be
mixedd up by this arrangement, let us assume that the
distance between the rollers A and B is two metres, and
that the band is running at the rate of 50 cms. per second.
Let us also assume that the distance between the coils
N, and N, is onc metre, anid that the conducting segments
and discs C and D are so «esigned that the current path
is changed from one to the other after the band has run
50 cms.  In other words, the current will cease to flow
through N when the band has run 30 cms. forward from
N,, 7.e., halt-way between N, and N,. The remaining
5o cms. of the band up to cotl N, is not magnetised, and
is now affected by N, for hall a sccond, 7.e., while the
clean 30 cms. of the band runs under coil N,. At the
end of this half-second coil N, begins acting again on
the clean band running up to it, and the process is re-
peated. The general result is that the spcech is cut up
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and sections of it are continually being reserved before
reaching the coil N, through which it reaches the line.
The receiving arrangement is exactly similar to the trans-
mitting apparatus. The received speech is passed through
a transformer and is applied through rotating discs simi-
lar to C and D, alternatively to similar transformers to
T, and T,. [If, however, in the transmitter T, is work-
ing on coil N, and T, on coil N,, then in the receiver

T, must work on coil N,, and T, on coil N, to get the

TR
L]

Fig. 2.—Circuit and apparatus for continuously varying the carrier
frequency in the method patented by R. Howe-Gould (1922).

speech rearranged correctly so as to he intelligible. A
circuit L is arranged to wash the steel hand free from
magnetism before it reaches the coils N, N,, and N,.

Synchronisation.

The method, of course, depends on the velocity of the
moving band and the discs being adjusted so as to be
identical in the fransmitter and receiver, and suitable
methods must be provided for svnchronising and. correctly
adjusting the position of the dises C and D and their
segments with regard to one another.

‘The accurate svnchronisation required would probably
be difficult to achieve and muaintain in practice.  No
doubt the exchange ot sections of the speech could be made
at other rates than at the half-second interval described,
and the pest speed arrived at for confusing a listener. It
might be possible. however, for a determined eavesdropper
to write Jdown or record the sounds heard and picce them
together correctly when the conversation interesting him
was completed. If the mechanical difficulties could be
overcome this latter objection could be got over by cutting
the speech up into threc or.four sections instead of the
two described.

A constderable number of methods proposed for secret
telephony depend on the variation of the length of the
carrier wave. One of the simplest methods suggested is
to transmit alternately on two wavelengths. The aerial is
coupled to two identical generators of continuous waves
which are modulated in turn by the same .microphone
circuit.  The exchange between the transmitters is ob-
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Secret Radio'elephony Systems.—
tained by a rotating mechanical switch.  This is so ar-
ranged in one device that transmission begins on one wave-
length before it has ceased on the other; anv interruption
of the radiation duving the change over is avoided. 'The
receiving apparatus consists of two detecting circuiis con-
nected to the same audio-frequency amplitier leading to
the receiving telephones. The receiving circuits are only
complicated by the double reception necessary, and apart
from the inconvenience ot this the method described does
not appear to give real degree of secrecy. On the other
hand, the occupation of two carrier waves in the ether
for the same communication would for the reasons already
stated probably render the practical development of the
svstem impossible,

Other systems vary the wavelength of the carrvier by
regular or irregular vuariation
of the tuning arrangements
of the transmitting circuits.
The means which have Leen
suggested include the use of
condensers  with  Irregular-
shaped plates  which are
caused to rotate mechanic-
ally, or the movement of the
moving coil of a variometer.
It has also been suggested
that the transmitting induct-
ance should be designed on
the priuciple of a concertina,
so that by mechanical means
the coils of the inductance
could be brought close to-
together-or separated, and its

self - inductance thC‘l'be Fig. 3.—E!lectrical governor

O I g for selecting predetermined
Y- 5

varied. In receiving the sig s seShear I Ve

length in the system due to

nals the receiving apparatus )
) L. D. G. Morrison (1923).

must be fitted with similarly
variable condensers ov inductances the moving parts of
which are synchronised with the transmitting instruments.

In one method a motor A (Fig. 2) running at constant
speed votates, by means of suitable gears, an irregularly
shaped cam B, which, by an anti-friction roller and a lever
C, imparts movements to the moving coil L, of a vario-
meter L. A similar variometer is provided at both trans-
mitting and receiving stations. At the receiving station
an auxiliary detecting circuit is provided in which is in-
cluded a relay R, 'The action ot the relay causes the
movable core M of a solenoid to he raised. . The upward
movement is controlled bv a dashpot so as to occupy a
prearranged time,

When starting a communication the variometers at the
transmitting and receiving stations are set at the samc
point on their scales and an auxiliary signal from the trans-
mitting set consisting of a long dash is sent out. The
throw-over switch W at the receiving end is set so that
the auxiliary receiving circuit is coupled to the aerial which
1s tuned to the wave on which the long dash is being sent
out. The core of the solenoid is raised, but the termina-
tion of the long dush automatically releases the solenoid
tore, which falls so as to make the clutch T engage, which
rauses the motor to begin to rotate the cam C.  Similarly,
at the transmitting station the termination of the long dash

JUNLE 8th, r927.

allows a similar cluteh to engage and set the transmitting
variometer in motion.  If the speed of the-motors, in the
transmitter and recelver are the same the receiver will then
remain in time with the transmitter during its wavelength
variations. At agreed times cams of various shapes can
be substituted to make the wavelength changes more
irregular.

Other Variable Wavelength Schemes.

In another proposed system an electrical governing
arrangement is suggested.  On the shaft of the motor
driving the apparatus tor varying the wavelength is
mounted a balance wheel in the form of a disc. 'The
angular movements of the shaft are controlled Ly a spring
and sufficient external motive force is provided to make up
energy losses. The balance wheel has inset on its rim a
small laminated piece of soft iron S (see I'ig. 3). Mountec!
close to the balance wheel is a small electro-magnet which
is energisell through a relay by energy from an auxiliary
receiver, as in the case of the solenoid shown in Fig. 2.
The auxiliary receiver is tuned to a particular wavelength,
and every time this wavelength is reached in the ordinary
wavelength variations of the transmitter the electro-magnet
will be energised and an attractive force exerted on the
soft iron inset on the halance disc, provided this is ad-
justed to be near the solenoid at the proper moment. In
this way it is suggested that any error in the time of rota-
tion of the apparatus in the receiver will be corrected by
the acceleration or retardation produced by the magnetic
force.

In another method proposed it is suggested that the
variation of wavelength of transmitter and receiver be
carried out by the motion of syvnchronised pendulums and
an arrangement is provided for stopping the pendulums
by wireless means at any selected instant so that a signal
can be transmitted on a chosen wavelength which would
he unknown to the intercepting station. In any of these
methods, however, the band of wavelengths necessary
would be so large as to make the method impracticable for
actual communication, while if a smaller band were usedl
the signals could be easily picked up on a flatly tuned
receiver.

(To be concluded.)

“ EXPERIMENTAL WIRELESS.”

The June issue of the above Journal includes articles

on the following subjects in addition to the usual
features :—
EXACT MEASUREMENT OF TRANSMITTING

WAVELENGTHS.
SELF-INDUCTANCE OF STRAIGHT WIRES,
SLOPE INDUCTANCE.

L.T. AND H.T. SUPPLY FROM D.C. MAINS.

DESIGN AND CONSTRUCTION OF A
SUPERHETERODYNE RECEIVER.

Copies are now available from the leading Newsagents,
price 2/6 net, or direct from the Publishers, Messrs.
lliffe & Sons Ltd., Dorset House, Tudor Street,
London, E.C.4, price 2/8, post free.
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A Three=unit Set Covering

By A. J.

T must not be thought that the receiver about to be

described supersedes any of the scts recently put

forward in these pages and which have attained such
widespread popularity.  Each set fulfils particular re-
quirements, and the aim of this ** All Station Receiver
as the name implics, is to provide a sensitive long-range
set without wavelength linritations.  This instrument con-
sists of three units, A, B, and C, all of which are con-
tained in one cabinct and connected together to form one
receiver complete in every detail (except L.T. and H.T.
batteries), and covering a wave-range from 200 to 2,000

717

the Entire Broadcast Band.
BULL.

followed by a detector valve and two stages of low
frequency are employed.  TFor reasons which will be
stated later, the two H.T. valves and associated tuned
arcuits are in duplicate, so that in all there are seven
valves housed in the containing cabinet.

Unit A, the short-wave amplifier covering the normal
Liroadeast band of wavelengths, consists of two H.F.
valves transformer coupled, the primary winding of which
i~ tapped for neutralising purposes, aerial coil, and three
variable condensers, together with necessary valve
holders, filament rheostat, etc. The tuning range of this

metres. Two valves amplifying at high frequency  unit is 200 to 6co mctres.  Unit B, the long-wave H.F.
- o _ amplifier, consists of two

¢ e SR H.1°. wvalves, tuned anode
coupled, aerial coils, and

three variable condensers,

TR A e

together with filament rheo-
stats and  the neutralising
condlensers necessary.  The
wave-range of this unit is
6oo 1o z,000 metres. Unit
C consists of three valves,
viz., one delector and two
amplifying at low frequency,
together with transformers,
jacks, and filament rheo-
stats, etc.  Included as part
11 ol this unit, there is what
1 might be termed a distribu-
tion panel, on which are
mounted, parallel with the
three  valves, six special

£

S i e

Fig. 1.—This rear view shcws the switch action by ireans ¢f whick the output connections
of either of the H.F, amplifiers is applied to the detector valve.

A 19

) —-, spring terminals arranged in
—— two groups of three and to
which the output of the high-
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HT- 42V 100 V. 120 V,
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Fig. 2.—Circuit diagram of two-range broadcast receiver comprising two stabilised high-frequency amplifying stages and valve
C;, 0.0005 mfd.; C;, C;, 0.0003 mfd.; C;, 0.0005 mid.; C;, G;, 0.001 mfd.: C;, 0.0002
R, R;, 4 ohms ; Ry, R;, 10 ohms. ; R;, R;, 2 megohms ; R, 30 ohms; Ry, Ry, 10 ohms.
T,, T,, T; ** Wireless World '’ IL.F. transformers. T;, coupled plug-ln coils. L, L), centre tapped plug-in coils 1,400 m:cto-

detector followed by a power amplifier.
mfd. ; Cg, 0.0002 mfd.; C., 9.001 mfd.

henries. Tj, Ty, low ratio L.F. transformers.

Switch positions :

Sw; and Sw,, a and ¢, 200 to 600 metres; b andd, 600 to 2,000

metres ; Sw., e, battery * off **;f, IL.T. and L.T. batteries * on."”

frequency units A and B

respectively are con-
nected. These terminals are shown numbered 1 to ¢ In
IMig. 1 and also on the valve platform Iig. 7.

Two-range Switching System.

Referving to the circuit diagram Fig. 2 and also to

Fig. 1 (which is a back view of the complete receiver).

Fig. 3.—Met hod of mounting
* Utility ”” switches for wave change
switching.

there is shown dia-
grammatically  and
m  photograph two
“ Utility 7 double-
pole change-over
switches, onec of
which can be seen
mounted in an in-
verted  position  on
unit B on the ex-
treme right, and the
other on unit C in
a similar  position.
The two switches
are linked together
bv a § dia. wood
curtain rod 2ft. 4in.
in length, which is

pivoted at the knobs of the lever of the switches and
extended to pass through a small hole in one end of the
cabinet. It is free to move in a horizontal plane over a
distance governed Ly the length of throw of the switch
levers ('ig. 5). By turther inspection of the circuit dia-
gram it will be appreciated that by pushing the rod
slightly into the cabinet the aerial and earth connections
are transferredt  from  the
lower H.T'. unit to the top g
one, and the detector valve
disconnerted from the lower
unit and connected to the
npper one.  Consequently, if
unit A is tuned to, say,
Hamburg (3035 metres), and
unit B to Radiola Paris
(1,750 metres), a  rapid
change from one to the other
can be effected by slightly
moving the rod into or out n)s
ot the cabinet as required.

For loud-speaker reception  rig. 4, —H.F. intervalve
of the local station up to, Ccoupling for considering

selectivity and amplifica-

sav, twentv miles, where an tion produced by various
o ‘. . ratios of inductance to
average aerial is used, the capacity.

A 20
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Two-range All Station Receiver.—

H.1". valves are not wanted, and they can be cut out of
circuit by means of the switch on panel A seen to the
right ot the third condenser dial.  This switch breaks
L.T. and H.T. supply to that panel only. The acrial
remains connected to the grid of the first H.I°. valve of
top panel, and the dials are set to the tuning of the tocal
station, which will be received at full strength. No other
adjustments are necessary. By making use of the jacks
and switch just described, the following combination of
valves are possible: (i) Detector and one T..T.; (i) de-
tector and two L.I".; (ili) two H.¥., detector, and one
L.F.; (iv) two H.I., detector, and two LY.

All Apparatus Easily Accessible.

The instrument and containing cabinet are designed to
permit of the components of the receiver being inspected
without removal from the cabinet and to enable cach unit
to be readily withdrawn. L'or examiple, in order to with-

Ve Ve
- éi — o |4
w
1% |
A AL
o ——"o- &
' |
2 |
| |
201 o Js@_\ @e B@ ;B
|
3%
ol
cit C Qﬂ
a 6 o
1 : ; 4
R 1 "'1*—'1.31’4*{
8 ‘

Fig. 5.—Drilling details of L.F. amplifier panel.

Sizes of holes
A, 3/8 in.

B, 5/32 in. and countersunk for 4BA. C, 1/8 in,
and countersunk for Ne. 4 wood screws.

A 2l

Wireless
Worrlid L 7
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Fig. 6.—This view shows the terminal connectors for making

easy connection with the leads from the adjoining units, one of

the change-over ** Utility ' switches, the method of supporting

the valve platform, the rheostat in the detector valve filament

circuit and the two " tixed " filament rheostats connected to th

L.F. valves.

draw unit A, all that is necessary Is to depress the tops of
spring terminals numbered 1, 2, and 3 accommodated on
unit C and thus release the three output connections of
the unit. Aerial and earth plugs coloured red and black
respectively are withdrawn from sockeis correspondingly
coloured, and the unit is free to be removed from the
cabinet.  Absolute stability is obtained over the entire
wave-range of the instrument, viz., z200-2,000 metres,
which is lue mainly to the inclusion in the design of
nothing but first-grade parts, a general layout giving
liberal spacing between components, the disposition of
the wiring. which is rigid, good insulation, and, what is
of equal importance, the use of a gond carth. Often the
domestic water pipe does not constitute an ideal earth.
Usually a good earth can be obtaine:! by driving into
damp ground one or a number of iron pipes about ;ft.
in length and 2in. diameter, the larger the diameter the
better, and where two or more are used thev should be
connected in parallel by copper wire. The connection to
the receiver should be as short as possible and of insulated
wire not smaller than 7/.028in. (7/22 S.W.G))

The range, quality of reproduction, and selectivity is
excellent.  With an average aerial, say, zoft. ahcve
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Two-range All Station Receiver.—

¢round, and situated about three miles
from 2L.O good loud-speaker resuits
from most of the European stations

have Leen obtained with four valves in
circutt with a good reserve of amplifi-
cation.

A uselul feature in the design of the
instrument which may appeal to experi-
menters rather than to those whose
primary interest is in listening to the
programmes is the ecase with which

other circuits mav be introduced into
the cabinct and  tried out.  Tor

i e yd..Lq | §

example, supposing either as an experi-
ment or because the component parts

§ %.-,

ire alrveady possessed, anodlde rectilica-
tion followed by two stages of low-
frequency vesistance coupling is required. all that is
necessary is to mount the parts required on a baseboard
and panel to the dimensions of unit C and to substitute
for the one in usc at the moment. Should this parti-
cular experiment be made a o0.0002 mfd. fixed condenser

platform.

[ P e 1%
. 3/ : ‘ - - 3
ol & 6 N & |3
i 8 @é C _éé B™ A
.
¢ 6 -
o 285 -
%1 |
:,8"‘—1 } A A ;
3/
{,J—t‘{i D o | %
/4 - b
J%”M——] /1__ -
Fig, 8.—Details of terminals and connector strips. Sizes of

holes : A, 1/4 in. B, 7/32 in.

and 2 megohms leak should be added to unit B, together
with a biasing battery.
Why the H.F. Amplifier is Duplicated.

Let us now consider briefly whether duplication of the
H.F. part of the receiver is justified.

It is manifest that a receiver intended for reception
of distant B.B.C. and Continental broadcast must be
reasonably selective, and especially if one lives under the
shadow of the local station. To obtain that result it is
necessary to employ soime form ot [ilter and to include
it preferably in the anode circuit, in which position it
can also be made use of for coupling purposes (Fig. 1),
which symbolicially vepresents the ordinary tuned-anode
coupling consisting of a [ixed inductance I. (tapped
for neutralising purposes) and a variable condenser C.
As 1s well known, magnified oscillating potentials are
developed across inductance I. as a result of signals im-
pressed at A B; the value of these potentials (the ampli-
fication factor of the valve and other factors considered)
will depend upon the ratio of L to C, the greater L is
made the greater the potentials will be. Tf C is made

Fig. 7.—Construciioal details showing drilling and assembly of the

Holes should be made at the side of each terminil tag. vatve
large, L in consequence must be made small, and there-
fore potentinls wilt be reduced and a less powerful signal
result.  That heing o, what values of I. and C should
be used 1n order to obtain selective reception from the
principal broadeast stations as they are to-day ?

TFor foud-speaker results (with an aerial approximately
20ft. high) no fewer than four valves should be employed.
two of which must e H. . (lilter coupled) amplifiers, in
which case the suitable value of the variable condensers
(C) to cover wavelengths of 200 to oo mietres is 6.0003
mtd. maximum.  I'or wavelengths 600 to 2,000 metres
(thus including Daventry, Radio-Paris, Hilversum, War-
saw, ete.) a condenser value as high as o.oor mfd. maxi-
mum may be used and is recommended, as such a value
stiffens the filter coupling and renders it less linble to
shock cxcitation.

4%

Fig. 9.—The location of the components on baseboard.

A 22
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Two-range All Station Receiver.—
It may be asked why not make L. variable as well as
C s0 as to cover the waveband 200-2,000 metres and select
for a particular wavelength those values of 1. and C
found most suitable for good reception. Theoretically
it is possible to do so, but it has been the writer’s experi-
ence that where fwo or more H.I'. valves are employed

Wireless
Wor!'d

7271

cult to maintain the set in a stable condition when
approaching the limits of inductance, owing to the slight
resultant deviation caused from the original value of the
counter reaction which gave stabilisation at the time of
balancing the receiver,

Where, however, the value of L is fixed and no form
of switching in the oscillatory circuits has been intro-

Fig. 10.—Practical wiring diagram.

in a multi-stage amplifier designed to cover a wide range

of wavelengths (either tuned anode or stabilised tuned

transformer coupled) and I. is made variable, unless

exceptional precautions are taken, it is extremely diffi-
A 23

duced, then there is no ditficulty whatsoever in obtaining
a balance and maintaining it indefinitely. It was prin-
cipally owing to contrast in results obtained and to the
simple manner in which an alternative programme could
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Two-range All Stalion Receiver.—
be made instantly available it a second H.T". panel was
adopted that led the present design.

Constructional Details.

Having obtained the necessary parts and compared
them with the working drawings, the process of
assembling can be commenced. It may be found most
convenient to construct the units in the following order.
C, B, and A, so that upon completion of C and B they
can be put into service for reception of long-wave stations.
whilst unit A 15 in course of construction.

Fig. 1l.—Another view of the L.F.
plugs and method of supporting valve platform.

amplifier showing output

Having thus decided, the cbonite panel of € measur-
ing 143in. x 0in. x Jin. should be drilled as indicated in
the drawing (Fig. 5) and the two jacks and two filament
rheostats Nitted to it.  The panel is then artached to the
base measuring 6in. x 8§3in. x Zin. by means of two
6in. x 1tin. aluminium angle brackets. A piece of hard
wood 7in. x 4in. x lin. is now attached 1o the base by
means of one right-hand angle bracket (gin. x tlin.
aluminium), as indicated in I'igs. 6, 9, and 11, to form a
support for one end of the valve platform, the other
end of which is attached to the main ebonite panel by
screws anrd a piece of wood 3i1in. x4in. square.  Before

Wireless
Waonrld

JUNE 8th, rg927.

' THE FOLLOWING IS A LIST OF PARTS NECESSARY
: FOR THE CONSTRUCTION OF UNIT C.— :

1 Baseboard of ;in. wood, 6in. x 83in.

I Ebonile panel I4}in. < Gin. x {in.

1 piece ebonite, 8%in.x 3tin. x Lin.

3 Anti-microphonic Valve holders.

1 seven-spring Jack, Caf. No. P67. (Igranic Electric Co., Ltd.,
147, Queen Victoria Streel, London, £.C.4.)

1 four-spring Jack, Cat. No. PGS (Igranic).

1 2.7 to 1 Transformer (Marconiphone Co., Ltd., 210/212,
Tottenham Court Road, London, W.1I).

14 to I Transformer (Marconiphonej.

1 Grid bias battery and plugs, 1.5 volt.

1 Fixed condenser 0.0002 mfd.

1 Grid leak, 2 megohms.

1 30-ohm variable filament rheostat (Igranic Pacent).

2 10-ohm variable filament rheostat without dials (McMichael,
Ltd., Hastings House, Norfolk Street, London, W.C.2).

2 Plugs and sockets, marked L.T.—, L.T.+.

! Terminals, HT.—, HT.+1, HT.+2, HT.+3 (Belling &
Lee, Queensway Works, Ponder's End, Middlesex).

1 D.P.D.T. Utility switch, lever pattern (Wilkins & Wright,
Ltd., Utility Works, Kenyon Street, Birmingham).

6 Spring terminals (Grafton Electric Co., 54, Grafton Street,
London, W.1I).

In the list of parts included in the descriptions of THE
WIRELESS WORLD receivers are detailed the components
actually used by the designer and illustrated in the pholographs
of the instrument. Where the designer considers it necessary
that particular components should be used in preference to others,
these components are mentioned in the article itself. In all
other cases the constructor can use his discretion as to the choice
of components, provided they are of equal quality fo those listed
and that he takes into consideration in the dimensions and lay-
out of the set any variations in the size of allernalive components
he may use. ’

screwing together to form the rigid arrangement, the
three valve holders and six spring terminals should be
fitted to the platiorm, also holes drilled in accord-
ance with Fig. 7 The object of the holes is to enalle
short wire connection to be made hetween the valve ter-
minals and components mounted below.

Tt should be noted here that the sequence of the valves
is as shown n 1hig. 7.

Immediately below the detector valve on the wood sup-
port a jo-ohm filament rheostat controlling that valve 1s
fixed, and below that the grid condenser 1s mounted. 1o
the right of the support (as viewed from back of instru-
ment) a Utnitity switch controlling the output of the H. 1.
units is mounted. Tor the methol of fixing the switch
see Fig. g9, which also shows positions, etc., of trans-
formers.

Having, ditted T..T. and H.T. terminals and screwed
rwo clips to the edge of valve platform near the detector
valve for the reception of the grid leak, the umt is ready
for wiring (Fig. 10). Do not rush the wiring, and

wherever possible well space the leads, making
svmmetrical point-to-point rigid connections.  The fila-

ment circuits are made with No. 22 tinned copper and
Sistoflex laid snugly to the underside of the valve plat-
form.

A 24
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PCJJ SHORT-WAVE STATION.

A slight change has heen made in the
times at which regular broadcasting is
transmitéed from Messrs. Philips’ experi-
mental station in Findhoven. On Thurs-
day, June 9th, Tuesday, June 14th, and
Thursday, June 16th, the station will
Lroadcast from 5 to 8 p.m. G.M.T.

0000

SOUTH AFRICAN BEAM TESTS.

The Marconi Company has completed
the preliminury tests with the beam
stations at Bodmin and Bridgwater which
are being erected for the G.P.O. for com-
munication with South Africa. During
these preliminary tests speeds of Letween
200 and 250 words per minnte have heen
maintained with Seuth Africa over long
periods daily. Further tests by the com
pany under ordinavy traffic conditions are
pow being made. and if these prove satis
factory the statioms will be handed over
to the General Post Office for the official
seven days’ trial

c0C
THE ECLIPSE.
The Radio Association has made

arrangements for undertaking the collec
tion of data in regard to the effect of the
eclipse on wireless telephony and tele:
graphy. They have issued a specially de-
signed log-sheet for this purpose, copies
of which are obtainable from the hon.
see.. Mr. 8. Landman, M.A.. 22, Laurence
Pountney Lane. 1.C.4.

The South African branch of the Asso-
ciation, in conjunction with the Natal
Astronomical Association and the Inter-
national Unioun of Scientific Radio Tele-
araphy. is also preparing to use this
opportunity of collecting important wire-
less data.

cooo

THE N.B.C. EXTENDS ITS NETWORK,

The National Broadcasting Company of
America is rapidly extending the sphere
of its activities and has now acquired the
well known station WOW, in Omaha,
Nebraska, owned and operated by the
Woodmen of the World Life Insurance
Association.  This station., which trans-
mits on a wavelength of 526 metres, will
afford a large number of listeners in the
Middle West an opportunity of listening
in comfort to the N.B.C. programmes in-
stead of heing compelled to reach out for
the more distant stations controlled by
the company.

A 25 a

RUNNING COMMENTARIES.

The running commnentaries upon a bull
fizht  broadcast from Madrid do not
appear to be as interesting or exciting
as those of a football match, the Boat
Race, ov the llerby, to which we are now
getting accustonied. If we may judge
from a letter from the Times corrvespon-
dent in Madrid, the spectacle did not offer
many chances for vivid word-picturves. The
speaker at the microphone, we are told,
was one of the best-known bull-tight eritics
and described every phase of the fizht. yet
at one time he warned his listeners that
the show was such a poor one that they
might soon be learing the snores of the
multitude.

co0o0O0
PIGEON FANCIERS AND AERIALS.
Many inconveniences and discomforts.

such as a rainy sumnmer, are often un-
justly attributed to the malign influence
of wireless, bnt it is possible that there
may be some justice in the complaint of
pigeon funciers that their homing birds
are sometimes hamnpered by the namber
of aerial wires encountered n their racing
flights.
00 0O

ATMOSPHERIC IDIOSYNCRASIES.

The report of the Royal Meteorological
Society’s Committee on Atmospheries and
Weather, which contains i mass of useful
data obtained from observations by M.
R. A. Watson Watt and other observers
in Europe. tends to show tha' certain
spoken words are more easily disturbed
than others. Thus, of the two consecutive
words ‘“for his’ the disturbance on the
first word was strong, while that on the
word “his ™ was only moderate,

0000
AN INGENIOUS FRAUD.

The French wireless operator who was
vecently reported to have inherited a large
fortune is doubtless repenting at leisure
his wily scheme for obtaining almost un-
limited credit, but it must ne admitied
he probably had a good time hile it
lasted.

Being anxious to infuse some excitement
into a possibly dull and monctonous life,
he conceived the idea of serding out a
message that he had come into a fortune
of some 25 million dollars. The message
was picked up in mid-Atlantic by a ship
coming to Furope and in due course re-
transmitted to Rochefort, where the de-

www americanradiohistorv com

linquent was Lesieged with offers of mar
ringe and loans from prospective fathers-
in-law.  Unfortunately for him, enquiries
were made concerning another of his ven-
tures and these led to the discovery of the
fraud.
[l el lNe]
AN INTERESTING EXHIBIT,

The manufacture of valves isin itself
a fascinating study, and many wireless
enthusiasts us well as the general public
have doubtless avuiled themselves of the
present opportunity of witnessing the
actual processes through which a valve
passes in the course of manufacture. Fot
the opening of the new wireless depurt-
ment at Messrs, Whiteley’s valve-making
machinery has been transferred from the
Osram valve works at Hammersmith, and
during the first ten days of this month
expert operators are working on these |
machines throughout the day illustrating
the intricale building up of Osvam valves.

o000

BROADCASTING IN JAPAN.
Listeners who delight 1n reaching out
for distant stations may be juterested in
learning the times at which stations n
Japan and Manchuria transmit, and for
their benefit we give the following par-
ticulars  of  these  stations :——Tokyo
JOAK, on 375 metres: Osaka. JOBK, on
385 metres; and Nogova. JOCK, on 360
metres : all transmit daily from 9. a.m. to
10 p.m.; Keijo. JODK. on 367 metres.
from 9.40 a.m. to 9.30 p.m.; Harbin.
Manchuria, XOH. on 430 metres, from
12.15 to 12.45 p.m. and from 7.30 to 9.0
p.m. daily. These times are local and
are nine howrs ahead of G.M.T.. 9.0 a.mn.

in Japan being midnight by G.M.T.

0000

WEATHER STAT.ON IN GREENLAND:
Scientific  meteorology is  daily  ex
tending; a permanent weather station

is to be estublished in Greenland
by Dr. W. H. Hobbs, Professor of Geo-
Jlogy ot the University of Michigan, and
director ot the wniversity’s Greenland
expedition. Dr. Hobbs expects to begin
transmitting weather reports on short
waves this  month. The Rumanian
Greenland expedition. headed by Dr.
Dumibrava. will also establish a hase at
Angmagsalik, in South-East Greenland.
“Secondary  depression  will therefore
stand no chance of heing overlooked.
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LT ey “Amateur Stations
- TRANSMITTERS’ NOTES | “elnd.

. AND QUERIES. :

. GDH

(Conlinued from page 656 of our issue of YHL
June 1st))

WESTERN AUSTRALIA.
D. C. Hardistv, 2, Duncan St., Vietoria Park. RS
6GL G. A, Lorden, 30, Thomas St., West Perth.
(Change of address.}
6HR (not H1I) H. F. Cox. Marine Terrace \West,

Nationality Prefixes.

Wireless
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Australia and New TASMANIA.
7BT E. C. Skeldrick 13, Richards Ave., Laun-
ceston.
H. F. Lovett, 14, Sununerhill Rd., West
Hobart.

E. [. Cooper, [Idgeley House, Youngtown.
R.S. Hope, 214, George St., Launceston.

NEW ZEALAND.

In view of the fact that many amateur Gerakdton. (Correction.) 1AN L. B. M. Arthur, 12, Clarence St., Ilerne

transmitters have theiv call signs pre- 6JJ T. ]. Jewell, Leithfield St., Vietoria Park. Bav, Auckland. (Change of address.)
o ationality vrefv €@ i o 6JL J. L. White, Brooklands, via Grass Vallev. o R. G. White, 123, Grafton Rd., Auckland.

C?dtd by the n‘lnon“hl) pxe?n G GG Ql 6KM A. Saar, Post Ofiice Building, Lucia, ‘1‘33 C.Ward. 63 '“ Y - St.. Kelburn \\"el\h'n ton
GW, as the case may be, printed on their  gxx  H T, Simmons 73, Nicholson Rd., Subiaco. - - Car(.~t" ‘J"';(rlra} R : welington,
letter paper as well as on their QSL  5VP Victoria Park Radie Club (0. E. Kernick), e (\;’”;‘_ C‘h‘“ ":js')c ngton St.. Christ
. 5 1 3 oFlE . ; 70, Mackie St., Victoria Park. . M. Bingham, 24, Carrington o rist-
cards, it may be advisable to reniind them 6WP  \V.R. Phipps. 83 Carnarvon Si., Victoria Pk. church,

that according to the regulations laid
down by the G.I"O. the use of the

nationality prefix is allowed only when
experiments are being conducted with
stations abroad.

We mention this malter as we have
vecently heard of cases in which amateurs
using the nationality prefix before 3-letter
call-signs or not being licensed for com-
munication  with foreign  stations lave
been requested by the authorities ta dis-
continue the use of the prefix.

New Call Signs and Stations Identified.

5XQ (ex 2BPR)  J. Cyril Adams. Towerhill,
Newton Street, Greenoek, N B, Transmits
on 23.45 and 90 metres.

AI2AJ Lient. . I. H. Moppett, “A " Cavalre
Signal  Troop, Roorkee, U.D., India.

Transmits on 50 and 45 metres.
EB 4DP L. de Iiruyn. 79 Ave. des Tglantiers, Antwerp.
FM 8MC Dr. C. Vevre, £ Ave. du Géncral Moigier
Casablanca, Morocra.

8 DP {ex 2 BQK) W, P. Daolphin, 53. 11igham Road
Tottenham, N.17. Transmits on 23, 45
W and 180-200 metres.

(ex 2 BZC) M. W, Pilpel, 38, Purlev Avenue,
Cricklewood, N.W.2." Transmits on 43

G PP

metres and will welcome reports from
hsteners outside 100 miles radius
Sanclerson, 39, Bonham Road, Brixton
Hill, SAv.2,

2 AZP 1.

5X Q. A new transmitting station in Scotland owncd and operated by Mr. J. Cyril
Adams, Towerhill, Newton Street, Greenock.

A SIMPLE TEST FOR OVERLOADING.

ANY an amateur, possessing no milliammeter, is
left in doubt whether to Llame his loud-speaker,
. his receiver or his valves when quality of repro-
duction is poor.  Since the most usual cause of poor
quality lies in the overloading of the last valve, it becomes
necessary to apply some test to discover whether the
signals applied to its grid are greater than it can handle
without distortion. The usual test of connecting a milli-
ammeter in series with the loud-speaker and making
volume and grid-hias adjustments until the needle docs
not “kick 7’ on loud signals is naturally not possilile
when no milliammeter is to hand. There is. however,
another fairly satisfactory test that can readily be applied
when resistance or choke coupling is in use.

Effect of Increasing Grid Leak Resistance.

If the grid-leak of the last valve is removed and is
replaced by one of very high resistance it will be found
that any distortion due to overloading will be very con-
siderably increased.  This is so because if the valve is
being given too large a voltage input there are moments
when the grid becomes positive, and during that time it
collects electrons as they stream past it to the plate.
The negative charge so preduced can leak away rcason-
ably quickly through a leak of low resistance so that
the distorting effect is not outrageouslv great. but if a
very high resistance leak is substituted this charge grows

to a higher value and takes longer to disperse, and. in
consequence, the distortion produced is much more notice-
able. If, on the other hand, no overloaling is taking
place, the grid of the valve never becomes positive and
does not acquire a charge, so that the change of grid-leak
value will make no difference whatever to the quality.

Lf, then, it is found that this change of grid-leak has
an adverse effect upon the quality, one may quite safely
infer that the last valve is being overloaded with signals,
and that it is necessary cither to be content with a smaller
volume or to increase largely the high-tension voltage and
grid-bias on this valve. \Where no change in quality
follows on the use of the high resistance leak, it is neces-
sary to look clsewhere for the cause of inferior repro-
duction.

By a slightly greater temporary alteration to the
receiver, this same test can also be applied where the last
valve is coupled by meuans of o transformer. 1In this
case 1t is necessary to insert a condenser of ahout o.or

fd. capacity between the grid of the valve and the
secondaryv of the transformer. A grid-leak holder is
then connected between the grid of the valve and the grid-
bias battery and the test applied by inserting in the
holder, alternatelv, leaks of low and high resistance.
The effects that mayv be observed and the conclusions to
be drawn from them are then exactly the same as those
alreary detailed. A. L. M. S.
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SOLDERIN 3

HOT NECESSARY.

T 1s a mistake to imagine that the

only wayv of obtaining a satisfac-
tory connection is by soldering ; this is
rot the case. and for all practical pur-
poses a wire fitted under a terminal
head or nut makes a junction of
equally low resistance, provided that
the surfaces are first cleaned with
emery paper or by scraping. 1t is as
well to have as large an area of metal
i contact as possible, so the end of
the wire should be bent into an eve—
preferably with the aid of a pair of
round-nosed pliers.

Soldering has probably gained its
present popularity because a number
ol connections may be made more
quickly by this method than by the
other alternative—a statement which
the beginner in the art may doubt, but
one which is nevertheless true.  Pro-
vided that soldered joints are pro-
perly made. they have an undoubted
advantage from the point of view of
permanency. but a so-called ¢ dry
joint 7 ix iikely to be a source of
trouble, and those who have not ac-
quired the art may do well to use
screws and nuts or terminals, remem-
hering that connections made in this
way should le cleaned and tightened
up periodically.

o000

THE CHOKE CONDENSER FEED
CIRCUIT.

"TM"HERT are certain undoubted ad-

vantages in using a choke-con-
denser output circuit, the chicf of
which is that the windings of the loud-
speaker are no longer subjected to the
steady anode current of the last valve

A 27

A Section Mainly for the New Reader.

or valves, which with a modern re-
ceiver is likely to be heavv,

g, 1 (¢ ) represents what is now
probablv  the standard circuit for
choke feed and has several advan-
tages over other arrangements.

It should be noted that the loud
speaker is at earth potential and if
at any appreciable distance from the
sct only one extension lead is neces-
sary if an earth connection can De
made at the loud-speaker.  The
larger the value of hoth the choke
and the condenser, the fower the fre-
quency at which ““cut off 77 or a
diminution of output scts in. Good
average valucs for frst-class results
are 20 henries and 4 mfds. respec-
tivelv, although 2z m{ds. is gencrally
sufficient.

The circuit shown in Fig. 1 ()
may be used when 1t is desired to

—

+HT.

T+ H.T.

Fig. 1.—Alternative output filter con-

nections.

isolate the loud-speaker from the set
entirelv ; for example, when it is of
a type with an electromagnetic field
system which may be fed from house
service mains. This circuit suffers

www americanradiohistorv.com

from the disadvantage that since che
condensers are 1n series, each must
be twice the size of the one con-
denser used in the circuit shown in
g, 1 to obtain the same tonal out
put characteristics.

[olelye e

HOWLING DUE TO MICROPHONIC
VALVES.

[T often happens in loud-speaker

sets that when one of the valves is
given a slight jar a low ringing note
1s emitted by the loud-speaker. 'T'he
sound from the loud-speaker reacts on
the valve and a continuous howl may
be set up. "T'his trouble, which is due
to the vibrating of the electrodes,
usually occurs in the detector or per-
haps in the tirst L.F. stage. The
simplest and most obvious remedy 1s
to have the set and loud-speaker in
chfferent rooms.  This 1s frequently
nconvenient, however, and another
remedy 15 to use a less microphonic
valve in the offending stage. It is
often our luck to tind that our favour-
ite detector valve is particularly
microphonic. and we are unwilling to
replace it Ly another valve, which,
though less microphonic, is also less
sensitive.  The remaining expedient
1s to surrounil the valve by some sort
of sound-proof enclosure ; much can
be accomplished with a wrapping ot
cotton-wool and a valve box. The s0-
called non-microphonic valve-holders
are not usually very effective by them-
selves, but may be very cffective if
the valves are artificially weighted
by attaching heavy pieces of metal
to them. This weighting may be
effected by fixing some sort of lead
collar round the valve base; this
weighting should he at least a quar-
ter of a pound, but. of course. not tao
much for the springs in the valve-
holiler to support.
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JACKS ON METAL FANELS.

S has been previously stated in

these columns, the constructor of
a receiver with a metal pancl must
bear in mind the necessity of insulating
those parts of components attached to
it which are not at the same potential.
By taking a little care, however, and

HT.+

Fig. 2.—An * earth return”
circuit.

output

making one or two minor circuit
alterations, it is possible to avoid the
fitting of a number of insulating
bushes which would ordinarily be re-
quired.

The majority of ““on-off’’ switches
on the market are designed for
mounting on an ebonite panel, while
the output terminals or jack for con-
nection to telephones or loud-speaker
will also need bushings if conven-
tional practice is followed. The fit-
‘ting of these may be avoided if the
increasingly popular choke-condenser
filter cutput circuit is adopted in con-
junction with a jack, which, to save
the mounting of a switch, may be
connected in such a way that the vaive
filaments are automatically lighted
when the plug is inserted. The ar-
rangement is shown in Fig. 2, from
which it will be scen that the '* speech
current 7’ circuit from the plate of
the output valve is completed through
the usual large condenser, the loud-
speaker (the plug of which picks up
contact with the longer spring), and
the earthed frame of the jack, which
is in metallic contact with the plug
shank. = The proper jack for this pur-
pose is sold as a ‘‘ single open, fila-
ment control ’’ type.

A consideration of the circuit will
show that a breakdown in the insula-
tion of the condenser will result in a

‘Wireless
Waorrld

short ciréuit of the high-tension bat-
tery ; this disadvantage, however, is
not peculiar to this special form of
connection, the risk beiny present
with other arrangements. To reduce
the possibility of trouble a condenser
of good make should be obitained,
and it may be advisable to test it be-
fore applving the battery voltage.

0000

FLASHLAMP FUSES.
valves,

WfHE\I bright-emitter
consuming about o.75 amp.,

were in general use. there was com-
plete justification for the f{requent
recommendation that a flashlamp bulb
should be inserted in the high-tension
lead in order that it might act as a
safety fuse. Nowadays, however,
when few valves consume more than
©.235 amp., reliance on such a device is
apt to be dangerous, as the average
3- or 4-volt lamp will often pass as
much as o.5 amp. for a considerablz
period. Before iitting such a fuse it is
as well to assure oneself that it will
“blow ' at a lower current than that
consumed by the valves actually in
use.
000CO

SOAP AND SECCOTINE.

L'ROM time to time experimenters
may require to make parts which
have afterwards to be stuck together
with Seccatine and which require lubri-
cation during the making. An instance
of this occurs with the small conical
washers required to attach a paper
diaphragm to a reed or similar
mechanism.  These small washers
may be punched out or spun, but in
cither case lubrication will be neces-
sary
The natural inclination would he
to use a heavy oil for the purpose,
but if soap he used instead it will
be found that the parts will, after a
good rinsing in cold water, take Secc-
cotine cuite well; whereas if oil had
been emploved a special solvent, such
as very goorl petrol or benzine, would
be required to render the surfaces
sufficiently free of grease to allow a
reliable joint to be miade.
0000

BUILDiING A PORTABLE.
ORTABLE receivers, particularly
those to be carried in a car, are
always subjected to a good deal of
vibration, and special precautions
must be taken to prevent the loosening
of connections. A lock-nut should be
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fitted wherever this course is possible,
and in the case of such components
as I.F. transformers, filament rheo-
stats and variable condensers, etc.,
which are often provided with small
terminals, it is a good plan to re-
move the heads, and to substitute two
nuts.

Similar precautions should be ob-
served in dealing with bolts and nuts
which do not actually carry current,
hut merely serve to hold the various
components in position.

0000

E.F. TRANSFORMER - CONSIRUCIION
TIAILURLES with receivers using the

tvpe of H.T'. transformer having
space-wound primary and neutralising
windings are not infrerjuently traced to
partial or complete short circuits of
one of the windings.  This is often
due to contact Letween the wire anl
one of the terminal screws mounted on
the spacing strips. It is important
that each wire should make contact
only with its appropriate terminal
screws, and, morcover, it should be
emphasised that the silk covering of
the wire i5 not suthcient insulation
air spacing is necessary.

The sketch given in Fig. 5 (A) has
been made from a transformer offered
for sale as suitable for the *“ Every-
man Four ’’ receiver ; it shows what is
distinctly the wrong method of con-
struction.  Sketch (B) indicates the
amount of spacing which should be al-
lowed between the winding and ter-
minal screw.

Although a defective transformer

Fig.3.—Showing correct (A) and incorrect
(B) relative positions for windings and
terminal screws on aa H.¥. transformer.

may operate passably when it is per-
fectly dry. it is almost certain that a
fault of the nature under discussion
will manifest itself when the atmao.
sphere is damp. This is because a
considerable difference of H.F. poten.
tial exists across adjacent ends of the
rarallel windings.
a 28


www.americanradiohistory.com

JUNE Sth, 1927,

MEASURING THE OUTPUT OF
ELIMINATORS.
H class of voltmeter likely to Le
found in the possession of a
wireless amateur will have too low a
sensitivity figure (in ohms internal re-
sistance per volt of full scale reading)
to give a true idea of the voltage
produced by a battery eliminator,
whether such be a small generating
machine, a rectifying valve or valves,
or merely a potentiometer across
D.C. mains.

Such an instrument will probably
require at least 5 milliamperes to give
a reliable reading, and the additional
load thrown upon the eliminator by
the uapplication of the meter will
cause a serious drop in the output
volts.

Wireless
World

An improved method of obtaining
an indication of the eliminator’s per-
formance is to place a milliammeter
in the anode circuit of the last valve.
With adequate filament current and a
known value of negative bias the
usual family of static curves of the
type of valve in use may be used to
translate anode current into anode
volts. As a refinement, allowance
may be made for the voltage drop in
the windings of the loud-speaker
directly connected in the anode cir-
cuit, since the resistance of the instru-
ment is known, as is the current
passing through it.

1t may be said that this method is
likely to be unreliable owing to the
fact that the performance of the
valve is concerned in the reading.

DISSECTED DIAGRAMS.

727

LExperience shows, ~ however, that
modern valves are extremely regular,
and a check is always available by
the substitution of the valve by an-
other having the same nominal char-
acteristics.

There is, on the other hand, a very
good point to e mentioned in favour
of this arrangement, and that is that
the milliammeter, if left in the anode
circuit, serves as a distortion indica-
tor. The pointer of the instrument
should at all times be steady, where-
as if the valve is being overloaded
the instrument will waver in sym-
pathy with the loud passages in the
transmission, thus indicating that a
reduction of input to the valve or
better working conditions are de-
sirable.

Practical Points in Design and Construction.
No. 72 (a).—A D.C. High-tension Battery Eliminator.

(Concluded from last week's issue.)

The present series of diagrams is intended to show progressively, and in an easily understandable
manner, the various points to which special allention should be paid in the design of typical wireless
instrumen's, and al the same time {2 assist the beginner in mastering the art of reading circuit diagrams.
The simple H.T. eliminator shown below is infended to operate on direct current supplies of from
200-210 volts. and will give grod resulfs, except where there is a heavy “ripple’ on the mains

current.

MAINS
+O

—0

®

S TR
Ly 1 Ly
w U)(L
— Z+ -t —— -
=c, C=% ==C, G =N
b3 E?

®

An extra H.T.
This sactioa is shunted by an additional
condenser, C;.

tapping is added at Y.

HE position for the second H.T.
tapping is determined in the sume
manner as is the tirst, while the shunt-
ing condenser C, may have the samne
capacity as C,. As the +2 terminal
will probably supply current to the
output valve, which generally requires
both heavier current and greater volt-
age than the other, the tapping point
Y will be nearer the positive end of
the voltage-dividing resistance to
compensate for the voltage drop.
The addition of extra chokes 1.,
and L, as shown in (5), will only be
necessarv when the mains are

A 29

Extra smoothing chokts, Ly and L3, are
inserted in each output lead.

‘““noisy,”” or possibly when the
recetver employs an elaborate circuit;
their inductances should be as high
as 1s possible, compatible with suth-
cient current-carrying capacity and a
suitably low ohmic resistarce.

The circuit shown at (6) is suitable
when the positive main lead s
carthed. The arrangement as shown
will result in a difference of potential
between the ““mains earth’” and the
positive tapping, while the connection
of the output taps Y to the positive
end of the resistor, with a correspond-
ing movement of the negative connec-
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When the Yositive main is earthzd, the
smoothing choke should be inserted in
the * live'' negative lead.
tion, will avaid this; but there will
stlt be a difference of potential if a
sccond tapping 1s used. In cases
where the positive main 1s earthed it
is almost essential to use a coupled
acrial circuit, as by doing so the fila-
ments of the valves may be earthed
only at one point. This coupled cir-
cuit is highly recommended for any
receiver working from D.C. mains,
whether positive or negative s
earthed. If it is not adopted, a
large condenser of high insulation re-
sistance should be inserted in the earth

lead from the set.
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CHAKOPHONE COILS.

The coils required for constructing The

2

Wircless World “ Everyman Four’' re-
ceiver are heing produced by manufac-

turers in increasing quantities. The
Eagle Engineermmg  Co., ILtd., Eagle

Works, Warwick, are now muking these
coils, and an opportunity has been taken
of testing them for the purpose of endors-
Ing their performance.

Even to the manulacturer many
errors arve likely to occur in building
these coils, such as failing to pick up
all the strands of the Litzendraht wire,
the use of inferior wire or formers, badly
constructed spacers for the primary, and
poor insulation between primary and
secondary occurring under the terminal
screws. Il of these points were care-
fully examined, and, combined with a
performance test, the Chakophone coils
can be recommended for building the

constructional

Chakophone coils with
bookiet for building ¢ The Wireless
World " Everyman Four receiver.

“ Everyman Four’ receiver. As well as
being electrically correct, the coils ave
well finished, and, with the green silk-
covered Litzendraht wire, are of particu-
larly good appearance.

The coils are swtably packed for
transit in a cardboard carton, which con-

ANUE

Wireless
Woulld

\CTURERS”
APPARAT
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tains also 7'he Wireless World handlook
giving full constructional details.
coo0C

A MULTI-CONTACT PLUG
CONNECTOR.

In the case of a receiving set employ-
ing several valves there wre as a rule no
fewer than six battery conuections to be
made. Owing to the trouble involved in
providing all the necessary leads and con-
necting thenm up on to the terminals, with
the danger, perhaps, of joining the H.T.
battery to the L.T. terminals, many sets

|

New multi-way plug connector in which
contact is made between the circle of bars
and springs

are built with leads instead of buttery
termials. A further improvement is to
use a wmulti-way plug-conneetor, and a
connector of original design has recently
heen produced by the T.ondon Instrument
Co., Ltd., 514, Bridge Street, Cambridge.

Ilhie connector makes provision for
eight leads, the wires being joined to the
plug and suitably labelled. TInstead of
using pin connectors, which are difficult
to engage and render the withdrawal of
the connector difficult, eight springs arve
emploved, assembled round the inside
face of an ebonite eylinder. These enguge
on eight bars secured to the walls of an
ebonite rod. A particularly  smooth
action is obtained, with a liberal area
of contact, making an entirely rehable
electrical connection.

Brackets arve provided for haseboard
mounting, or, by means of bolts and
screws, the counector can be secured to
the panel. A key-way prevents the plux
from being incorrectly inserted in the
socket. The metal ring of the socket is
nickel-plated, and the lead of the plag
is of polished ebonite, with the wires pass-
ing out at the side.
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Review of the Latest Products of the Manufacturers.

“ALL-WOOD ” LOUD-SPEAKERS.

There are many listencrs who prefer to
use a loud-speaker fitted with a wooden
flare, and a further development is to be
found in the ““ All-Wood »* loud-speakers
and horns manufactured by Walker Bros.,
Ltd., St. Josepi’'s Works, DBramley,
Guildford, in which the neck, as well as
the flare, is built of wood. The aim is,
of course, to reduce the resonances
preseut in the metal tvpe, and from the
vesults obtained it is apparent that this
has been achieved.

Apart from the acoustic merit of the
" All-Wood ** horn, these loud-speakers
are cleverly constructed, being built up
from thin pieces of wood to produce the
required contour. Various models are

available, including the upright swan
neck and the curved “‘U,” each type
being available in several sizes. It is

understood that the manutfacturers en-
listed the assistance of Messrs. S. Q.
Brown, Ltd., when developing the de-
signs, and several of the bigger models
are pavticularly suited for use with the
Brown movement, while the Lissenola,
T.M.C., Amplion, Nesper, and other units
may be fitted.

Three specimen ** All-wood ” loud-speaker
horns.

In view of the considerable work in-
volved in the manufacture, and the par-
ticularly high-class finish, these horns are
inexpensive, and, together with a high-
rrade movement, produce a reliable loud-
speaker of pleasing appearance for »
nioderate cost.

A 30
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The Layout of a Wireless 7
Receiver.

(a) High=frequency Circuits.

XPLRIMENTERS who have been accustomed
E from time to time to make up wireless receivers

in accordance with constructional articles pub-
lished in the technical Press must very often have discovered
for themselves by bitter experience the lamentable results
that follow from comparatively slight variations in the lay-
out and wiring. The fact 15, of course, that in designing a
recelver, especially one which embodies neutralised high-
frequency circuits, all sorts of details have to be con
sidered which are very difficult to deal with in construc-
tional articles, as there is so much else which must he
described.  Readers of such articles, therefore, very
seldom arrive at the ¢ true inwardness ”’ of the design,
but have to take the result in faith, and, as often as not,
pay the penalty for any attempted deviation from
standard.

The present article s an attempt to lay down some
general principles of design in which the writer personally
believes, and most of which are matters of general experi-
ence. It is not to be contended that a receiver is wrong
if they are not followed out, nor right if they arve, but it
can be said with certainty that they formulate a ‘' safety
fivst >” policy and may lead to the avoidance of a consider-
able number of more or less well-known ‘‘ snags.”’

It will be casier to consider this matter by taking first
of all, as a particular case, a simple receiving circuit as

j_i Py
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Fig 1.—Classification of leads in a high—frequency circuit. (1) H.F.

current resonant leads; (2) H.F. potential resonant leads; (3) H.F.
current non-resonant leads; (4) H.F. potential non-resonznt leads.
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By “EMPIRICIST.”

shown in Tig. 1. I'his is a perfectly straight.
N forward valve-detector embodving reaction.
J Referring to the figure, the various leads
which connect up the components can be classi-
fied first into two broad categories.  Some of the
leads are entirelv ‘“ dead,”” and the manner of wir-
ing up the receiver cannot be in any way affected
Ly their disposition; other leads, however, are ‘‘ live,””
by which we mean that they carry high-frequency cur-
rents or potentials, and in consequence are liable to affect
neighbouring leads and circuits by electromagnetic or
electrostatic induction.

In consudering the general layout of this or any other
receiver we therefore adopt as a hrst principle the neces-
sity of taking care of the ** live ”” leads and allowing the
“dead ’’ ones to look after themselves. Thus, for ex-
ample, if it is possible, by running the filament supply
round the set in anv manner however awkward, to enable
the high-frequencyv circuits to be wired up in a more
satisfactory manner, we should naturally adopt this
course.

Classification of Leads.

Considering further the question of “‘ live”’ leads we
mav classity these according to whether they carry current
or potential, or both. Actually, of course, the effects
will be mixed up in all cases, but there are some leads in
which the electrostatic effect is small enough to be negli
aible and the electromagnetic effect quite considerable.
and w/ce versa.  In other leads, both the clectrostatic and
clectromagnetic effects are present in full measure,

We may make a further classification of both these
types of leacl according as to whether they are connected
to a resonant or a non-resonant circuit, the necessity for
such classification heing due to the fact that the former
require far more critical consideration in respect of the
lavout of receiver.

In Fig. 1 the leads marked [1] carry high-frequency
current and are thus hable to set up an electromagnetic
field, which interacts with other circuits; on the other
hand, inasmuch as they are connected together to the fila-
ment of the valve, the only high-frequency voltage at any
point on them will be that due to the volt drop in the
short length of wire constituting the leads themselves.
For the purposes of our classification we thus describe
these as ‘‘ current leads.””  Since they are also embodied
in a resonant circuit, this fact must be borne in minil
in classification, and we can thus describe them in an
abbreviated form as “‘c.ar.”’ (current resonant) leads.
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‘The Experimenter’s Notebook,—

Reference [2] indicates a Jead which carries practically
no high-frequency current, inasmuch as it is connected to
the ‘“ live end *’ of the resonant circuit it will radiate a
strong clectrostatic field.  ‘This mav be described as a
** potential lead,”” and since it is connected to a resonant
circuit we may denote it as a *“ p.r.”’ (potential resonant)
lead

‘The references [1, 2] which apply to two [urther leads
indicate that the latter carry both current and potential ;
these may be denoted as ** c.p.r.”” leads by analogy with
the two former cases.

The leads connected to non-resenant circuits mav be

dealt with in a similar manner.  Thus the leads [3] are
¢.n.”’ (current non-resonant), and those designated [3, 4]
arc ‘“c.p.n.’’ (current potential non-resonant) leads. In
the figure under consideration there is no p.n. lead, hut
trom the foregoing such a classification is quite ohwious.

Wireless
Worrlc

JUNE 8ih, 192;.

The consideration of p.r. leads (including c.p.r.) is
more straightforward. Here we have to consider only
the electrostatic field, which is set up by a piece of wire
to which a high-frequency voltage is applied, and this
field is controlled simply by the length and thickness of
the wire concerned.  Such leads must be kept as short as
possible, and the disposition of the various components
must be arranged with this end in view. It is amazing
what can be done in this direction by merely careful
thought, aund it is equally so in respect of the greatly
improved bchaviour ot a complicated set.

The thickness of p.r. leads in the average sets is also
very often excessive, inasmuch as there is a kind of
vicious circle, the increase of the length of such leads
necessitating the use of thicker wire.  This gives rise to
a serious electrostatic field, with the possibility of induc-
tion effects with other parts of the circuit. It secms
really quite unnecessary to go beyvond No. 20 S5.W.G.

In order to give further
consileration to this classifi-
cation and to consider its
effects as regards the lavout
of a typical receiver, a three

stage ncutrodyne is shown in

Fig. 2, and the various
designations as above de

scrihed are marked against
the respective leads. It will
be noted in passing that there
are two leads classified as

p.ns: this 1s not  strictly é [er]

correct inasmuch as a small J___I'
high-frequency current flows
through the neutralising con- |

densers. but the electromag-
netic effect on this current
under practical conditions is
so small as to be negligible.

We may now proceed to consider what should be done
in laying out a set of this type, having regard to the
above classification, and for this purpose we may first
take the case of c.r. leads (including c.p.1.).
will be seen from the figure, constitute the interconnec-
tions between tuning coils and their condensers.

Wiring Resonant Circuits.

Very trequently the coils in a neutrodvne, such as that
illustrated, are most carefully arranged so as not to be
electromagnetically coupled to each other, but it is often
found that if the connecting leads to the coils and con-
densers are traced out they constitute a loop of quite con-
siderable area, and the presence of loops in each of the
threc circuits may give risc to interaction which will up-
set the stability of the instrument. We may thus lay
down as a first maxim: ‘‘ Arrange c.r. leads in each
resonant circuit so that the area of the loop formed hy
them is the smallest possible.”

In other words, ‘“connect cach condenser directly to
the terminals of the tuning coil and keep the c.r. leads
close to cach other.”” The circuits to grid to filament
respectively are then made by tapping these direct con-
nections at any convenient point, and connecting them
direct to their destination.

Fig. 2.—Tbree-stage neutralised H.F. amplifier.
to be ne¢gligible—leads are thus marked p.n.

These, as

Current flowing in neutralising circuitsis so smatl as

wire for interconnections of this kind if reasonable care is
exercised in arranging the components.

The problem of c.p.r. leads in themselves is difficult
inasmuch as they require careful treatment from bLoth
points of view, but there is no need to go to pedantic
extremes in the matter of leads connecting a condenser to
its coil, inasmuch as the stator of the condeaser (which
is normally connected to the live side) has a consideriable
arca, and must necessarily have a tendency towards
induction effects which is perhaps greater than any reason-
able wiring could give.

In considering the non-resonant leads the same prin-
ciples apply to a large extent with the exception that in
this case correct spacing is not so critical.  Trouble will
arise when a c.n. lead, attached, say, to the plate of the
detector valve, is led round in the neighbourhood of the
first circuit of a set like that considered in Fig. 2, but
there is no reason why this should be done, the obvious
course being the by-passing of the high-frequency current
hy means of a condenser dircet to the filamient. If such
a condenser is connected across the telephones or across
the primary of a low-frequency transformer, it has a
very great tendency to cause interaction with other c.n.
circuits, and this is not entirely taken care of by
the customary large conclenser across the high-tension
battery.
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INTERNATIONAL

ASPECTS OF

BROADCASTING.

Important Functions of Broadcasting Neglected by the B.B.C.
By G. ROLLAND WILLANS.

y N April 1st and April 2gth, 1923, the writer was
given the opportunity of outlining his views on cer-
tain aspects of British broacdeasting, and on the

work of the International Broadcasting Bureau. At

the tiine ol writing these articles the eventual control
and policy of what was then the British Broadcasting

Company was assuming considerable importance, and it

was then suggested that the future of Lroadeasting was

the most important question of all, as 1t could he ~on-
strued in the light of a national institution. [mphasis
was laid in the first place on the necessity for providing
adequate funds for the operation. maintenance, and, most
important of all, the development of the broadcasting
machine itself, and as in the course of time the writer

has seen no reason to change his views he may perhaps i

permitted to quote a paragraph of the article in questioun

with a view to emphasising what appears to him to be the
lamentable failure of British broadcasting as it is to-day.

The parvagraph reads as follows : —

“ The control of wider issues affecting broadcasting
might well be considered as a national trust, and as such
should appeal to the ablest speakers and doers of our
own or any future generation. Apart from this the door
should Le left open to any form of private or public
enterprise, which, under guarantees of a high standard
of artistic and technical performance. would at the same
time reduce the ultimate charge on the public to reason-
able proportions.”’

Once more, as the I.ditor has recentty pointed out in
these columns, it has been left to our friends in Holland
to blaze the trail of dJevelopment for us. They have
shown that through their intervention the programmes of
the British Broadcasting Corporation, the Voice of Lng-
land, can be flung to the most distant corners of the
Empire. and have emphasised for us the true signilicance
of broadcasting.

An Opportunity Missed.

To quote 7/he Evening News ot May z3rd: “ The
B.B.C., while welcoming the Dutch experiments, are
taking no active part in them,” and, to quote again,
¢ It would be a wonderful thing if the Prime Minister’s
voice were successfully rebroadcast in Australia and South
Africa.” It would be wonderful. indeed, if British
enterprise were responsible, but, with all due respect to
the British Broadcasting Corporation and our friends in
Holland, there is nothing wonderful, from a technical
point of view, in the achievement itself, which is merely
the ordinary and logical development of the art—a de-
velopment which we in England have, as usual, been too
slow to take advantage of. It may be economy, though
probably parsimony is the better word, to allow others
to take the initial step at their own expense, but ths
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average listener, who if not to-day will very shortly be
the average citizen, may well wonder why he is compelled
to keep. feed and house a barkless dog.

It is not intended merely to criticise the efforts of the
British Broadeasting Corporation in so far as these are
directed towards providing education and amusement for
the public at large, but also to emphasise that their duties
are not merely parochial, and that their ultimate goal is
nat summed’ up in the announcement, ‘‘ London will now
take a little music.”

A National Trust.

Again referring tu the writer’'s previous comments on
the subject, British broadcasting has now, in fact
become something closely approximating to a nationa
trust.  Freed from commercial entanglements 1t is the
more able to develop a policy directed towards the fur-
thering of Imperial prestice and Imperial interests and
to support and strengthen that vast concourse of men
and women who year by year carry with them to the
uttermast ends of the globe our national ideals. It would
surely Le better, now that our message can be accurately
transmitted, to concentrate on widening the boundaries of
transmission rather than to expend technical energyv m the
direction of making and demonstrating apparatus by
which, in the opinion of thie Corporation, this message
can best be reeeived—a point which can well be left to the
manufacturer.  As to the cducational and amusement
items, there is no reason to suppose that either as a com-
pany or as a corporation the broadcasting authorities
can afford to neglect the specialists in these two different
lines of activity. It is not pertinent to the issue to en-
quire why the average man is willing to pay more to be
amused than to bLe educated, bLut it is certain that the
specialist in the art of amusement is able to command a
markedly higher figure, and is not nearly so likely to be
impressed with the argument that it is an exceeding great
privilege to be allowed to broadcast. The name of the
pedagogue can never be said to be a household word to the
same extent as is that of the organiser of prize fights, the
producer of successful musical comedy shows, or ilms with
an international reputation ; and the ownership of a lecture
hall or theatre of unlimited capacity does not necessarily
imply the affinity to educate or amuse to a “* full house ”’
dayv i and day out.

In the particular article referred to the writer raised
the following question : “* Upon what will the future of
broadcasting as a national institution depend?’” and has
endeavoured to answer this question by saving, °° Utter
confidence in those directly responsible for its develop-
ment.”’

It can now safely be said that broadeasting has become
an integral part of our national life, and that lack of
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International Aspects of Broadcasting.—
vision, monopoly, or any other form of hindrance to its
obvious and logical develop:nent will eventually be swept
away by the tide of public opinion.

To quote again, this time from the writer’s article of
April 29th, 1925: ““ Owing no doubt to the basis upon
which our own services are founded, we do not appear
as ver to be sufficiently alive to the importance of Droad-
casting as a vehicle for all forms of propaganda. Cer-
rain Continental coimtries, an the other hand, are actively
aware of this facr, and will undoubtedly endeavour to
make usc of the Bureau to further the commercial and
other interests of their own national.”” It is interesting
to note that, on the ordinary broadeast bands, German
stations appear to he most frequently received during
davlight hours and at night at excellent quality and
volume, so much so that reception from other Continental

JUNE 8th, 1927.
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stations is interfered with to a marked extent, not only
by German main stations but also by their relays. Tt
is childish to disregard the importance of broadcasting as
a means of propaganda, and obvious that in our inter-
national broadcasting relationships we cannot afford to
ignore the importance of holding our own and of being
represented on international conferences of this order by
individuals who are really capable of safeguarding our
Interests.

The progress of civilisation, with all that it implics,
depends upon friendly intercourse between nations and
individuals.  Broadeasting, to be followed by television,
having no regard for time or distance, can be of incaleu-
lable benefit to the human race, but in so far as we are
human, in appreciating its possibilities, we must not as
a nation allow ourselves to lose sight of its importance
to our national existence.

Portable Transmitter at Mill Hill.

The new portable transmitter of the
Golders Green and llendon Radio Society
was tried out with remarkable success
during a recent field day at Mill Hill
The set consists of o Hartley oseillator em-
bodyving two L.8.5's in parallel, to which
is coupled a resistance-capacity amplifier
with the microphone across the grid and
filament of a * high mu’ valve; this
valve is fed into a D.E.S acting as a grid
leak. The high tension is supplied from
ten 60-voits * C.A.V.** accumulators.

A working schedule had heen arranged
with the following stations on 45 metres :
5CD, Nottingham; 5TZ, Isle of Wight;
6FR, Birmingham: 6MU, Ireland; 2IT,
Ireland; and 6NZ, Glasgow. Each of
these stations sent an excellent report.
though reception from 5CD, §TZ and 21T
was bad owing to jamming. During the
afternoon 2L.0°s programmae was received
and relayed to the lsle of Wight with
great success.

Among the party were representatives
of the Muswell Hill aud Instriet Radio
Saciety.

0000

D.F. Field Day.

The next field day of the Golders Green
and Hendon Radio Society will be held
near Elstree on June 19th when some in-
teresting D.F. tests will be carried out.

Hon. secretary : Lt.-Col. H. A. Scarlett.
N.8.0., 357a, Finchiey Road, N.\W.3.

cooo
Are H.F. Valves Worth While ?

“What is the Use of H.F. Valves?™
was the provocative title of a lecture
given by Mr. J. W. Purkis, AR.C.8c.,
before the Croydon =~ Wireless and
Physical Society on May 16th. e
lecturer referved to the two schools of
thought on the subject. one of which con-
tended that the sole requirement for re-
ception was a sensitive detector followed
by L.F. amplifiers. while the other school
of thought maintained that 11.1. wvalves
were necessary for DX work.  After
summarising the position the lecturer sug-
gested that while perhaps the use of H.F.
valves as pure H.I°. amplifiers was not
altogether successful, yet the use of 11.F.
valves for selectivity was to be strongly

| FROM
THE CLUBS.

recomniended ; the selectivity curve with
H.F. amplifiers has comparatively straight
sides and a flat top, whereas reaction
gives a sharp peak to the curve. The
lecture was followed by an animated dis-
cussion.

Visitors are warmly welcomed to the
Society’s meetings, particulars of which
can he obtained from the hen. secretary,
Mr. HU T, P, Gee. 51-52, Chancery Lane
l.ondon, W.C.2.

0000
The “Ideal ’ Receiver.

Mr. P K. Turner (of Messrs. Graham
Amplion, Ltd.) gave an alle lecture on
the design of broadcast receivers when he
addressed members of the Muswell Hill
and “District LRadio Society on May 25th.
The ideal to he sought for in wireless
design, said the lecturer, was the produc-
tion of a receiver which., when heard in
an adjoining reom, would give sound in-
distinguishable from the original. 1t was
an advantage to obtain reception as loud
as possible when seeking true reproduc
tion, for when wansmission conwes in at
half its oviginal strength the ear does not
receive it as such, and reproduction is not
perfectly natural. Tt was desirable to have
an output of at least 3 a watt.

Mr. Turner conclnded with a detailed

FORTHCOMING EVENTS.

WEDNESDAY, JUNE S8th.

Musiwell 1 and Distriet Rtadio Sociefu.
At 8 p.n. At Tollington Schoaol. Tether-
down, Demonstration on ** Electric Accu-
mulators.” by Mr. W. Schofield (of
Mexsas, Hart Aecumulator Co., 1td.),

Tottenhum Wircleas Society. At 8 paw.
1t 10, Bruece Grove. Lecture by Mr.
R PG Holmes.

THURSDAY, JUNE 16th.
Golders (reen nnd lendon Radio Socicty.
At 8 powm. At the Club House, Willifield
Wau, N.W.11. Lecture: ** Picturc Rroad-
carting,” bu Mr. F'. H. Raynes. Assistant
Editor. " The Wireless World.”

wWWWwW americanradiohistorv.com

account of his own set, which had taken
him several months to design and was
intended to be the '‘last word." ‘the
set consists of a detector and three L.F.
stages (two resistance and one trans-
former). Many questions were asked and
the lecturer's opinion was sought on the
respective merits of resistance, choke and
transformer coupling. He replied that
each system had its uses, though he ob-
Jected to the latest high value resistance
coupling.

Hon. secretary : Mr. G. S. Sessions, 23,
Grasmere Road, N.10.

Qooo

Demonstrating Transformer Coupling.

What was described as *‘ astoundingly
fine reproduction ' was obtained by
means  of a4 demonstration  receiver
operated Ly a representative of Messrs.
Ferranti, 1.td., at a meeting of the
Hounslow Wireless Society on May 24th,
The lecturer dealt with the questions con-
nected  with low-irequency amplification
when using iron-cored transformers. [fle
clearly explained the desirability of using
a transformer with a high primary indue-
tance, espeeially in the anode circuit of a
high impedance detector valve, and
pointed out the consequent necessity of
a low ratio and a considerable quantity
of suitable iron in the magnetic circuit.
The demonstration set incorporated a
valve detector followed by two I.F.
amplifying valves coupled by two AF.3
tyvpe transformers. ‘The volume obtain
able was far too great and had to be con
trolled to keep within the grid swing of
a super-power valve.

Hon. secretary: Mr. W. R. Collis, 7,
Algar Road, Isleworth.

0000
R.C. Amplifier and the Gramophone,

The South Woodford and District Society
has  been studying resistance-capacity
coupling. At the last meeting Mr. J. E.
Nickless, 2KT, gave an interesting demon-
stration of the reproduction of grame-
phone records using a resistance-capacity
amplifier  with excellent vesults.  This
Society meets at loly Trinity [Parish
Rooms on Monday evenings.

Hon. secretary : Mr. 8. J. Turhyfield,
42, Alexandra Road, South Woodford,
E.18.
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NEWS FROM

The Daventry Hush.
< Daventry Junior’' shows no sign of
swamping the ether. In fact, since those
two furtive transmissions in May the
station has heen silent. Why this hustle?
o000

Failure ?

If the first tests ave to e regarded as
full-blooded transmissions of the sort we
shall hewr under the regional scheme. the
station might as well be written off as «
failure. Many listeners within a hundred
miles' radius have reported the 51g1ml
strength to be no greater than that of an
average main station.

[eNeReNe
Warming Up ?

However, as I hinted in these columns
185t week, there are reasons for suppos
ing that an intentionally low power has
hitherto been employ ed— somewhere in the
neighbourhood of 10 l\ll()\\‘\'LIS‘—\\ll]l the
xdea presumably, of ¢ warming up’’ the
apparatus.

Further tests ave not likely to be made
for a week or two.

[elielioR0)
Response to the Referendum.

At the time of writing the B.B.C. has
had no cpportunity of arviving at the
results of the referendum, but I undev-
stand that listeners have responded in

their thousands, making the task of
collation a particularly heavy one.
0000

2L0 the Favourite.

A striking feature revenled by a pre-
liminary gl.lnce through the stucks of
posteards is the popularity of the London
station. In one case, at least, a valve
user residing 300 miles from erdon indi-
cates 2LO as his favourite station.

[eleReNe)

How Far is That Slation ?

Another point revealed by the refeven-
dum is the ignorance of some people ve-
garding the gengraphy of their native
countrv. In estimating the distance to
their pet station quite a number of lis-
teners were nearly # hundred per cent.
wrong.  No wonder certain individuals
are disappointed at the strength of their
veception, aud that others are correspond-
ingly elated !

20CO
The Transatlantic Short-wave Tests.

The 24-hour short-wave tests from
WGEY last week were o little disappoint-
ing, though they afforded a useful com-
parison between the respective merits of
the 26.8-metre and 32.77-metre wave-
leugths at different periods of tht day.
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By Our Special
Cerrespondent.

FUTURE FEATURES
London,

Juse  13tu.—Cornish
reluved from Sennen Cove.

Juve 15rH.—“ My Programme.”
by L. du G., of Punch.

JUNE 1611 —Tunbridge
Night.

Ju~e 1711, — Philemon and Bau-
cis,” comic opera by Jules
Barbier and Michael Carre,

Juxe 18/1ir.— Four Quarters ot an

Programme,

Wells

1our 7 (a Pierrotic Phrenzy).
Birmingham.

Juxe 18rit.—Military  Progranime
in Commemoration of Water-
loo, 1815.

Bournemouth.
June  151i.—Songs  and  String

Music by Modern British Com-
posers.

June 181H.—The Saturday Medley
(Instrumental and Vocal Pro
gramme).

Cardifif.

Juxt 16vin.— The Bauns of Mar-
riage, by Charles Lee (a
play).

Manchester.

Juse  18rH.— On With  the
Show,”  relaved trom Black-
pool.

Newcasile.
Juse 141H. A Racy Revue.”
Glasgow,

Juxe 181h.— " East, West, Hame's
Best,”” a Stuft Programme
Aberdeen.

JUNE 1311, — Shakespeave m

Lighter Vein,
Belfast,

June 15rn.—Origimal Programines.
No. 1: Reproduction of Fivst
Concert given by the Iallé
Orchestra in 1858.
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ALL QUARTERS.

Comparing the Wavelengths.

Between 6 und 8 p.m. the transmission
cn 32 metres was naudible, while that on
26 metres varied from fuir to good. From
11.30 p.m. to 1.20 a.m., however, the
tables were turned, the 32-metre signuls
being much stronger than the others—in
fact, they were extremely good for the
greater part of the time.

At 9.30 a.m. both transmissions were
very good, but they svon faded, und
neither was easilv readable until just
before 6 p.m.. when the shorter wave-
length signals rose to good audibility as
the test concluded.

o000

A Useful Lesson,

While the results were erratic, the test
provided one usetul lesson, viz., that
short-wave broadcasting of « reliable kind
will probably be achieved by altering the
wavelength at predetermined hours of the
day to compensate for atmospheric
vagaries.

This was abundantly demonstrated by
the fact that both wavelengths enjoyed
their good periods as well as their bad:
no doubt if four wavelengths had been
used good reception would have been pos-
sible throughout the greater part of the
test.

CQCoQC
Some Licence Reflections.

Is the listening public
rapidly as it should? Judging from the
liceuce figuves issued for the first four
months of this vear, the pace is slacken

growing as

ing.  The following list is illumin-
ating :—

1927. No. of Ticences.
Junuary 2,227,256
February 2,235,000
March 2,253,845
April == 2,283,028

The last number lnclu(les 6,501 free

licences issued to the blind.
Are We Near Saturation Point?

It will be seen that the average
monthly inciease is in the neighbourhood
of 20,000. During the corresponding
period of last vear the monthly increase
was over 50,000. _\re we nearing satura-
tion point !

There is no reason why we should be
anviwhere near it.

[eJ¥ oo Re]
That Five Million.
It is generally assumed that Great
Britain  contains  about  seven million

families.  The number of licences has not
vet reached two and a half million, which
wounld represent quite a small proportion
of the total number of potential licencees.
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Five million licences would be nearing
saturation point, and would allow for
two million families of the type who
either ‘‘don’t believe in this ’ere wire-
less ”* or prefer to take their entertain-
ment without paying for it.

Broadcasting During the Eclipse.

During the eclipse on June 29th the
B.B.C. will transmit a special series of
sigmals from Daventry and London as
follows

() Six dot seconds at 6, 6.15, 6.20, and
5.30 a.m.; (b) single seconds continuously
irom 6.22 a.m. to 6.26 a.m., missing each
20th and 89th second to mark half-
minute periods.  In addition a verhal
announcement will be made every five
scconds,

Wireless
World

From Cambridge University.

The Cambridge University Musical
Society will broadcast on June 10, when
their performance of the *‘Sea Sym-
phony " is to be relayed from the Guild
hall, Cambridge. to 2LO and 5XX

B.B.C. and the Queen’s Hall Concerts.

All lovers of music will rejoice at the
annanmecement, whieh was oflicially given
out by the B.13.C. on June 1st, that after
a series of negotiations lasting for several
months an agreement has been reached
with  Messrs.  Chappell whereby the
B.L.C. will give a series of Promenade
Concerts at the Queen's Hall under the
condnctorship of Sir Henry Wood start
ing on Saturdav, August 13th. and also

A POPULAR BROADCAST?
station.

* Saturday Night Revue.”

The third mstalment of Graham John's
* Saturday Night Revue”” will be yiven
on June 18th. This is the third revue
which Mr. Graham John has written and
produced for the B.B.C. Among his suc
cesses have been the * Nine O’Clock
Revue ”’ and * Whirled into Happiness.
He is also the anthor of the musical
comedy ** My Son John,” now playing at
the Shaftesbury Theatre.

Straight from Cornwall.

An Hour at Cornish Inn will
form the subject of a broadeast from 2LO
and 5XX on June 13.  The programme
will consist of a fishermen’s sing-song, with
touches of the Atlantic breakers and the

atmosphere ”’ of Land’s Knd thrown in
The inn from which the hreadeast is to
take place is situated uvear Nennen Cove,
on the Cornish coast.

Broadcasting a bowis match threugh the Meibourne
Probabiy golf from 2LO would draw more listencrs here.

12 special symphony concerts during next
season.

Thirty-seven Promenade Concerts will
therefore, be given, hut not all of these
will be hroadeast, prolubly about two in
eacli week

T'he series of svinphony concerts at the
Queen’s Hull will take the place of the
National Concerts hroadcast last season
from the Alhert Hall

The renmoval of the ban on the miecro-
phone at the Queen’'s Hall will enable
the B.B.C. to reluy the speeches from
public meetings and. when poessible and
desirable, to arrange for the hroudeasting
ot other concerts that may be given there

Arnold Bennett’s Night.

It is expected that Mr. Arnold Bennett
will provide one of the “ Ny Pro
gramme ' series on June 22. M. Arnold
Benuett has expressed very decided views
on hroadeasting, and 1t will therefore be
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interesting to note in what way he con-
siders 4 broadcast programme should be
made up.

0000
The Sound-range of Gunfire.

An interesting test will shortly be con-
ducted by the Air Ministry with the co-
operation of the B.B.C. to determine the
range at which gunfire can be heard
Guns of different calibre will be fired at
Shoeburyness, and before the firing of
each gun the B.B.C. announcer at Daven
try will count eight dot seconds. I'le
gun will be fired exactly at the eighth
second, and listeners in various parts of
the country will be asked to note care-
fully the exact time Letween the firing
of the gun and the hearing of the actual
sound.  This time may be considerable,
as the rumble of the gun may be audible
many miles away and it takes from eight
to ten minutes for sonnd to travel 100
miles
Interference on 5XX.

Quite a number of listeners are report-
g interference, chiefly of the spark
ariety, with the transmissions from
Daventry. Just why a 1,600-metre trans.
mission should suffer from ship interfer-
ence is a little mystifving, unless it be
that the few German ships using spark on
1,800 metres are the cause of the trouhle.

Strangely enongh, several of the com
plaints come from listeners in Germany
and France.

5XX Abroad.

This is a reminder that 5XX is still one
of the most popular broudeasting stations
in Western Europe, despite the c¢laims of
giants like Koenigswusterhauser, Langen-
berg, Hilversum, and others.

Diventry’s transmissions are listened to
nghtly in Northern Franca, Relgium,
Germany, and even Tlolland, though I
mmagine that the astute Dutchmen will
soon forget Daventry in the excitement
of building their short-wave sets to hear
PC 3.

Always With Us,

Last week it was tremblingly suggested
that oscillators were a dying race. The
hope was hased on the nomber of letters

of complaint received at 21O dnring
April. O fatal optimism! Look at the
figures for May
Ist week 187
2nd 145
Srd 158
4th 175

Meanwhile two Post Office anti-oscilla
tion vans are roaming the country, the
B.B.C. is issuing anti-oscillation leaflets
as fast as it can, and broadeasting has
been in existence for over four years.
And still the oscillator is in our midst

A German Conductor.

tHerr Scherchen, who conducted one of
the most successful of the B.B.C. national
concerts at the Albert Hall last winter,
is coming to the London studio on
June 9 to conduct a light svmphony con-
cert in which the \Vircless Symphony
Orchestra will take part.
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The Fditor does not hold himself responsible for the opinions of his correspondents.

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

EMPIRE BROADCASTING.

Rir,—I have read with great interest the articles in your
issues of April 27th and May 4th on Empire Broadcastiny, and
I certainly think it is time the Government woke up to the
necessity of broadcasting programmes from the Old Country,
not only for our colonies. but also for the benefit of Britons
vesiding in foreign countries. By this | meaun duplicating the
success of the Philips station in transmitting a programme that
can be picked up enjoyably in practically any part of the world.

Even before the advent of I'CJJ it was distinctly dishearten-
inz striving on a T-valve receiver {o pick up a B.B.C. stazion
in the hope of hearing Big Ben clime midnight, onlv to be met
with a roar of X’s and Morse; and vet a few minutes later to
change over to a simple 3-valve set and with the greatest of
ease (and apparently uny old aerial) tune in 2XAF—3,000 miles
away, twice the distance of aur nearest B.B.C. station—with
a strength and clearness really astonishing.  As for 5XX, the
super powes station, the less said the better. Now PCJJ comes
in at ““ phones-on-the-{able ” strength in broad daylight using
only 3 valves.

A census of the number of Britishers wio, in the hope of
hearing intelligible programmes from outside the 1.000-mile
radius of any B.B.C. station, hLave spent money on costly
receivers and then heen disappointed, would be illuminating.
There are quite a few on this little island.

Apart from the effect of hroadeasting the Englishinan’s voice
throughout the world, it s the daty of the Mother Country
to provide programmes, and above all, news items, for her
colonies and sons overseas. In how many different countvies
of the world have the American short-wave stations been heard?

Las Palmas. Canavy Islands. M. V. BLAKE.

Mayv 17th, 1927.

Sir.—\Would vou be good enough to intimate, through vour
admirable publication, to the bruss-pounding fraterrity the
fuct that they have no monopoly of the cther aiter the B.B.C.
stations have closed down. Those of us who listen as regularly
t0 2N AF us we do to the local programme may he few and far
between, but surely it is easy nmof to pitch exactly on 32.77
metres for the purpose of discussing counterpoises with some
““ham *’ in the Antipodes. Zez Confrey was playing magni-
ficently last night at WGY when some merchant started his
“ blibotty-blah, blibetty-blah ™ and spoiled reception fur a solid
hali-hour. It otten happens so.

Talking of ¢ blah,”” when are the B.B.C. going to drop that
hoary joke about low-wave work not heing reliable and give
the Colonies a chance of hearing the Mother Country. Broad-
casting is impressive and fascinating as the squave of the dis-
tance of the source of emission from the receiver, It is only
fair to the people of this country that this niedium of inter-
chunge of ideas should be opened up to them ulso by the
establishment of similar stations overseas.

It should not be difticult (through the Teague of Nations,
probably) to arrange a limitation of one short-wave high-power
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station in each country. There is no doubt whatever that
people must think internationally if we ave ever to have world
peace, and a good start towards it is to get them Listeniny
internationally.  Since listening to American broadcasting 1
have got an entively different idea of tlie American mentality,
and T am also beginning to understand the Germars and
Spaniards.  Listening to Lrench stations has merely confirmed
the opinion I had formed of France from personal experience.
I am convinced that national mentality is laid bare in broad-
casting programmes, and the wider the range of the pro-
orammes the sooner * foreigners ' will become ** fellow-citizens
of the world.”

The **DX-hounds ™ will. I am sure, when they realise that
people actually listen to the other side of the world for other
than test reasons, just cousider before they switeh on, and
“ keep off the grass.” JOHN WILLINGS.

Handsworth, Birmingham.

May 28th, 1927.

B.B.C. TRANSMISSION OF PIANOFORTE MUSIC.
Sir,—Referving to Mr. Smyth's complaint of the poor vecep
tion of 210 in the provinces, I should like to say that the same
trouble is experienced lieve (six miles east of Ipswich). and
that I believe I have definitely traced it to heterodyning by
Teipzig. This interference varies in severity. and cousists
sometimes of a definite and steady heterodyne note. some-

times of nasal ' distortion of speech and sometimes of
sharp fading accompanied by snatches of horribly dis-

torted speech or music from ILeipzig followed by tolerable
reception of 2O for a few moments. A very slight adjust-
ment of tuning will bring in Leipzig as lavge as life only equally
distorted. These different types of distortion may be due to
slight differences in my tuning from time to time, but I think
the question of possible distortion in my own set can be ruled
out, as I have three stages of neutralised H.F., detector and
2 T.F., and do not use any reaction for Tondon. Outside in-
terference is practically non-existent as I am well out in the
country, while other stations of less power and greater distance
come ir. quite undistorted. The set 1s reasonably selective and
separates Cardiff from london casily.

Iv is a great shame that yet another station should be denied
to us in this benighted spot. Defining a station worth listen-
ing to as one that will give full volume on a cone speaker
practically every night with no fading whatever, no distortion,
little or no interference from Morse or atmospherics, and all
(his without much reaction heing needed; ull we have here are
Daventry and Hilversum, and in a lesser degree Radio Puris
and Tangenberg. Iilversum more often than not is badly
jammed by >Morse. Tondon often provides a svmphony concert
or chamber music when Daventry is handing out rough stuff,
and that is just when one would listen to Tondon direct. T be
lieve the B.B.C. have already protested to Leipzig once: it
seems as if further action is needed. . J. R, KING.

Woodbridge, Suffollk.

Mav 24th, 1927.
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“The Wireless World " Information Department Conducts a Free Service of Replies to Readers’ Queries.
Questions should be concisely worded and headed  Information Department.”
slamped addressed envelope for postal reply.

Litz Wize.

d should be glad if you would eramine
the enclosed sample of “Litz" wire.
It appears to differ cansiderally from
the stranded conductor which 1 hace
seen used in certain .. Irans
formers. and 1 fancy its use may ac-
count for the poor results I am gel-
ting from my receiver, P. H. R.

We have, us requested, examined your
sample of wire, and in our opinion it
could not fairlv be described as ' Litz.”
It is made up from a number of strands
(not a multiple of three) twisted together
apparently at random, and we think it
probable that it has a higher H.F. resist-
ance than sohd wire of equivalent cross

sectional avea.
C o000

An Economical Project.

I have often heard it stated that anode
bend vectification is considerably les
seasitive than the leaky yrid type. [
live 30 miles from Darentry, and am
desirous of receiving this station at
moderate loud-spealer volume with
the least initial outlay and the
smallest cost of upheep. "My friends
tell me that I shall need a lealy grid
detector acith reaction followed by
a  trunsformer-coupled stage, and
have thrown cold water on my iden
of using an anode lend detector fol-
lowed Ly a resistance-coupled stage
with reaction. T. R. B.

We have no hesitation in saying that,
provided you can erect a reasonably effi-
cient aerial, your proposals are perfectly
in order, and your friends’ advice is non-
sense. Furthermore, always provided
your locality is not a bad one, and the
aerial 1s reasonably good, vou will have
ro need of reaction or H.F., but merely
need to use a simple anode bend detector
followed by one resistance-coupled stage
such as was described with full con-
structional details in our October 27th
issue last, under the title of * Economy
Two.”  This will assure you of good
volume coupled with very good quality.
From the economy point of view, we
advise 2-volt valves, one of the new high-
magnification valves such as the Mullard
P.M.IA. or Cossor 210 R.C., etc., being
nsed as detector, and in the output stage

a power valve.such as the Marconi or
Osram D.E.P. 215 or a similar 2-volt

power valve by other makers.

Each sep

Grid Bias for H.F. Valves,

{ harve constructed a receirer with two
P stages rather on the lines of

the « Wireless World Five” The
low-potential  ends of the truns-
Jormers are earthed to the screen

throngh the frames of the tuning
condensers, and thus the grid is
working at zero. as the sereen is also
connected to LT, negative. 1 now
wish to add weqative grid bins, but
waould prefer, if possible, to aroid
the mecessity of remocing the cou-
densers and fitling insulating bushes
to thewr spindles, Can you male
iy suggestions? W. F.

The simplest way of making the pro-
posed alteration would be to counect one
or two dry cells directly between the
grid of each valve and the tuned trans-
former. 1t is, however, bad practice to
insert a mass of metal at the high
potential end of the cireait, although in
practice this arrangement mav be per-
missible, s it is possible to obtain ex-
tremely small cells which are sold as ve-

placement batteries for the so-called
¢ fountain pen > flash lamps.  Another
niethod is shown in Fig. 1, and this is

probubly the sounder of the two. You
will see that the necessary biassing cells
are inserted in the low-potential end of
the tuned circuit. It yvour H.F. trans-

arate queslion must be accompanied by a

formers have seconduries of extremely
low resistance it will be necessury to
bridge each bins battery with a large
condenser, as shown in the cirenit dia-
gram (C, and C,). If, on the other
hand, you are using transformers with
secondaries of fairly high resistance, it
is unlikely that the extra internal resist-
ance of the dry cell will cause a notice-
able reduction i amplification, but you
should, of course, replace the cells faily
frequently.
[elieRele)

Keeping Out H.F. Carrents.

I notice that in several recent issues you
huve shown resistances of about 3
meyohm  connected directly in the
grid circuit of the first L. amplifier,
the idea leing to prevent, or rather
to restrict, the development of H.F.
potential across the LF. wonplifier. 1
shodd be glad to lnow if this
arrangcinent may be applied when an
L.F. transforuer couples the detector
to the amplifier. C. H. D.

The stabilising resistance may be used
in a transformer-coupled set, and it will
certainly do no harm. It is doubtful, how-
ever, whether its inclusion is worth while,
and 1n  any case the difficulties of
separating the H.F. and L.F. components
are less pronounced with transformer
coupling than when a resistance is vsed.
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Fig. 1.—Grid bias connections in H.F. am
mounted on a
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plifier in which the tuning condensers are
metal panei.
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An “All Wave ”’ Alteration.

1 harve vead wilh very greal interest and
appreciation your urticle describing
the “ All-Wace Four ™ recciver, and
have decided to budd it. [ intend,
however, to malke two alterations,
one of which you countenunce in your
article, that is, to use a transformer
in place of the resistunce coupling in
the last L.F. stage. My second sug-
gestion, which you do not mention in

the article, is to use a choke filter

oulput cirenit, 1 should be glad if

you would give me a revised diayram

showing e the connections for

making these alterations, and also

the most suitable valves lo wuse in
the 2, 4 and 6 volt clusses.

. F. T

Your proposed alterations to this re-

ceiver are perfectly sound in every way.

The transformer which you should use
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ductance. On the other hand, it must
not always be assumned that because a
chose has as low an inductance as 20
henries it will easily carry the plate cur-
rent of a power valve, because a cheap
20-henry choke will not necessarily do
this.  With regard to the blocking con-
denser C,, this should not be of less value
that 2 mfd. if possible, and it is prefer-
able, although by no means necessury,
that two 2 mfd. condensers be used in
parallel here (or, of course. one 4 mid.
condenser) in the interests of quality.
There is not much object, however, iu
making this condenser of larger value
than 4 mfd., although no harm will be
done, Using the choke filter civcnit, the
connections of the loud-speaker with re-
gard to its positive and negative ter-
minals is immaterial, as no plate current
will be passing turough it.

It should he realised that, if desired.
the single-wire extension system for

-
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valves by other manufacturers. Users of

4-volt valves have a similar range of

valves at thenr disposal, such as in the

Mutlard series V, and V, P.M.3. V,
P.M.3.A, V, D.M4, or preterably
P.M.254. Other valves are the Marconi
D.E.L.41) for V., The D.E.I.4IC

should make an excellent delector with
the D.E.P.410 as the output valve. It
should not be forgotten that many readers
prefer to use a 2-volt valve as anode hend
detector; owing fo the foct that usually
a 2-volt valve makes a better anode
detector than those of greater filament
voltage.  Thus, using 6-volt valves, we
could use a 2-volt 0.1 umpere valve such
as the Mullard P.M.1A as detector, bnt
in this case it must not be forgotten that
a vresistor of at least 40 ohms value
should be placed in servies with R, and in
the case of using a 4.volt accumulator
the fixed resistor in sevies with R, must
be at least 23 ¢hims.  No harm will be

/
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Fig. 2.—Modified ** All-wave Four " circuit with transformer coupling for the sccond L.F. valve and choke filter output circuit.

should e of & good make having a high
inductance primary (50 to 80 henries).
In a case where a reliablc manufacturer
makes his transformers in more than one
rittio, vou should choose the lowest ratio
which  will he 25:1, or thereabouts.
With regard to the ontput choke L, this
need not have a greater value of induct-
ance than 20 or 30 henries. There is no
harm in using a higher inductance pro-
vided that the manufacturers specify
that the iron core of tha choke is so de-
signed that it will cope with the heavy
plate current of the output valve without
magnetically saturating. Thus, the 32-
henry choke made Ly Messrs. W, G,
Pye, Ltd., is suitable in every way, al-
though of slightly higher inductance than
we have mentioned. The pomt is that,
all other things being equal, higher in-
ductance mieans that the choke will
saturate at a much smaller value of plate
current than would be the case if it were
of a lower inductance.

Since we shall use a power valve in
this last stage in any case, there.is not
the slightest object In using a high in-
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using the loud-speaker at a remote dis-
tance from the receiver may he used here
if desived. In this case one terminal of
the loud-spesker will connect wie the
single extension wire to the terminal
marked A in the diagram, the other ter-
minai of the loud-speaker connecting to
the vemole earth.  Terminal B in our
diagram being then left Llank. Having
made this alteralion the valve at V. will
need to le changed, und one of about
20,000 to 30,000 ohms impedance and of
as high a magnification factor as possible
(provided a 30,000 ohms impedance is
not exceeded) should be used. Suggested
valves in the 2-volt class then are: V|
Muliard P M. LH.F., Cossor 210H.F., or
similay valves by other makers; V. Cossor
R.C.210, Mullurd P.M.1.A.] or similar;
V., Mullaed PM.1ILHF. or Cossor
210H.T.; V, can be Mullard P.M.2, May-
cont or Osrtam D.E. P.215, or simtlar
valves. Those who favour 6-volt valves
can use for V, and V, Marcont or Osram
D.E.5.B or Mullard P.M.5.X, Mullard
P.M.5.B. for V,. and for V, D.Eb5 A or
P.M.256, or, of course, similar types of
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done in exceeding these values slightly
in order to obtain an ustrument marketed
as a stock vesistance hy a manufacturer,
since we do not necessarily want full
emission, and therefore need not have
full filiment vollage on the detector,
owing to the high resistance in its anode
cireuit,
0000

A Single Stage L.F. Amplifier.

Please tell me 1f the transformer-coupled
L. amplifier desiyned for adding to
the “Nucleus” receiver which was
described in your 1ssue of March
23rd, would be suitable for use in
conjunction aith a crystal set, and
also if any wmodiftations would le
necessary. C. L.

The L. F. unit to which you refer would
be quite suitable for the required purpose
and no modifications are necessary. It
could, however, be improved slightly from
the point of view of neatness if instead
of fitting battery sockets on the face of
the panel you were to mount a terminal
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strip on the baseboard and pass out the
connecting leads through a hole in the
back of the cabinet.

[elelele]

Problems of Aerial Coupling.

I have beer carefully vreading wyour
article on the ' 41l - Ware Four”
recewver, and, w discussing the ques-
tiong of * apcriodic’’ or fully tuned
aerwl coupling, 1t would seem that
aperiodic aciial coupling iz mot of
great use ahote 600 metres, whilst on
the normicd  lroudeast  bund  both
forins of coupling work very well. I
am huillding a short wave receirer,
however, und am desirous of know-
ing which system to use. The re-

o erver il be for wavelengths below
200 metres.

It may be said that on short wave-
lengths apericdic aerial coupling is the
only system to use, and the shorter the
wavelength the move does this rule hold
good.  On the normal broadecast bLand
between 200 metres and 600 metres both
systems of coupling will work very well,
and there is not a great deal {o choose
between them. Possibly, on the lower
part of the lroadcast hand, aperindic
aerial coupling would be the best to use,
although, when approaching 600 metres.
the fullv tuned method would show a
marked superiority. Either system mayv
be used with good effect. however, for
the Throadeast band of wavelengths.
Speaking genevally, a fully tuned aerial
should he used ubove 600 metres, and
the longer the wavelength the more does
this rale apply, so that a fully tuned
acrial is the only thing to consider on
very long wavelengths, just as on very
shoit wavelengths aperiodic aerial coup-
ling 1s the only thing to consider.

Many people working on a very long
wave station may find that such a station
may  come in loudly with apparent
aperiodic conpling, since there is no tun-
ing condenser across the aerial tuning eoil,
But, in veality, it is probablv not aperiodic
aerial coupling at all which is Leing
used, the aetual facts being that, owing
to broad tuning on long wavelengths. the
serial capacity and the self-capacity of
the coil give the effect of a fully tuned
aerial.  Aperiodic aerial coupling can he
made to work on long waves, but nsually
the primary winding must be designed
for the aerial it is to be used upon, and
the wavelength it is to receive.

Thus it was found, when first designing
the “ All-Wave Four.” that an aperiodic
aerial coil could be designed for Daventry
when the set was used on a given aerial
and maximum efficiency was oltained,
bnt it was found also that using an aerial
of different dimensions the number of
primary turus no longer held good. or
using the same agrial, the same number
of primary turns no longer held good on
Radio Paris, for instauce, as he was of
fonger wavelength. Radio Paris was still
receivable at good strength, but not any-
thing like at maximum efficiency. On the
other hand, a5 you know, aperiodic aerial
coupling need not be changed over the
normal broadeast band for different wave-
length stations, nor need 1t be changed
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for aerials of difierent dimensions, pro-
vided always, of course, that all the
aerials are of the average type, and not
exceedingly long or exceedingly short,
such, for instance, in the latter case, as
a-small indoor aerial. In the latter case
it would be move efficient to connect the
small indoor aerial direct to the top of
the grid coil. '
ccoo

Constructing a Home-made Cone
Loud-speaker,

I possess a loud-speaker unit and under-
stand that some time back you pub-
lished an article on the construction
of a cone loud-speaker using « unit
sundar o that in my possession.
Unfortunately [ have muslaid this
1ssue, and should be obliged if you
wauld give e the date of the pub-
lication in which this article up-
peared. R P S

We think youa refer to an article en-
titled " Loud-speaker for Home Construc-
tion,” which appeared in our issue of
November 10th, 1926. Excellent results
were obtained from the loud-speuker
described, and the quality of reproduc-
tion compared very favourably with that
given by commercial types. The construc-
tion of a horn having good acoustic quali-
ties would be outside the capabilities of
the average lLome constructor, whereas
the come diaphragm presents  little
difliculty.

BOOKS FOR THE
HOME CONSTRUCTOR

Issued is conpunction with ** The Wireless World.”

“TUNING COILS AND METHODS OF

TUNING,” by W James. Price 2/6 net.
Ly Post, 2/10.
“ THE HOME CONSTRUCTOR'’S

WIRELESS GUIDE,"” by \W. James. [Prics

3/6net. By Post, 3/9.

“MAST AND AERIAL CONSTRUC-
TION FOR AMATLURS,"” by F. J
AINSLEY, A.M.I.C.E. Price 1/6 net. By Post, 1/8.

Oblainable by post {rennltance with order) from

ILIFFE & SONS LIMITED,
Dorset House, Tudor St.,London E.C.4,
or of Bookscllers and Bookstalls

Eliminating 2LO.

1 am sitwated three miles from the Lon-
don Station, and wish to consiruct
a receiver awhich will enable me to
tune in some of the more distant
broadeasting stations while London is
working. I should be obliged if you
would inform e which of the re-
reivers vecently described in your
peper would  most  satisfuctorily
answer my requirements. W. 15, P.

The best advice we can give is that
you make up the < All-Wave Four > re-
ceiver described in our issue of April 27th
last.  Exhaustive tests have been carrvied
out at varying distances from 2LO and
at three wmiles it was possible to tune-in
a station on 385 metres with no sign of
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interference from the London Station.
An added advantage which this receiver
possesses over those previously described
lies in the use of interchangeable 1.1
transformers, thus enabling the frequency
valve to be employed for the reception
of stations working on the longer wave-
lengths.

0000

A Misapprehension.

I have been reading with some interest
the * Extrocts from Readers® Logs’’
published in recent issues, and us
they seem to be able to receive from
practically any part of the world, |
should like your advice 23 to where 1
could buy a suitable receiver to gire
equadly good results. [ am an aliso-
lute beginner and do not propose to
construct my own set. R. W.S.

We think that you are mistaken regard-
ing the signals heard by our readers. The
published call-signs rclate not to  tele-
phony stations, but, in the vast
majority  of cases, to  short-wave
amateur transmissions of Aorse, for
the  reception of which, naturally,
a knowledge of the code is essential,
and, as you are a beginner, vou probably
have no experience of Morse signalling.
If we are mistaken in this and vou really
do wish to receive Morse transmissions,
we should Dhe pleased to give you the
addresses of one or two manufacturers of
satisfactory short-wave sets.

©ooo

Long Waves and Short Aerials,

three-ralve receiver, a detector and
tiro stages of low-frequency amplifi-
cation, gives fair loud-speaker recep-
tion of the London Station 30 miles
away, hut athougl I wn less than
100 smiles from Darventry this station
is mdifferently rveceired. My aqerial
is 35f1. Ligh and 50/t. long, the down
lead heing tolen from the centre of
the horizontal portion.  Can  you
make any sugyestions that will ¢nable
unproved reception of Darentry to he
obtained without impairing the re-
ception of the London station.
J. 8.

The poor reception of the Daventry
Statton 1s without doubt due to the type
of aerial employed, and we think a
definite improvement would rvesult if an
aerial of the inverted “L ™ type were
erected. Actuallv the effective length of
wire in use is only 60ft., this being the
length of down lead plus half the length
of the horizontal portion. If, now, you
were to connect the down lead to one end
instead of to the centre of the horizontal
portion, a total length of 85ft. could be
obtained, which would result in a longer
fundamental wavelength.  Under these
conditions less  loading > of the aerial
would be necessary to tune it to the
Daventry Station’s wavelength with a
corresponding increase in signal strength.
Also we should expect a slight improve-
ment in the reception of the London
Station.

Ny
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be able to achieve the desired increase in selectivity.
The reduction in the cost of valves will also, no doubt,
result in a very large section of the public hitherto
satislied with a crystal receiver acquiring valve sets.
We have at the present time several commercial

RECEIVER DESIGN.

HE design of reccivers for broadcast recep-
tion in ihis countrv is, of course, governcd
to a very large extent by the policy of the

B.B.C. and the distribution, wavelengths, reccivers which are admirably designed and will meet
and power of their the alternative programme require-
stations. In the early z””””"""”"‘*"”“”’""’ ments, but these sets are in the
days the wavelengths ¢ CONTENTS i minority aml are very high priced.
of the transmitting stations were R Shon § In carrving througi our poliey of
confined to one band, and de-  $ Forrormap : 739 & reviewing cominiercial receivers of
sivners had a clean-cut line on ¢ Dirrox Park RN Eaal 740 § interest we deal in this issue with
which to develop their receivers. ¢ By I. F. Herd. 1 a set of American origin which is
Then came the Daventry station, i Tie Wonroh's LARGEST VALVE 743 now beiny sold in this couniry
which complicated matters very ¢ Two-Taxee Aur Startoy RECEIVER under licence from the Marcom
much for the set manuflacturers, & {Concld.) 745 Company at a price which makes it
who found that the public demand 4 By A J. Bull § a kecn competitor of a farge num-
was for receivers capable of re- ¢ Hixts axp Tres 751 ber of British sets, because it has
repl\on on both the short band and $ Tun EXPERIVENTER'S \01‘1-: ROOK 754 the required selectivity and range
the Daventry wavelength. ! By * Empiricist.” to make it admirably suitable for
I'he policy of the B.B.C. up Currest Torics .. 756 § the requirements of the regional
till now has been to induce listeners i Broapcast RECEIVIRS — CROSLEY : scheme, and 1t has the further
to concentrale exclusively on their \Monrr 5-5¢ . 758 ¢ advantage that, viewed in thé
local station, with Daventry as an % REGULAR BROADCAST 'lP\\sMIS&IO\S 760 z light of present equivalents, the
alternative, though as things have Sperpr  RADIOTELEITIONY  SYSTEMS 3 price is right.
worked out Daventry has very % (Concld.) . o 7633 We would wyge manufacturers
seldom leen an alternative pro- ¢ By 0. F. Brown. $ here fo get ready for the foreign
cramme to London.  Now that $ Broapcsst Brevrries 66 ¢ competition which is bound to
the recional scheme seems likely $ New Areanatrs 768 ¢ come about when, as a result of
to go through, having as its ob- $ Lerrers 10 Tue Eprtor 769 ¢ the introduction of the regional
ject the provision of alternative i NEADERS’ PROBLEMS ! 3 scheme 1n the antngﬂn,l theBrevepl-
rogrannies from different & + tion conditions of the ritish
.I:tnt%onq: the set designer must, in M SreseeeReeme * listener will compare so closely

many instances, turn his attention to modilying his
existing models.  Once the regional scheme is in opera-
tion the interest in receiving alternative stations will be
estended, and this will require that receivers should be
more selective than the average receiver of to-day, and in
many cases it will be foun(l expedient to add an H.T.

stage where this is not already provided ; in fact, it seems
likelv that the H.T'. stage will be necessary in order to

A5

with those of America.  Some drastic reductions in price
and important madifications in the majority of what may
Le described as the standard broadcast receivers of to-
day will have to come about, even at a cost of sacrificing
appearance and many of the relinements characteristic of
the Brirish set, the requirements of vange and selectivily
with goodd quahty must be met at the rwht price if the
future of British sets is to be assuved.
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1 | DITTON PARK |§
1 RESEARCH STATION|

Apparatus That Will Be Used
During the Eclipse for Studying

the Propagation of Waves and
Atmospherics.
By J. E. HERD, AM.LEE,

which is mounted in the tripod structure Lelow the frame.
The set is for work on the broadcast band and is used
exclusively for making directional measurements on broad-
casting stations.

A special hut has been constructed to house the direction-
finder. "The hut is supported on large porcelain insulators,
and 1s electrostatically screcned Ly wires passing over

tained by the Department of Scientific and Tndus-
trial Research, and the work is principally in con-
nection with wave propagation and atmospherics.

The station is divided into two sections, one in each of
two large ficlds on the estate of Ditton Park, near Slough,
an historic site which is now the home of the Admiralty
Compass Observatory. In one field the work done con-
cerns problems of wave propagation—i.c., absolute signal
strength measurements, fundamental problemsof direction-
finding, including measurement of the electric and mag-
netic components of the arriving waves and their respective
states of polarisation, night crrars, and other factors due
to the ionised upper layer of the atmosphere. The other
section of the station is devoted to the study of atmo-
spherics, and js possibly unique amongst wireless stations
in its affection for what are mostly regarded as undesirable
visitors.

f I 1H IS radio research station at Ditton Puark is main-

Wave Propagation,

The characteristic feature of the ““ propagation ™ side
of the station is the wide separation of the different build-
ings, which house the various measuring apparatus to
prevent any form of interference between the sets. The
need for such precautions will be realised when it is men-
tioned that four or five separate measurements are fre-
quently being conducted simultancously on the same sig-
nals for complete correlation of the various effects to be
measured.

In one hut there is a direction-finder specially designed .
for measurements of the magnetic elements of the arriving N
wave.  This instrument was described and lustrated in =
the issue for August 11th, 10926. The frame aerial is SO L
rotatable about both vertical and horizontal axes, and . _ )
screened leads are carried in a brass tube to the apparatus, T e oD A fenin (1 e .‘.;ie;lai’t:“}:{‘%of;‘.‘i.;““"“

A6
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cathode  ray  oscillograph.
\When no signal (or atmo-
spheric) 1s  being veceived
; nothing is visible hut  the
normal green fluorescent spot
on the screen of the tube.
The wrrival of a  signal
y voltage opens out the spot
into a line which makes the
5 same angle with the vertical
axis on the screen of the
tube as the line of the trans-
mitting station makes with
- ‘ the true north south line.

: ; : The screen of the tube can
thus be userd as a direct-read-
) ing wircless compass.  This
| holds good cven with indi-
1 . vidual atmospherics lasting
only a thousandth part ot
a second. Tn this case the
indication is in the form of
a momentary ‘¢ streak ’' of
fluorescence, giving the direc-
e ———— tion ot the single atmospheric
in the same manner as a
signal.

k7

Fig. 2.—Testing the new wireless compass which makes use of the visual directjan-finder.

small porcelain reel insulators mounted on an external
tframework.

Tn Tig. 1 is seen a portable direction-finding set mounted
on the top of its screened amplitier.  The tront of the
sereen is shown open while the observer is making adjust-
ments preparatory to directional measurements.

The direction-finding apparatus shown will be used for
observations during the forthcoming eclipse, similar appa-
ratus also being employed to make measurements n the
region of totality.

A set for the measurement of long-wave signal strength
is also available.  Signal strength is measured hy com.
parison with a known local input, the measurements being
cffected on a string (Linthoven) galvanometer.  This set
and similar apparatus at other places, operated by ob-
servers working in conjunction with Ditton Park. will also
e in use for special observations during the cclipse.

Atmospheric Recorders.

Oun the < atmospherics *? side of the station the norable
externul feature is the extensive aerial system. One
systemi of large crossed loop aerials is employed for the
Visual direction-finder, while another large 1" aerial
of about 1,600ft. (otal horizontal length is uvsed for other
purposes, including the study of atmospheric wave forms.

The main acrial system is shown in the title of this
article. The central mast seen is about 2ooft. high, of
wooden lattice ; the out-masts are about 133tt. high, of
box construction, each heing Gooft. from the centre mast.
The two out-masts visible are vespectively north and

ceouth.  Similar masts, east and west, complete  the
crossedd loops. while two other box masts supporl the
outer ends of the T 7 aerial.  The main laboratory
huilding is seen at the foot ol the central mast.
The large crossed loops are used for the visual direc- Fig. 3.—Visual direction-finder. The observer is watching the
. 2 molkeE i lirecti . . . e . fluorescent screen upon which the direction of the atmospheric
tion-finder, the directional indication being given on a is indicated by a line of green light.
A7
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observer left inside to deter-
mine the dircction of a
signal, afterwards check-
ing the accuracy of the
bearing by the position of
the hut as read on the large
circular scale visible on the

ground.  T'he visual direc-
tion-finder in the interior
of this hut is shown in

operatior: in T'ig. 3, where
the observer is demonstrat-
ing the use of the fluores-

cent line to indicate the
direction of a transmitting
station

The photograph of Tig.
4 shows apparatus recentlv
developed for recording the
atmospheric disturbance on
each of six wavelengths.

Six separate  sets,  each
using  nine valves, are
used, the recording in-

strument being the double-
thread recorder seen to the

Fig. 4.—Apparatus for recording atmospherics simultaneously on six different wavelengths,

here are nine valves in each of the six receivers.

Tig. 2 shows a rotating hut which is being used for
testing the performance of a similar apparatus working
on smaller loops for the direct reading of the direction
The loop aerials are wound round
the outer framework, on the grooved porcelain insulators
The hut can be rotated to anv azimuth and the

of wireless signals.

shown.

Low-power Heard in the Anti-

podes.

Signals

Since the preparation of the note on
page 692 of our issue of June 1st, in
which we recorded the report of recep-
tion in Tasmania of transmissions on a
6-watt input, we have received letters
from other correspondents oun a similar
matter.

Mr. D. B, Fry (G5UY), Mayfield,
Sussex, has received a card from Mr. C.
Harrison, of Bellevive, Tasmania, report-
ing the reception of his signals on
April 220d at 7.39 p.m., Tasmanian time,
with an O-v.-1 receiver. Mr. Fry was at
that time wusing a hand generator giving
an input of 9 watts.

Mr. F. N. Baskerville, on the other
hand. reports having heard O7 2AR-- M.
A M Rennie, 67. Camphell Street. \Wan-
ganui, New Zealand—last Novewnher on
34.5 metres when he was using only
2.5 watts Input.

American Short-wave Tests.

A correspondent in Birmingham reporis
that daving the short-wave Lroadeasting
tests from 6 pan. B.ST. on Saturday
June 4th, to 6.12 p.m. on Sunday, June
5th, he was able to receive the programme

visual

TRANSMITTERS’ NOTES
: AND QUERIES.

from one or other of the stations duving
the whole 24 hours on a 2-valve set.

e states that during the time when it
was daylight all across the Atlauntie
2NAD on 22.07 melres was received much
better than 2NXAT on 33.77 metres, {he
latter being at times inaudible. During
the hours of darlness all across the ocean
2XAF was much hetter and stronger than
2N AD, though both stations came through
well

When it was darvk at the receiving end
and light in America 2XAD was louder
and more consistent than 2XATF, but when
the conditions of light were reversed
2XAF was stronger, 2XAD Deing in
audible from 6 to 11.7 am. an Sunday
morning.  For 18 out of the 24 hours
every word of speech was clearly heard
fram one station or the other.

www americanradiohistorv com

right of the picture. The
The observers are calibrat-
ing  the apparatus at

the input and oufput ends respectivelv.

The atmospherics apparatus shown will be in use for
special chservations during the eclipse period, while a
direction-finder
recorder will also be in operation at a point north of
totality for comparison with Ditton Park results.

and an atmospherics strength

General Notes.

Mr. G G. Livesey (2BZT), Stourton
Hall. Horncastle, Lincs. has been experi-
menting with a reeeiving aerial consist-
ing of 60ft. hovizontal wires arranged in
V' shape Oft. above the earth, with
which he has received U 2NAD at good
lToud-speaker strength on an 0-v.-2 Schnell
receiver. 2XAD, which relays the WGY
programme at 1.0, B.S.T., in the small
hours of Monday morning, is, like 2XAF,
erystal controlled.

A correspondent in China, writing on
May 19th. asks if any reader can give
him the power used by PCTT and PCPP,
which lie has picked up there at good
strength on an 0-v.-0 receiver.

New Call-signs and Stations Tdentified,

2AZP L. Sanderson, 230, DPonham R, Hrixton
LHIL, S.W.2.

2BQA A, Cawley, “Sunnvbank,” Church St.,
Frodshain, Nr. \Warrington.

2BQH G. G. Il. Bennett, 26, Blenleim Park Rd.,

Croydon,

GW 18C W, . lienson, 46, Dufferin Ave., Dubiin.
Transmits on 23 and 45 metres, usually
between 160 and 2300 G.M.T,

ED7ZM G. Bramslev, Laboratory of Telegraphy
and Telephony, Roval Technical Collece,
Farimagsgade, Copenhagen.  (Change of
address,)

Q.R.A's Wanted,
G 5FO, GoLl', NUIXT. ZAX.
A8
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New 100 kW. Valve Used by WGY.

PO E highest powered transmitting valve in the world
i< now heing nsed by WGY, the General Electric
Company’s big broadeast transmitter at Sehenee-

tudv. NoYL The valve is one of the latest desclopments

af that eompany’s research Liboratories, and is rated at

160 k.

The witisation of this valve, which takes the place of
cicht 20 KW, valves, marks the occasion of the first

Internal comstruction of the 100 kW, valve.

practical use of a valve of this size for broadcasting.
Mounted in its water jacket, ready lor use, the new

valve stands 7 3ft. high and weighs about oo 1h, The
tungsten filament ix 8ft, long and has a diameter almost
equivalent to that of the Tead of a pencil. It contains
two ounces of tungsten, or about 730,000 times as much
ol this metal as an ordinary bright-enitter receiving valve.

In arder to keep the filament straight, several pounds
tension is necessarv. and this is obtained by means of a
spring, N, which resembles an ordinary screen door hinge.
‘T'o heat the filament 6.55 kW., or about 11 h.p., s re-
quired. This is equivalent to the power used to light
one hundred and seventy go-watt lamps.  The  leads
carrying eurrent (o the filament arve as large in diameter
as o lead peneil, and the terminals used on these leads
are similar to those common in switchboard construction.

In the development of the 1oo kW, valve the engineers
haed o devise an entirely new structural design to provide
the necessary strength and durability.

Details of Construction.

Outside its water jacket the valve stands five feet high,
and. as can be seen in the photograph, two-thirds of this
height comaists of the copper envelope H, which is four
inches in diameter. The envelope serves a double pur-
pose, Tor 1t contains not enly the elements of the tube. hut
is itself the anode or plate of the valve.

The upper third of the valve D iz made of glass,
through which the filament and grid leads make their in-
sulated entrance. The glass bulb is 22in. long and gin. in
diameter, and it is sealed at I to the open end of the
copper anade tube by a machine process, m such a way as

www americanradiohistorv com
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The World’s Largest Valve.—

to make the junction I of glass and copper mechanically
strong as well as vacuum tight under varying tempera-
tures.

Two copper cables, B, of a sizc capable of carrying a
current of several hundred amperes act as leads to the
filament, and are connected to tungsten rods, K, which, in
turn, pass through the pinch seal I to the ends of the
filament.  Three lengths of tungsten wire, M, each roughly
16in. long, connect to each of the filunient leads, where
they come through the pinch, thus forming six parallel
filament spans. These pass within the grid and meet at
a common point at the filament spring suspension in the
lower end of the tube, which is held in position by a
quartz insulator, O, and spacer disc, P.

The grid within the copper envelope is cylindrical, and
has an overall length of 3ft. gin. In design it is a
spiral.  The grid frame L is a most ingenious structure
of molybdenum and tungsten and is clamped to the glass
at J. Bracing such as is common in stcel bridge con-
struction, is used in the design to provide maximum
strength with a minimum of metal.

Sufficient rigidity and strength are necessary in this

SUNE 15th, 1927

construction o prevent short-circuiting due to swaying
or sagging. A minimum of metal in the grid structure
facilitates  the exhausting of the valve and mini-
mises the possibilities of ““softening ”’ at a later date
due to the release, under working conditions, of occluded
gas. The state of the vacuum is estimated during pump-
ing by means of the jonisation gauge A, which is really
an ordinary receiving valve to which meters are attached
for measuring grid current.

The grid connection C inside the valve is brought out
through a special arm part way up the high-tension glass

‘bushing to a flexible outside griil terminal wire.

A uniform flow of water around the anode of the valve
is necessary to prevent unequal heating, and for thik pur-
pose a new type of water jacket has been designed.
This consists of an ordinary jacket with an inner fexible
jacket secured to the flange G to direct the water past
the anode,

The valve is now being operated as a plate-modulated
power amplifier at WGY, where, due to the limitations
of the circuit, the output is normally held at the compara-
tively low value of 50 kW. Engineers are thus securing
valuable operating (lata on the new valve. A. D.

USING BURNT-OUT TRANSFORMERS.
Conditions Under which the Secondary Winding may be Used as a Choke.

NI fairly frequently sees suggestions in the tech-

nical Press to the effect that the sccondary of an

intervalve transformer can be pressed into service
as a choke after the primary winding has ““ burnt out.’’
Provided that the limitations imposed by the fineness of
the wire with which the secondary is wound, by the very
large number of turns, and by the comparative smallness
of the iron core arc duly respected, such a transformer
can be made of great use.

The fineness of the wire is a drawback chiefly insofar
as it raises the D.C. resistance of the winding ; the trans-
former secondary is therefore unsuitable where heavy cur-
rents have to be carried, on account of the large voltage-
drop across it. As a smoothing choke in any type of
battery eliminator, for example, it would be utterly out
of place for this reason alone. Further, owing to the
large number of turns, and the smallness of the core, the
iron will become saturated if any attempt is made to pass
a heavy current through it.

Choke Coupling,

This latter limitation must be borne in mind, too, if
it is desired to use the transformer in a choke-coupled
amplifier ; if the valve that precedes it is of comparatively
low impedance the plate current would almost certainly
saturate the core, for, with the average secondary, onc
milliampere is about the maximum permissible current.
Owing, however, to the very high inductance, which is
usually well over goo henries, there is no objection on the
score of quality to using before it a valve of high imped-
ance (say fiom 50,000 to 100,000 ohms), and the plate
currert will in this case be too small to cause trouble from
saturation. Further, the high amplification factor of such
valves enables considerable amplification per stage to le

attained ; as much, in fact, as can ie had, for the same
quality, with transformer coupling, using valves of lower
impedance and amplification factor.

Used in this way, the burnt-out transformer nced not
be regarded in any way as a makeshift, for it will prob-
ably prove a better instrument for this purpose than the
majority of commercial L.F. chokes, the inductance of
which in many cases is deplorably low.

Avoiding Saturation.

The remaining purpose for which it is usual; in wireless
practice, to employ a choke is as output choke where choke-
condenser feed to the loud-speaker is employed. For this
purpose the secondary, as it stands, is quite unsuitable,
but in cases where the disadvantage of the D.C. resistance,
with its accompanying voltage drop, is not serious, it may
be converted into a tolerable makeshift by providing an
air-gap in the core, which has the dual effect of reducing
the inductance to a more suitable value and of preventing
saturation of the core. The air-gap is introduced most
easily by dismantling the core, and rebuildimg it without
allowing the stampings to overlap. Normally the T stamp-
ings are pushed in alternately from each end of the boblin,
but if an air-gap is required it is necessary to put them
all in from the same end, and to bring all the U stamp-
ings round the hobbin from the other end, clamping them
so that there is a small gap Letween the ends of the U and
the cross-har of the T.

It is hardly advisable to use a transformer convertec
in this way as output choke after a ““ super-power ’ valve,
because the voltage drop is likely to be considerable in this
case, owing to the large plate current ; after a power valve
of some 8,000 ohms impedance, however, it may prove
very serviceable. A. L. M S.

A 10
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 TWO-RANGE
ALL STATION
_ RECEIVER

A Three=unit Set Covering the
Entire Broadcast Band with

Switch Action for an Alternative Programme.

By A. J]. BULL.

(Concluded from page a2 of previous Issite.)

I'I'H the unit comprising the valve-detector and
low-frequency stage completed and in opera-
tion on the loeal station, attention can be turned
to the long- and short-wave high-frequency ampliliers.
Unit B.—The long-wave unit (IFig. 12) covering a
wave-range of 000 to 2,000 metres ix probably the most
simple of the three to construct. With working draw-
ings and compenent parts to hand,  the unit can he
assembled ready for wiring in about two hours.  Care
must e exercised, however, to ensure that the Utility
switeh is mounted on the haschoard in line with the one
mounted on unit C, so that when, at a later staze of
assembling, the rod connecting the switches is added, it
shall aperate smoothlv.  The chemite pancl (Vg 13).
after drilling, is attachied to the baseboard by means of
two angle brackets and a picce of wond bing square Dy
toin. lemg. Tastencd G0 the base immediately Tebind the
panel and tn which the panel is serew el
The next step is to it the three variable condensers,
acrial and carth terminals, wond flament rheostat o the

PR
e

Fig. 12.—Unit B,
metres.

A IIL

The two-stage high-frequency amplifier, covering a waveband 600 to 2,000

e s o s cmaatec

e

panel. and the remaining components to the basehoard
in positions indicated in the working drawing (Fig. 14).
Upon completion ot that work the Tgranic coils Nos. 150
and 200 and the two Gambrell coits should be inserter
tightly in their respective plugs and wiring commenced.
Begin the wiring with the filament circuits, which
Jiould be connected up with No. 22 tinned copper and
Sistoflex (Fig. 17). Make other connections with No. 16
SAWLGo, the leads feing as shore as possible.  Where,
for example, @ go-degree bend s needed, arrange it so.
In ~hort. make @ zood job ot the wiring, and, as a result,
when et the receiver is stabilised it will remain so in-
Jdelinitelv. The two input connections shown at (IFig.
15) and the three autput leads shown by the dotted lines to
4o 5. and 6, are made with 23/.007in. rubber-covered
Nevible wire soldered to their respective  components
mounted on (he basclhoard ; they thus heeome an integral
part of the unit. Mo the remaining ends of the input
wires Clix plugs are attached, coloured red and black,
representing aerial and carth respectively, and to the out-
put wires tags are soldered.
- (it A —"Turping now to
Y Fie. 16, it will be scen that
) mie J\is Inomany respects
W similar o Boand that the
4 tuned anode coupling between
/ the valves is substituted for
10 transformers. These
& are similar to the HL L, inter-
valve couplings adopted in
The Wirdess World Livery-
man Four receiver.  As the
*principles underlving the de-
sen of HUFL transformers
have so often heen explained
% in the pages of this journal,
g the writer Joes-not Leel justi-
el in introducing theoretical
: consideration of transformer
o design in this constructional
o article: he  will  therefore
comment, in passing, that it
is essential to the suecessful

5
o

&
¥
X
H
§
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Fig. 13.—Details for dril'llng the panel of Unit B. Slzes of holes:

4BA screws.

design of H.I". transformers to give good selectivity, to
reduce to a minimum the electrostatic coupling hetween
the windings.  Consequently, the distance between the
primary and secondary windings, the nuniher of primary
turns, spacing between turns, and diameter of wire cm-
ploved. is of great importance. An examination of the
coils designed for the *“ Evervman Four ** will reveal that
due consideration has beea given to these points, and
therefore, in view of the fact that the coils can be pur-
chased ready made from most wireless factors, it is
recommended that they be adopted in this unit.

If the coils are to be constructed minor modifications
may he made to simplify mounting. The coils

E, 1/8in. and countersunk for No. 4 wood screws.

A, 12in.; B, 1/4in.; C, 5/32in.; D, 5/32in. and countersunk for

may be mounted rigidly by means of brass rods
sin. long threaded 4BA and passed through small
holes in the cylindrical formers, as shown in g, 5% ;
4BA nuts are placed on either side of each rod, where
they pass through the holes and grip the wall of the
cylinder.  In a similar manner the ends of the rods are
secured to a baseboard measuring sin. x rin. x §in.
Following the construction of the H.F. transformers,
the ebonite panel should be drilled to receive the three
variable condensers, filament rheostat, and Utility switch
(Fig. 18). The diniensions of this panel and baseboard
are identical with those of unit B, and the position of
the components on the panel are the same. ‘T'here are,

2%

Fig. 14,—The baseboard of Unit B, showing the positions of the components.
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instance the detector v

lhowever, no A and 10 terminals.  The panel is attached
to the baschoard by angle brackets and wood strip in a
similar manner to that of unir B.

The H.F. transformers and remaining components are
now screwed to the Laseboard in accordance with the
particilars on  the working drawing (Fig. 19), and
wiring commenced and car-
ried out on similar lines to
the long-wave unit, using the
practical  wiring  Jiagram
(Fig. 20) as a guide. the
three output connections (to
be made 10 terntinals No. 1
2. and 3 of unit C, see Tig.
13) are macde with 25/.007
rubber-covered wire soldered
1o their respective cow-
ponents, tags being provided

for the other ends.
Testing.
The three units having

been constructed and wiring

checked with the diagrams,

they should he placed on a

convenient table in their nor-

mal working positions (hut

without cabinet) and with the
A 13

WWW american

sistance coupling has been substituted for transforme
alve becomes an anode bend rectifier when connected to the short-wave H.F, amplifier.
Ry;, 100,000 ohms; Rz, 0.5 megohms; Ri;, 0.25 megohms; Cy, 0.0001 mfd. C)pand Cyy,

cy stages. In this
Ryg, 150,000 ohms,
0.1 mfd. (mica dielectric).

r coupling previously skown in the low-[requen

Utility switches mounted on Beand C linked together by
means of the wooden rod.

An inspection of the receiver at this stage should re-
veal eight rubber-covered wires with free ends, six of
which are fitted with tags and two with plugs coloured
red and black respectively. Having connected the former

Fig. 16.—Unit A, Two-stage H.F, amplifier with a wave range of 200 to 600 metres.
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AERIAL

EARTH

Fig. 17.—Practical wiring diagram of Unit B.

LIST OF PARTS.

UNIT A

1 Baseboard of £ ply wood, 21in.> 83in.

1 Ebonile panel, 21in. X 7in. X }in.

2 Variable condensers, 0.0003 mfd. (Igranic).

1 Variable condenser, 0.0005 mfd. (Igranic).

3 Slow motion dials (Igranic Indigraph. Cal. No. 2206/2.0.

2 Anti-microphonic Valve holders.

3 3}in. x 3in. dia. Paxolin or ebonite tube.] or 3 “Wireless World"”

60 yards Lilz wire 27/42. | coils (I aerial coupler

4 pieces Ebonite rod, & dia. Iff. long. ‘and 2 H.F. intervalve

2 Ift. Lengihs of brass rod threaded, {BA. couplings).

30 4BA Nufs.

1 Utlity switch, D.P.D.T. lever paftern (Wilkins & Wridht,
Lid., Utility Works, Kenyon Street, Birmingham).

§ Lengths of 16 S.W.G. wire.

3 ft. 23/.007in. rubber covered wire.

I 4-ohm Filamen{ resistor and mount (Burndept).

1 10-ohm Filament rheostat (Igranic Pacent).

1 H.T.+Terminal.

1 1.5 voll # Ever-Ready” dry cell, Cal. No. UW1 (Portable
Electric Light Co., Ltd., 120, Shaftesbury Avenue, W.1).

3 Clix sockets coloured Red, Blue and Black respectively.

2 Clix plugs, Red and Black.

1 piece of Ebonite 23in.x 1in.x Xin.
2 Neutrovernia condensers (Gambrell Bros., Ltd.)
1 pair Gin. Angle brackets.
UNIT B.
1 Baseboard of J;in. ply wood 21in. % $3in.
1 Ebonite panel, 21in.X 7in. x }in.
2 Anti-n.icrophonic Valve holders.
2 Variable condensers, 0.001 mfd. (Igranic).
1 Variable condenser, 0.0005 mfd. (Igranic).
3 ordinary {in. dials.
2 Gambrell E.I cenire tapped coils.
1 Igranic coil, No. 150.
1 Igranic coil, No. 200.
4 Coil sockets.
1 Terminal marked H.T.+.
1 Utility switch D.P.D.T., lever palfern.
1 Fixed condenser, 0.0002 mfd.
1 Grid leak, 2 megohin.
1 1.5-voll Dry cell, *“ Ever-Ready,” Cat. No. UW1.
1 4-ohm Filament resistor and mount (Burndept).
1 10-ohm Filament rheostat (Igranic Pacent).
2 Neutrovernia condensers (Gamnbrell).
3 Gin. Angle brackets.

Cabinel with hinged lid and removable back sections. (Carringlon Manufacturing Co., Camco Works, Sanderstead Road, South Croydon.)
ERRATUM. Cgreferred to on page 718 of the previous issue should be 0.0001 mid. and not o.001 mid. as given.
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Fig. 18.—The panel of Unit A. Sizes of holes: A, 1/2in.3

B, 1/4in.; C, 5/32in. and countersunk for 4BA screws. D, 1/8in.; E, 1/8in.

and countersunk for No. 4 wood screws.

to the terminals 1 to 6 on unit C, and the latter to
sockets similagly coloured and mounted on the aerial col
of unit A, the receiver is ready for test.

Proceed as follows :—

(1) Connect L.'I'. and H.T. supply to recciver.

(2) Insert loud-speaker or telephone plug in the jack
of the second I..¥. valve, and adjust all filament rheo-
stats to the ‘“on’’ position.

(5) Set wave-change switch to lower panel.

(4) By means of a voltmeter check voltage at each
valve socket.

(5) Continue to check valve filament potentials with
the wave-change switch set to upper panel.

(6) Make a further test with plug inserted in first
I..1°. stage.

(5) 1f the tests prove satisfactory, remove the top
unit and insert in the lower unit two H.I. valves, and

in unit C one H.F. in the detector stage, a ‘‘ general
purpose *’ valve in first L., and a *‘ power 7 valve in

second L.F. stage. Connect an aerial and ecarth to the
receiver and with the telephones in first L.F. stage tune
in Radiola Paris (1,730 metres), adjusting the neutral-
ising condensers until positions are found where a move-
ment either way (clockwise or anti-cleckwise) produces
evidence of oscillation.  Now tune to a 6oo-metre station,
and it may be found that a slight adjustment of one of

ST

——

RN S

A
) 1‘

oyl
s R

\

¥
T
X

e
1 s

T
=
- — —— - 21 .
Fig. 19.—Layout of the components of Unit A.
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Fig. 20.—Practical wiring diagram, Unit A,

the neutralising condensers is necessary to obtain a
balance. If that adjustment is carefully made it will be
tound that the unit is stable over the whole range of
the tuning condenser.

It is advisable, when making these adjustments, to
employ an aerial the leight of which is only a few feet
above ground, as the strength of the received signals
are distressing to the ear.

CURING

ERTAIN loud-speakers of the horn type, especially
the carlier models, give a pronounced ‘¢ booming ™
effect, which gives speech, more perhaps than music,

the appearance of ecmanating from the bottom of a deep
well.  In some cases that have come under the writer’s
observation. this effeet has been so marked that speech
has been very nearlv unintelligible.

Some improvement can generally be made to such instru-

The short-wave panel should now be replaced complete
with two H.F. valves and the effcct of valve capacity
neutralised.  This can be accomplished by tuning in
stations near limits of tuning condenser, say, 250 and
500 metres, and adjusting the neutralising condensers as
just described.  All that now remains is to fit the units
in the cabinct and to calibrate the receiver from broadcast
transmissions of known wavelength.

“BOOM.”

meunts by connecting the two bobbins in parallel instead-
of in series, which tends to lessen the mtensity of the low
notes.  Really, this is curing one fault by introducing
another, and is, from the modern point of view, a
thoroughly herctical proceeding ; but, nevertheless, the re-
sulting reproduction, though very far indeed from being
perfect, is often more pleasing after this alteration has
been made
A 10O
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Aids to Better
Reception.

VOLUME CONTROL.
N HEN dealing with a receiver

primarily intended to give
high-quality reproduction, the pro-
blem of controlling signal strength is
not always quite such an casy one as
might be imagined.  Of course, it
does not exist when the set depends
for its sensitivity on the use of re-
action, provided normal volume is
small, but this method of increasing
response is not operative in every case.
it may sometimes be possible to re-
duce intensity by detuning ; this is not
quite so bad a plan as is often sup-
posed, but is not altogether desirable
under certain conditions and cannot
he generally recommended.

Another method of obtaining re-
duced intensity is by dimming the
filament of the high-frequency ampli-
fying valve. This, in practice, is
convenient, but has its limitations. It
should be definitely stated that it is
quite incorrect to Jdim the filaments

of cither detector or L.Y. amplifying
valves.

It is probable that the methods of
volume contrel which depend on a
reduction in the input to the LT
amplifier are least open to criticism.
Two alternative systems whereby this
effect may be obtained in a resistance-
coupled amplifier are shown in Iig.
1. The first (a) is particularly ap-
plicable when the normal values of
coupling components are used, as
tapped  wire-wound  resistors  are
readily obtainable. When the coup-
ling condenser is joined to that end
of the resistance which is connected
to the anode, full volume will be pro-
duced ; this will be reduced progres-
sively as the tapping is moved to-
wards the end joined to H.T. posi-
tive.

At (b) is shown a scheme of con-
nections which is generally more con-
venient when a high ohmic resistance
is inserted in the anode circuit. In

__E_A HT+ __ HT.+
P ]
els . cls
53 23
t 1
I_ [ ——
1stLF
/ e
¢—— — |
' oY%
GB. G.B.
s =)
T LY - T LT.—
@ ®)

Fig. 1.—Alternative methods of volume control. The usual damping resistance may
be inserted at the point marked X.
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Theoretical Diagrams
Simplified.

this arrangement a suitable proportion
of the total L.I". voltage available is
taken from the grid leak. As resist-
ances of this type are not generally
available, it will be necessary to con-
nect two or more single leaks (R}, R,
etc.), in series, totalling the resistance
required.  The L.T'. amplifier gridis
connected by means of a plug-and-
socket arrangement or a switch to one
or other of the junction points A, B,
or C. Full volume is, of course, ob-
tained when this connection is made
to the point A, which resulfs in the
inclusion of all the available resist-
ance in the grid circuit.
00QQ
VOLTMETERS.

HE normal purpose of a voltmeter

is to read the electrical potential
differences between two points, and in
this capacity it is extremely useful to
a wireless amateur.

All types of voltmeters except the
electrostatic, which relies on the
aftinity of two electrodes at different
potential, and the valve voltmeter,
which relies on the change in anode
current in a valve circuit following on
the application of a potential to the
arid, require current to give a de-
flection of the pointer.

The amount of current required to
send the pointer to the highest read-
ing on the instrument (known as full
scale deflection) varies in  diflerent
classes of instrument, and it may
almost be said that the smaller this
current, the better the instrument. A
superfine meter costing six or seven
pounds would possibly take only one-
tenth of a milliampere, whereas a
cheap pocket instrument might casily
absorb one-tenth of an ampere, or
one thousand times as much.

The range is given to an instru-
ment by increasing its internal re-
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sistance  so that when a voltage
applied to its terminals corresponds
to the highest marked voltage on the
scale, the current required to give
full scale deflection is flowing.

It follows that since, with a given
movenient, the actual current re-
quired to give full scale deflection is
always the same, the volts reading
is dependent on the internal resist-
ance, ¢.¢., of two instruments having
the same pattern movements, but one
scaled o-rz volts and the other o-6
volts, it will be found that the in-
ternal resistance of the former is
twice that of the latter.

We have in this way a fair and
useful way of comparing the relative
merits of voltmeters—we say that the
sensitivity of a certain meter is so

“ many ohms per volt. The higher this
figure (which is independent of actual
scale reading) the hetter. With a
cheap pocket meter the figure may be
as low as 30, while 200 may be taken
as a reasonable figure for a good all-
round instrument,

0000
TRACING FAULTS.

T is probably safe to say that it is

an casier matter to locate the more
serious faults, of the kind which give
rise to a complete or almost complete
failure to receive signals, than to find
the small leakages and resistances
which merely reduce the total H. V.
amplification obtained from a receiver.
Indeed, it is always difficult for the
less experienced amateur to fell
whether his Instrument is or is not
working as it should. He may be dis-
appointed as to the strength of distant
signals, but, realising that local receiv-
ing conditions play such an important
part in determining the range of any
set, and lacking a standard of com-
parison, hie may assume that results
are as good as can be expected, al-
though actually there may be avoid-
able Iosses which should be elimin-
ated.

Poor H.F. amplification is gener-
ally traceable to resistance in the tuned
circuits, or to some form of damping
which acts in more or less the same
way as a resistance in the wrong place.
‘The actual measurement of high-fre-
quency resistance is a matter of con-
siderable difficulty, requiring a fairly
extensive laboratory equipment, but it
is extremely easy for an amateur, cven
without any measuring apparatus, to
obtain a very good idea if an apparent

Wireless
World

lack of sensitivity is due to the pres-
ence of excessive resistance or damping
in the H.F. transformers or the cir-
cuits associated with them. The
easiest way of carrying out the opera-

JUNE 15th, rgz;.

small change in intensity is more easily
appreciable. If the insertion of the
artificial resistance in series with the
aerial-grid transformer secondary re-
sults in a considerable decrease in

HT.+

DET,

LT~

—=

Fig. 2,—The insertion of artificial resistances as an aid to the location of damping in
a receiver of the ¢ Everyman Four ” type.

tion is deliberately to insert an arti-
ltcial resistance in each circuit in turn,
and then to notice if this addition re-
sults in an appreciable falling off in
signal strength. If it does no¢, then
it may be assumed that the circuit in
question has already an excessive re-
sistance, which must be removed
before the best possible results can be
obtained.

This simple method of testing ap-
plies only, of course, to modern re-
ceivers using cfficient coils, and par-
ticularly to sets on the lines of the
popular ““ Everyman Four’’; this
may be taken as an example, to indi-
cate the method of procedure. The
essential H. I .-detector circuit is given
in Fig. 2, which shows the position
for the artificial resistors R, and R,.
These should be of some 3 to 5 ohms,
and must be non-inductive ; they can
conveniently consist of a short, straight
length (about 1} in.) of No. 45 Eureka
wire, which has a resistance of ap-
proximately 23 ohms per inch. This
should be mounted on a narrow strip
of ebonite, fitted with screws and nuts
at each end, in order that it may be
supported on the wiring of the
receiver.

It is advisable to carry out the test
when listening with ’phones to a dis-
tant station whose signals are weak, as
under these conditions a comparatively

wwWw americanradiohistorv com

strength it may be assumed with some
confidence that this coil, with its con-
denser, etc., is in order. The resistor
should accordingly be transferred to
the intervalve transformer. If in this
position its presence appears to make
no difference in signal strength, it may
justly be assumed that we have prac.
tically located the source of the
trouble, which may be due to a com-
pletely or partially short-circuited turn
on one of the windings, to broken
strands in the Litz cable, or to an ex-
cessive H.I. resistance-in the tuning
condenser. It should be noted that
none of these possible faults would be
indicated by the ordinary tests.

If negative results are obtained, we
have at least the satisfaction of know
ing (assuming the valve itself to be in
order) that in all probability our H.T".
amplilier is working properly, and that
this part of the receiver may safely be
passed over in our further search. It
should be emphasised that this test is
applicable only to receivers with
lightly-damped circuits.

ooQO0

GRID BIAS PRECAUTIONS.

UE to the fact that *‘*super-
A7 power 7 valves are now coming
into more general use, it may be per-
missible to repeat the advice, previously
given in these columns, to the effect
that the grid circuit of a low-imped-

A 20
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ance valve, with probably a consider-
able voltage on its anode, should
never he broken, even momentarily,
while the filament is lighted.  This
means that, while adjusting grid bias
voltage it is necessary to switch oft the
filament current before each alteration
is made.

Negleet of this precaution will cer-
tainly result in the passing of a heavy
anode current; while this in itself
may not do much harn to the bat
tery, provided it is of momentary
duration only, it is possible that the
valve mav be damaged. Certain
valves are found to be particularly
susceptible to harm from excessive

anode currents.
0000

HOW MANY TURNS?

'J[‘H ESE questions are continually

contronting evervbody who has
orcasion to wind tuning coils for him-
self. Without going into any of the
tormulee for calculating the inductance
of a coil from the thickness of the
wire, Jdiameter of the former, number
of turns, etc., we can give a method
of making an intelligent guess which

w

Wireless
World

usually brings us very nearly to the
reruired result in the case of single-
layer coils wound on ordinary cylin-
drical formers. 1n the first place most
of us are not so much interested in the
actual inductance of a coil as the wave-
length to which it will tune with the
condensers at our disposal. Now we
usually have on hand some coil with
which we are famihar and we know
from experience to what wavelength
this coil can be tuned when inserted in
our set and the tuning condenser set
to a certain mark.  Such a coil may
he used as a hasis for the design of
other coils to tune to other wave-
lengths.  "Lhe wavelength to which a
coil will tune in an ordinary receiver is
very nearly proportional to the number
of turns, other things remaining the
same, provided that the length of the
winding space is not greater than the
diamerer ol the coil. Or, if the num-
ber of turns and gauge of wire are kept
the same, the wavelength will he pr

portional to the diameter of the coil
former. Thus, it our known coil
tunes to 300 metres and has jo turns
on a 2} in. former. and we want to

DISSECTED DIAGRAMS.

make one which will tune to goo metres
we can do this either by winding the
same number of turns of the same
gauge ot wire on a former of 74 in..
or use the same diamerer of former as
used in the original coil aml wind it
with rzo turns.  In making coils to
reach very different wavelengths it is
often desirable to alter both ihe num-
Ler of turns and the diameter. Perhaps
we wish to tune down to |35 metres.
It we have a coil which we know for
certain 1o tune o 430 metres we are
pretty sure that a coil half the dia
meter and having one-tifth of the num.
her of turns will tune somewhere in
the (5-metre region.  Lhis method of
reckoning is achuittedly rough, but 1s
vory useful when onte is rather puzzled
as to what size of coil to tryv.
o000

A CORRECTION

’Il"lll'. letters A and BB on the two
L sketches showing H.I°. ‘Frans
former construction appearing in these
columns of last week’s issue were in-
advertently  reveised ;  the correct
method was shown at B, and not at
A as stated.

Practical Points in Design and Construction.

No. 73.—An A.C. High-tension Battery Eliminator.

(To be concluded in next week’s issue.)

The presenl series of diagrams is intended to show progressively, and in an easily understandable
manner, the various points to which special atlention should be paid in the design of typical wireless
instruments, and af the same time to assist the beginner in mastering the ar! of reading circuil

diagrams.

pattern likely to give salisfaclory resul's.

The eliminator shown below uses half-wave rectificatioh. and is probably the simplest

M

=5

AC

o s

®

‘The double-secondary transformer, the
primary of which Is connected across the
A.C. muains.

rT["llE transformer should be de-
L signed for working on mains of
the voltage and periodicity of the
supply (which will be shown on the
meter).  Its high-voltage winding
shouldl deliver about 120 volts; this,
allowing for drop in the various series

A 21

The low-voltage winding is connected
across the rectifler filanient, a controlling
rheostat being interposed.

resistances, will give about 120 volis
output.  The filament-tighting wind-
ing must supply a voltage correspond-
ing with the rating of the valve ; it it
exactly coincides it will he possible
to climinate the rheostat.

A number of suitable rectifying

www americanradiohistorv com

‘I'he plate circuit is completed through the
high-voltage secondary winding to the
negative cutput terminal.

valves are available; amongst others

are  the DU.5, DU.io, U.y,
S.PyiU. Where a small output is
required, an ordinary bright-emitier

receiving valve, such as the R.3\7,
with grid and plate connected o
gether, will give good results.
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The Layout of a Wireless

Receiver.

(b) Lows=frequency Circuits.

N our previous article we considered the precautions

which were advisable in laying out and connect-

ing up a high-frequency amplifier, and it is now
desirable to apply the sanc line of argument to a low-
frequency layout.

The classilication becomes more simple, inasmuch as
the distinction between resonant and non-resonant cir-
cuits becomes somewhat meaningless. Admittedly,
transformer has inductance and self-capacity, but since
there is no connecting up of condensers in anv critical
manner the same tendency towards interaction is not in
general obtained. Furthermore, since the external wir-
ing of transformers has a negligible electromagnetic field
in comparison with that passing through the core, the
precautionary measures outlined in high-frequency circuits
becomic somewhat superfluous.

Troubles arising from potential leads remain, as before,
a source of difficulty. "

Grid Condenser and Leak Connections.

Foremost among these is the grid lead of the detector
valve, when the ¢ grid condenser and leak >’ method of
rectification is employed. This lead is the first point in
the circuit at which a low-frequency potential appears,
and, owing to the impedance of the condenser, there is a
very strong tendency for electrostatic pick-up at this
point. ‘This may take the form either of a tendency
towards reaction, giving a resonance or even an gctual
oscillation on some audible frequency, or else a pick-up
of induction from A.C. mains or other source of audio-
frequency disturbance. Tt is of the first importance to
connect the junction of grid condenser and leak to the
grid terminal of the valve holder by the shortest possible
lead. Not infrequently it is possible to connect both the
condenser and grid-leak clip direct to the valve-holder
terminal, and if this can be arranged it is very satis-
factory.

Inasmuch as the grid condenser and leak must be in
the circuit somewhere, however, it is essential that par-
ticular attention should be paid to the wiring of the rest
of the amplifier. The worst trouble arises from the leads
connecting the set to the loud-speaker, and it is frequently
of advantage to employ a step-down transformer on the
output of the set, so as to reduce the clectrostatic field
on the output leads. Some point on the secondary wind-
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Xperimenter:s

/Notebook_

By ““ EMPIRICIST.”

ing of this transformer should be connected to a
" dead ”’ point in the circuit, usually L.T.
1t should be noted that the well-known choke-
condenser method of connecting a loud-speaker to
a circuit, while offering many advantages in other re-
spects, does not reduce the electrostatic field of the
output leads, and if these are long there is just the
same likelihood of distortion and oscillation being set up
in the receiver as in the case where no such coupling
device is employed. The use of the choke-capacity unit
is outside the scope of the present article, but it is hoped
that it may be dealt with in another connection at a
subscquent date.

Jacks and Switches.

Possibly the principal troubles that arise in low-fre-
quency amplifiers are due to attempts at incorporating
switches or jacks for cutting out a stage of amplification.
This necessitates a considerable lengthening of ¢ poten-
tial ”’ leads, and the consequence is almost inevitably a
distortion effect, if not actual oscillation when two stages
are Leing employed. One is almost inclined, as regards
stage switching, to take up the attitude of a well-known
authority and say: “ Don’t Jdo it! "’ Other means of
controlling volume can be adopted, such as a variable high
resistance or potentiometer across the secondary winding
of one of the transformers. Even this device neccessi-
tates care in laving out, as it must be arranged so that
the leads from it to the secondary of the corresponding
transformer are short and not of unnecessary thickness.

The layout of the amplifier, apart from these considera-
tions, is not a difficult matter, bearing in mind what is
normally a necessity in respect of ‘‘ potential ™ leads.
Subject to a suitable arrangement of the components, the
leads to grids and plates may be made very short, and
the rcturn leads may be taken in any desired manner to
their appropriate terminal connections. The stability is
sometimes improved, though not always, by earthing the
shrouds of the transformers, and ocrasionally the sense
of the transformer windings has a coatrolling infuence
upon performance.

It may be said, however, that a reversal of one of the
transformer windings, except in the particular case of
impedance in the H.T. circuit, is not a satisfactory cure
for instability, and a set which is properly laid cut
should not work differently when the windings are
reversed.

A word would appear to be necessary on the subject of
resistance-capacity amplifiers, inasmuch as these have cer-

A 22
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The Experimenter’s Notebook.—
tain special features which it is desirable to consider.
The principal trouble with these amplificrs is that radio-
frequency currents get through them to a really alarming
extent, and in conscquence it is necessary cither to employ
rigorous means of filtering out such currents at the detec-
tor valve stage, or else to apply the same care to the
leads of the amplifier as has been recommended for high-
trequency circuits.  ‘Lhe following our of the latter
policy is made very easy by the extremely compact nature
of the components used in rhese amplifiers, and it is
probably due to this that in practice there is frequently
no trouble experienced, at any rate on the shorter waves.
The use of a resistance-capacity amplilier in connec-

Captain Round’s Short-wave Set.

The President, Capt. H. J. Round.
AMLCL, MUEE.E., entertained members of
the Muswell Hill and District Radio
Society at his house on Wednesday, JJune
1st, when o very pleasant evening was
spent, A super-heterodyne was installed
in one room, while i another was a Rice
Kellogg loud spenker and amplifier, an elec
trieal gramophone, and a highly etheient
short-wave set with two 1LI. stages.
This instriment was operated by Mi. "Ure-
mavne, and signals were veceived frum

NEWS

5.

World

THE CLUBS.

letter from Epsemr veported fine signals

Amoug transwmitters present were 611,
61\, 28C, 2AFL. and 5U°P.
voted it the best field day ever held, and
mother will be arranged soon.

755

tion with the longer wavelengilis, however, brings these
troubles into increasing prominence as the wavelength
is increased, thouzh with simple radio-frequency circuits,
emboldving not moie than one stage ot high-tfrequency
amplilication. the cffect of the radio-frequency passing
through the resistance amplifier will he mercly as if a
certain amount of reaction of an accidental character
had erept into the cireuir, therehy necessitating a slight
modification of the existing reaction adjustment.

A resistance  amplifier which  follows a  supersonic
receiver operating on a wavelength of about 6,000 metres
almost invariably gives rise to serious trouble, and nothing
but careful filtering out of the intermediate frequency is
of any use. '

st eub’s transmituing station and 1o report
S o the effect of surrounding objects on
FR@M © sigmal ostrength. Ten parties will stint
S off from predetermined points and each
aroup will be equipped with a receiving
ol Tame aerial, magnetic compass, pro-
tractor, wap, lunch, and a car,
Operations will hegin at 12 noon, but
a veneral stand-by will be observed for
Juneh hetween 1 and 2 pan. Operations
will evase at 3.30.  ‘Lransmission will be
on 150 metres, interrupted C.\WV., from
station S5CT sending ten-second dashes
for five minntes alternated by fivennioute

Members

North and  South  Awmeriea,  Anstralia. : .
South  Africa. and  India—those  from Hon. Secvetary, Mr. L. .J‘ guller, I3, [*aditst
Indi emanating  from  the new  heam eagry Road. Wanstead, Lissex. Buving the day broadeast programmes

station, 2. I, Eckersley

will he picked up from Hitversum, Radio

A E Capt. -y . .
arrived 1ll\jlllgllgc9 xhcpcfompnuy with many ~ Finding a Hidden Station. o Paris, 200, and other stations, while
songs and jests. Before the gathering \n amlbitious divection-finding ™ feas and wimes have I.3~0n wrranged for
broke up at midnight  three honoviry scheme has been amanged  for Sunday  the late afternoon.  Fhe arvangements
members were envolled. viz. Mrs. 11..J. next. June 19th, by the Golders Gveen  arve in the hands of the Hon. Secretary,
Round. Capt. P'. P'. Fckersley, un‘ \fr.  and Hendon Radio Society. The object  Lt.-Col. H. A Seavlett, D.S.0., 357a,
. of the man@uvres will be to locate the  Finchley Road, N.\W.3.

Tremayvue.
The Nociety is making excellent head

way. hnt vacancies still exist for new
members.
Hon.

Scervetarv, My CGerald S, Ses

sions, 20, Crasimere Road, Muswel Hill.
N.10.
°
Q.R.P. Transmitters® Field Day.
Permits having been  procured, the

Q.R.P. Transmitters’ Socicty met ab
6L.I.'s bungalow ot the banks of the River
T.ea near Rovden. Hertfordshive, for a
field day on May 29th.

A hase station using call 6LL was in
stalled i the bhungalow and used a
* Hartley ” circuit on the 180-metre band
with grid modidation, the antenna being a
I, 155t. high and 25ft. long.

The portable station, conveyed hy car
and motor evele, and using the eall 6LB
was a choke control set for which 6TA
was responsible.  Input at hoth stations
averaged 6 watts, 1.T. being supplied in
hoth cases by either a ).C. hand generitor
or two 120v. M-I, anode converters in
RS

Compnmication was maintained
throughant the day between both stattons.
speech heing exceptionally well veccived
over distances up to ten miles. In one
case speech from 6LI, the aevial of which

was stretehed @long the qronnd, was re-
ceived at 6LL, eight miles away, R4.
Later SBRD at twenty miles and 61D at
ten miles were worked fromn 6L1. speech
heing perfect according to 6JD. Also a
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AN IMPROMPTU TRANSMITTER. Portable station 6LB in action during a fiehl day
held recently by the Q.R.P, Transmitters’ Society near Royden, Herts. Note a portion of
the aerial which was stretched along the ground! Speech was heard R4 at a distance of
8 miles,
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News of the Week

NOT A NOISY INSTRUMENT.
“Wireless does not cone under the de
scription of o noisy instrument,’ U
Clerk at the Willesden P'olice Court.
This is rather discowraging to cwners of
power wmplifiers
cooo
DEVELOPMENTS AT CROYDON.

A uew wieless station is shortly to be
erected at Crovdon Aerodrome {o super-
sede the present installition.  Messayges
will be received and despatched over a
much Loeer area than is possible to day.

0000
APPLAL THAT CARRIED.

In response 1o a broadeast appedl, a
gift of five doilars for the choreh hostel
hus been 1eceived by the vicar of St
Martin o the-lI'ields 1fvom o listener in
Amedica.

0CcoCo

BRITISIT ASSOCIATION MEETING.

The ninetv-seventh annual meeting of
the British \ssociation for the Advance
ment of Scivuce is to be held in Leeds
from Wednesdav, August 3lst, to Wed-
uesday, September 7th, 1927, inclusive.

cooo
LIGHTHOUSE LISTENERS.

The nstallation of a hroadeast receiver
in the Inchcape lighthouse, near Arbroath,
marks the completion of the Nwily News

Wireless for Lichthouses Fund. Lovd
Iucheape contributed £1,200. J
[eRs NN o}
DISTANCE NO DIFFICULTY.
An dnaugoration  ceremony  conducted
over a distunce of two thousand miles

took place in Faris recently, when oflicials
i the 1hench capital opened the uew
colonial wireless station wt Brazzaville, in
the Freveh tya

BROADUAS T LESCRIPTION OF THE
U

A eyve wituess wecotnt of the Senio
T.1. motor eyele nt Iste of NMan
will e ~ B, t) all stations en June 17t
(the day of the tuce) at 9.20 pom. from
Liverpool. Li caunmentitor will e
CTxion,” of onr sister journal, Zhe Yotor
Cyele.  Hi A Teave the dstund hinme
dizctely after the race in ovder to reach
the Liverjool Tivin tie to broadesst.

il J‘

“”l
in Brief

SHORT-WAVERS, PLEASE NOTE.

Lhe Philips short-wave station PCJJ,
at Eindhoven, will Troadcast to-morrow
evening (Thursday) from 5 10 8 o'clock
(G

WIRELESS SET FOR STORMS.

\ ship's 2,000-watt wireless transmittey,
spectally  designed to provide a stable
wavelength  adjustment  independent ot
variations which might be caused by the
rolling o1 pitching of the vessel, has heen
iustalled on the U.S. coastguard cutter
Northumberlond.

The eqaipment, produced hy the
General Electric Co. of Awmerica, em-
bodies - dead front’’ panels, so that the

operator is not exposed to dangerons volt
ages 1f tinown against the set duving
heavy seas.

I

Review.

LISTENERS IN JAPAN.

Approximately 300,600 people now hold
veceiving licences in Japan.  Fach set is
licensed at 2s. per month,

feloNol]
(IHHARD) LABOUR OF LOVE.

When Clifiord Roberts was found guilty
ot stealing wireless parts to the value of
£43 11s. 2d. at Wolverhampton last week,
Lis defending counsel pleaded that it was
simply a love of wireless that had mude
bis client commit the offence.

The magistrates, whu were unmoved
by this tender appeul, sentenced Roberts
to three mouths’ hard labour.

A TIME OF CHASTENING.
The present time is one of probation
for the American broadcasting stations
which have been allocated new wave

RUNNING COMMENTARIES IN GERMANY.
during the wait for Messrs, Chamberlin und Levine, the Atlantic flyers.
unenviable task of * filling time ™ with lengthy descriptions

mentators hud the

A scene at the aerodiome near Beriin
The com-

during the prolenged wait for news.

www americanradiohistorv com
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lengths by the Federal Rudio Commission
The test period covers sixty days from
3 a.m. on June 1st.

Stations which satisfy the Commission
that thev are not causing interference will
be granted a three-yeur licence.

[eleRele)

WIDE-AWAKE FARMERS.

On May 7th, according to the U.S. De-
partment of Agriculture, 1,252,126 Ameri-
can farms were equipped with receivers
for picking up market and weather ve-
ports.

0000
SWEATED LOUD-SPEAKERS.

The man who can never switch off is
the subject of a trenchant article by John
Wallace in the June Iadio Browdenst,
New York,

“When vou open the door of his house
for a friendly httle call of an evening,”
sayvs the writer, *“you are 1mmediately
greeted by a resounding blare from a loud
speaker in the next room.  And whether
the order of the evening he bridge ov
poker, ping-poug or conversation, that in-
fernal loud-speaker continues to vibrate
viciously the evening through. It vibrates
from string quartet to hrass bund, from
election speech to Led-time story, from
wheezy soprano to musical saw player,
from stock market report to bee-keeping
instruction, and hack again—and all over
again.

This type of listener is not uncommon
in this country, but here, of course, we
pay for the entertainment, and to miss
any of it would be a pity.

[olioRe o)
¢« LIGHTHOUSES "’
ALL SHIPS ?

Wireless Deacons giving a service of
protection to vessels which are  not
eqnipped with special D.F. apparatus is
the latest project of the Boavd of Trade.
Iexperiments  with such o device are
already 1n progress, and if they arve suc-
cessful & most important step forward
will have been made in the Interests of
small ships and cargo boats which canuot
carry elaborate apparatus.

ocon

WIRELESS FOR

FIRE BRIGADE WIRELESS.

“Wireless Communications and the
Fire Service ' was the subject of a paper
read Ly IFiveman Tom Knowles, of Biv-
mingham, at the conference of the In-
stitution of Iire Engineers at Liverpool
on June 2nd.

Since 1920, when successful experiments
in wireless communieation had been con-
ducted between a fire engine and brigade
hieadquarters in London over a distance
of seven miles, interest in the matter had

Lieen spasmodie, said the lectuver, but
several bLrigades had experimented on
their own account. He was convinced

that sooner or later wireless would be
used to a very large extent to keep various
units of a five hrigade in touch.

Chief Superintendent \Wilson, of Reoch-
dale, said his brigade had experimented
with wireless and held transmitting and
receiving licences. At a recent display one
of the engines was fitted with wireless and
communicition was maintained with head-
guarters on the wayv to and from the
ground and thronghout the display—in
tact, they actually received a call by wire-
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less. They were conviuced that wireless
was a sound proposition for fire brigade
purposes and could be easily worked.

FORTHCOMING EVENTS.
WEDMESDAY, JUNE 15th.
Tottenham 1Vireless Societn—At 8 pon.
At 10, Brwee Crove.  Coempetition for

tiwo-valve Inng-distance receivers.
Muswell TN and District Nodio Society.

A+ 8 pom A¢ Tollington  School
Tetherdoiu,  Lecture ond demonstrution
by Mcasrs. A. C. Cossor, Ltd.

THURSDAY, JUNE i6th.

Golders Green and Hendon Radio Socicty,
At 8 pom. At the Club House. Willi-
field Way., N W.11.  Lecture: ™ Picture
Yroadessting,” by Mr. F. H. Hauynes,
test. Kditor " The Wireless World'

SUNDAY, JUNE 19th.
Goldrrs Greest and Hendon Radio Society.
Fietd day.
WEDNESDAY, JUNE 22nd.

Ttadio Sociriy of Great Britain.—Ordinary
Veeting. At 6 poam. {tra at 5.30). At
the TInstitudion of Electricel Engineers,
Sarvey Hiti. 1V.C.2, Lecture: " Fading in
Radio  compnred  with  other wmatwvrid
phenonoena,” by Mro M. A, P. Little
dale, F.0r. Met. Sou.

NEW SYSTEM TRIED BY KDXA.

The engineers of the Westinghouse
Electrical Co., in an endeavour to reduce
as far as possible the interference and
mprove the eficiency of the well-known
high power station in Pittsburg, have
developed a system of ** frequency modu
lation "' which, il is clabmed, gives nuch
sharper tuning and employs considerably

ROYALTY IN °TIIE STUDIO. The
Queen of the Netherlands photographed
before the microphone of PCJJ, Eind-
hoven, while broadcasting to the Dutch
colonies, With Her Majesty is H.R.H.
Princess Juliana.
less power than power modulation,”’
Briefly, the new system of transmission,
instead of varying the amplitude or
strength of the signal, maintains an even
constant strengih of signal and varvies the
frequency hy a very small amount,
usually not more than .5 to .8 kilocycles.
It is stated that during the few weeks of

www americanradiohistorv com
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its use at KDKA the station tuned very
sharply at near-by puints, although radiat-
ing as much as 50 kilowatts energy.
Observers at Michigan, New York, and
Massachusetts  have reported that  the
autial strength is even stronger than when
the ordinary  transmitting  system  was
used. There has. at the same time, been
a great saving in the number of valves
required in transmission and the amount
of power necessary. All modulator valves
are eliminated, and this, in the case of
KDKA, means 12 10 kilowatt water-

cooled valves.
[eleN ol

STOCKTAKING IN AUSTRALIA.

The existing order of broadecasting in
Australia may undergo striking changes
at the hands of o Royal Comnussion
which has been appointed to enquire nto
the position of wireless and broadeasting
throughout the continent.  All aspects
uf the subject will be considered, the
most 1mportant questions relating to wire-

less and national defence, broadcasting
and the DPress, Government administra
tion, experiment and vesearch, besides
patents and copyright.
o0coo
AMERICAN PATENT
AGREEMEN'T",
Au important  agreement has  becn

entered into between the Crosley Radio
Corporation of Cincinmati and the Radio
Corporation of America, whereby the
Crosley concern is licensed to use patents
leld by the IR.C.A., General Electric Co.,
the American Telephone and Telegraplh
Co., und the Westinghouse Electric and
Manufacturing  Co. Henceforth  the
Crosley Corporittion will be permitted to
use 100 basic patents, with the exception
of those covering the super-heterodyne
and superregeneration.
0000
THE SUPPLANTED SHEPHERD.

The weathev forecasts of the Air Minis-
try which are liroadeast daily have in
imany country districts supplanted that
born weather prophet. the local shepherd.
It is said that even he now gets his in
formation from 5XX, but many of the
oldest inhabitants of our villages still
stoutly muaintain that his old-fashiored

forecasts were more accurate.
[ololeNe]

A LECTURLE ON FADING.

Fading in Radio’ is the title of &
lecture  which will be given by Mt
H. A. P. Littledale, F.I2.Met Soc.. at the
ordinary meeting of the Radio Society ot
Great Britain on Wednesday, June 22ud.
The lecturer has discovered a definite {ype
of periodicity in the fading of wireless
signals which he finds only to exist in
declination  tables, earth-uir  potential
tables. and in sunspot cveles, He wil
exhibit analvses of muny of his records
and a numher of original charts made

during a period of four vewrs.

oo oCo

A CORRECTION.,

Tn the valve data sheet which accom
panied our issue of April 6th, it was
stated in ervov that the A.C. rvesistance
of the 8.5.13 valve, a product of the Elec-
tron Co.. Ltd.. Triumph ITouse, 189, Regent
Street, London. W.1, was 4,000 ohuis.
The figure should read 74,000 ohms.
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An Inexpensive Long=distance

HE Crosley 5-50 receiver s ol American origin
I and s produeed on mass production lines by The
Crosley Radio Corporation ol Cineinnati. This
organisation has bheen at ihe foretront of the movement -
to provide © radio for the milbon,” and may he sard to
have o unique experience of the requirements of - the
average broadeast Tistener.
American radio o fans
ting distance.” amd o high degree of sensitivity is essen-
tial i oanv receiver which is o capture  the  popular
imagination. At one time the single-valve reacting ciretit
o bdooper T osupplied this need. Lut of late it has
fallen into disreputes not only on account of the inter-
ference it causes, but because it dovs not possess sulh-
clent selectivity to disentangle the maze of stations which
has congested the American ctaer sinee the meeption of
broadeasting,  High-frequeney amplilication belore de-
tection supplivs the necessary sensitivity and selectivity,
but multiplies the number of tuning controls, o that
with two stazes there are three tuning condensers which
have 1o be operated simultancously. To master the con-
trols of such o st woulil require more time and effort
than the wverage Tistener would he inelined to devote.
Unified control of condensers is, therefore, a sine gud
won of any popular receiver emploving more than one
high-frequency stage.
The Croslev set has been developed along these Tines,
and the use of logarithmic
condensers  has made  the

have an mnate love of

o0 ‘Lli't"

Wﬁiﬁ@ﬂégs _
Waonrlial
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Receiver of American Origin,

tuning circuit, and efficient  screening prevents direct
conpling hetween the two eircuits,

Stalility in the HUT stages has Leen attained not by
any of the fashionable neutrodyne balaneed circuits, but
by eflicient screening and  weak coupling between -the
primary and seeendary windings of the H.I. trans-
Parmers. Widh this svstem less than the optimum ampli-
fieation per stage is obtained, but this is immaterial, since
with two stages there s an ample margin of amplification
above the requirements for averace conditions. A far
more important consequence of loose coupling in the H.IF,
transformars 15 the very considerable inerease of selec-
tivity which it gives.a quality which alone woull justify
this method  of coupling apart from consideration of
stahility,

Fine Tuning.

Of course. with such highly selective eircuits it is im-
perative that they should cach he tuned exactly to the
same wavelength. otherwise the overall seleetivity of the
set will not be so high as that of the eircuits taken in-
dividually.  To ensure exact funing small variable com-
pensating condensers are fitted to two ot of the three
circuits.  So well, however, do the main logarithmic con-
densers function that the compensating condensers are
superfluous for 55 per cent. of the stattons received, and
need only he brought into action when experiencing severe

interference from a near-ly
station.

unified control a complete ;—“"l ______________ E_ __________ i i Two srages of  awlio-
success.  The two  high- E —— e e [y I frequency amplification are
frequency stages are trans- | | PMEX |} BME |4 {RMOX | | PMG | IR U incorporated to bring sia-
former coupled and are fol- Q Q | O O E Q E nals  up  to  loud-speaker
Towed by a reacting detector 1 st e | [end L | | {ond e [astie ]! DET. voostrengthy and provision s
valve. There is no fear of 1 e e S Pomade for the use of a
re-racdiation. however, as  L____________ l,',_l ___________________ e 2 power output valve i the

the H. . stages aet as an LS.
cffective Nilter hetween the
detector  and  the acrial

wwWwW americanradiohistorv.com

Layout of H.F. and L.F. stages in the Crcsley 5-50, Dotted lines
indicate screened compartments,

last stage.
So much for the electrieal
cireuit ; let us now consider
A 26
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Broadcast Receivers—Crosley Model 5-50.—

the lavout and constructional details. Here considerable
ingenuity has been shown in combining counvenience anid
elticiency with low cost of production.  All the components
are mounted on a metal ““chassis’ which can be with-
drawn from the cabinet attér removing the two small
ebonite control knobs on the front panel.

The ““ chassis ’” cousists of a metal box the top of which
slopes downwards from the front panel and supports the
tuning condensers and valve holders.  The interior space
below this pancl is divided into
three compartments by metal parti-
tions running from back to front of
the sef.

The distribution of components
in these compartments is well
thought out. The first compart
ment, starting from the aerial, con
tains the 1st H.I'. and znd
L.1. stages; the second com-
partment, the 2nd H.I'. and
st 1., 1705 and the third the
detector and reaction circuits.
The mtroduction of L.I.
transformers into the .1
(,’OIIIPHITIHCIIIS ill no \\'ﬂy
interferes with the function-
ing of the H. I\ valves, and
the extra spacing between
partitions which results from
the usc of this method is a great advantage inasmuch as
the H.T. transformers can be mounted farther away from
the metal partifions.

1f further evidence were required that the designers
understood their business the method of wiring the set
would suffice.  All H.T. wires are direct and pass through
clearance holes in the partitions, and battery and grid bias
leads are collectert in groups at the back of the set and
tied together in the manner of telephone cxchange wiring.

The valve-hollders are arranged immmciliately over their
respective components in the compartments below, with the
result that HL.I. and T..T". valves alternate as shown in
the diagram. Mullard valves with special U.X. American
bascs are used throughout.

Unified Condenser Control.

The plan view of the interior shows the mounting of the
logarithmic condensers, which arc coupled through insu-
lated flexible joints and operated by a large diameter Jdrum.
A knurled flange on this drum projects through a slot in
the front panel, and a small square ‘“ window "’ with indi-
cating pointer reveals a small portion of the paper scale
upon which calibration particulars may be entered.  The
paper scales are detachable and may bLe renewed. There
is very little friction in the svstem, and only a light touch
is required to rotate the drum.

The same photograph also shows the ebonite terminal
strip let into a recess at the back of the metal sub-panel.
Here a minor criticism is possible.  Since the metal pansl
is earthed a short-circuit will result if anyv of the H.'I". +
wires are allowed to touch it when pushing the bared ends
through the terminals from the back. The obvious remedy
15 to hare the wires only for a distance of 1 to # in.
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I'lan view of interior as secn From the rear of the set.
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The tuning controls are clearly visible in the photograph
in the title of this acticle.  The main tunmg control is
seen near the right-hand top corner of the pancl. The
compensating condensers are operated by levers working in
two vertical slots lower down on the panel. They are
tuned ‘“ acuminators’’ since their principal function is to
sharpen tuning by bringing all circuits to the same wave-
length. The small knob on the right-hand side operates
the reaction coupling device, which consists of a small coil
controlled by a quick-thread screw. It is known as the

e e s s

——

Note the tuning drum with detachable

paper scale.

¢ Creseendon,’ since it is used fo increasc volume on dis-

tant stations.  Incidentally, the judicious use of this
control will greatly improve selectivity on wavelengths close
to the local station.  Iinally, there is the left-hand ebonite
knob, which controls the rheostat for the valve filaments.

The performance ol the set 1s very convincing.  Imme-
diately afrer connecting up and without any manipulation
of ihe ** acuminators,” stations were picked up at intervals
of two or three degrees all round the dial. At least 30
stations were recerved at good loud-speaker strength in this
way, but interterence from 2LO (561 metres, 3% miles dis-
tant) was experienced on wavelengths between 325 and 410
metres. By careful adjustment of the *“ Crescendon ’’ and
“Cacuminarors,”’ however, the width of the interference
band can be considerably reduced, and outside a radius of
five miles Cardiff (353 metres) can be tuned in sufficiently
clear of London to be enjovable. Proof of this was
established by a daylight test during one of the afternoon
transmissions, when Cardiff’s signals were rather weak.

Generally speaking, the quality of reproduction is not
up to the standard of the best British sets, but by careful
adjustment of the controls it can be made very pleasing.
In our opinion the most striking feature of the set is the
remarkable way in which distant stations fall in as the
tuning drum is rotated ; it is virtually a single-control sct.
Luropean conditions in the ether now approximate to those
in America, and the performance of this receiver is well
suited to current requirements in this country.

‘The sole distributors arc the Wholesale Wireless Co.
103. Farringdon Road, London, L.C.1, who carry out the
final assembly of the parts. ‘The set is licensed under
Marconi patents. and the price, withoul valves or acces-
sories, is £ zo, including royalties.
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REGULAR BROADCAST
TRANSMISSIONS.

List of Stations likely to be Heard in England.

Ntertion, Cull-
s,
EUROPE.
Konigswusterhausen ........... AFP

Eiffel Tower, Paris (lime-signals

in code 0426 and 2226 G.AT), 'L
Bertin (Wollf's Bureau) .........
Montesanto, Portugal ... ... ey
Kovno, Lithvania ... ... .. .. ..
Scheveningen, Holland. . .. .. ..,
Koszice, (Kassa) (zecho- bloml;iz\.
\'(mldcich Germany ...........
faris (IR d(ll() Parill) «:5vowy CEIR
Duventry, England (llllle—ﬂbjhlh

10.30 a.m, 6.30 pom, 9.0 pom)  HNN

Moscow, Komitern, Russia .... .. RDW &
RAl

Nijni-Novgorod, Russin ........ RAI3Z
Karlsborg, Sweden . ............ SAJ
.\?utuln, SWECT)  wjwiaimcwninc e K pesimm « 4
Priuitsle, TSN @ vus dus ib samgas
Konigswusterhausen, Germany

(relays Voxhaus) ............ AT

Hjorring, Denmark (relay station)

Boden, Sweden (refays Stockholm)  8ANE

Lusembun « 55t e e 5800 868 e
Noro,  Denmark (relays  Copen-
hagen) ... ... oL

Ryvang, Denmark .. ..... ...
Kallundborg, Denmark (projected)
Warsaw, Poland ....... ... .. ANO
Kbely, Prague. Czecho-Slovakia.. OKP
Viburg, Denmark (relay station) .
Basle, Nwitzerland ... .. ... ..
De Bilt, Holland ... ........... PCFIR
Hilversum, Holland .. ....... ... HDO
Veliky Ustjulk, Russia ... .. RALG
Leningrad, Russia .......... ... RA42
Moscow (Central) ........ o=
Odessa, Russia .. .............. RA4O
Ust-Syssolsk, ussin. ... .. REG
Tver, Russia .................. RA44
Minsk, Russia ... ............. AR
Voronesh, Russia . ........... .. RAI2
Leningrad, Russia .......... ... A6
Homel, Russia ................ RA39
TEMline IRVISST 5 . g b bee dmicsm himoncsl @1t
Artemosk, Russia (I(‘ld\\ Moscow

and Kharkov)y ..o 00000
Lausanne, Switzerland .. ... . ... H K2
Rastov.on-Don, Russia ... .. RAL4
Odense, Denmark (relay ~l.mon)
Ivanovo Voznesensk. Russia .... RA7
Nevastopol, Russia ............. RAY
Tashkent, Russia ............ .. RA27
Kiev, Russia ... ... . ... ..., RAS
Bk, Russls .. . sonneeesorve A4S
Ceneva, Switzerland .. .. ... ... HBI
Bogorodsk, Nussia ... ... ... 1TAR
Ekaterinburg, Russia . ......... RAIS
Ostersund, Sweden .. ..., ... —
Astrakban, Russia ... ......... RA26

][\’ preparing the following list of broadeasting stations
we have spared no pains to make it as complete and
accurate as is possible under the ever-changing conditions.
In selecting the principal stations ourside Furope we  sessions throughout the world.

Nominal  Present
Power Wavelonyth Stution,
(N dowatts). (Metres).
Novosibirsk, Russia ............
§ 4.000 Naratotl, Russia
12,900 Moscow (Soviet Workers’ Union).
Stavropol, Caueasus ... ... ;
5 2,650 Moscow, I’upuﬂ' Russia ... ..
5 2,523 Kharkov, Russia ............ ..
L5 2,450 Grenoble (Radio Club of « renoble,
2 2.AH) R e o e T T
24 1450 Freiburg, Germany (rel.l)s gtutl-
- - 1.870 gart) . o ey
1.8t¢) Vienna (luldlo \\’ll‘ll) 35557 2 pe
3 1,750 Berlin (Magdeburger Platz) ... ..
Bloemendaal, Holland . ... .... ..
25 1,4604.33 Mikeli. St. Michel, IFinland (w dy
40 1,400 station) d OO
Dniepropetrovsl, Russin ... ..
14 1,400 Hamar, Norway ...............
5 1,365 Budapest, Hungary ............
30 1.305 Sundsvall, Sweden ... ... i
1,300 Munich, Germany ... ... ......
Bigaz DAtviN  aalace. a0s dnaci.s
R 1,250 Vienna (I{usonhugvl) ...........
1,325 Krasnodar, Kuban, Russia ... ..
1 1,200 Brnssels pppsioigan . aagannh
4 1,200 Porsgrund. Norway ............
Palermo, Italy (projected) ... ...
1} 1.153.8 Tromsi, Norway ..............
) 1,150 e U & T
% 1,150 Uppsala, Sweden (relays Stock-
10 1111 QI . ety e b o b
1 1,110 Valencia (Reine Vietoria Hotel,
i 1,110 RPN i e 4184 1o [MSmEA b o b §
b 1,100 Linkoping, Sweden (relays Stoek-
Ih 1,100 O ) = 5 St swmsmw s sHbblies A
b 1,071 Zurich, Switzevland _. Lo
14 1,010 Bournemouth..................
10 1.000 Berlin, Witzleben .. ... ... ..
1e6) 1,000 Lyons (La Doua) (relays Eeote
1! 1,000 Superieure PTUL) Lo oo
1l 1.000 Kharkov, Rnssia ... . .. ...
1) 5 Langenburg, Germany ... ... ... .
1} i aviz (Ecole Superieure) ... .. ...
1} i) Bareelona (Radio Catalana) ... ..
3 940 Oslo, Norway .................
1] w2 Viadivostok, Russia ...........
4 8700 SEOCKWOINN g 4o o wommnn g m s o am
RONIE gikon » b ae b Eeomodmme b pna
1! 850 Moscow (Trades Union) ... ...
1 850 Notodden. Norway (relavs Oslo)
1} 820 Rjukan, Norway (relays Uslo) . ..
| slo Brunn, (‘zecho-Slovakia ;
| SO0 Bilbao (Radio Clnb de Vizea) (\)
I SO0 RDUI 5 g o ool orer 55 - norg e W
1 RO Fredrikstad, Norway (relays ():’Iu)
| s IFrankfort-on-Main ... ... ...
1} 60 Cracow, Poland ... . ... ..
14 760 Mascow (Peredacha) ...........
— mi Bordeaux (Lafayette) .. ... «
L o Bithao (Radio Vizeava) .. ..... ..
720 Goteberg, Sweden ..o
SO0 Berne, Switzerland ... ..........

www americanradiohistorv com

Call.
sign.
1RA33
RA4
RA2)
MSK
RA43

NAND

RA3R
SBR

cp
2BD
EAJIS
SMUW

HRBZ
6BM

EALY

EAJT
NANB
HBA

Nomeinal
Power

have chosen those in Canada and the United States which
are most likely ro be of interest 10 our readers, and have
given a fairly comprehensive list of those in British pos-

Present
W avelenqgth

(Kdowalts). (Metres).
4

-

-ty —

TUtL -
[EIE

— |ty s
o i

(=

e

o

[S R N g

700)
70
675
6HHH
6h0
641)

¥
®
e

508.3
504
500
H00
H00



www.americanradiohistory.com

JUNE 15th, 1927.

Station.

EUROPE—continued,
Glasgow
Salamanea, Spain ..
Cadiz, Spain
Cork, Irish Frce State
Bremen, Germany (relays Ham-

burg)
Falun, Swedeon (relay station). ...
Mont de Marzan (Radio Club

Landrais), France ............
Plymouth (relay station)........
Seville (Union Radio), Spain. .. ..
Tammerfors, Iinland  (relays

Helsingfors) .................
Hamburg
Madrid (RRadio Espana)
Toulouse (Radio du Midi), Franco
Manchester
Stuttgart ........... .. 00000 5
Helsingtors, Iinland e
Madrid (Union Radio) ....... ...
Bergen, Norway
Leipzig, Germany
Nice
London .
Graz, Austria (relays Vienna). ...

Carditt
Paris, (Lucien Levy)............
Prague, Czecho Slevakia
San Sebastian, Spain
Barcelona (Radio Barcelona),
Spain
Seville, Spain
Paris, Petit Parisien
Copenhagen
Naples
Reykjavik, Iceland
Limoges, France (relay station). .
Konigsberg, Germany
Birmingham
Malaga, Spain
Saragossa, Spain
Milan Ennpm. g
Dablint. 188 o8 o L 0t Y e o & 4
Lahtis, Finland ................
Breslau, Germany
Newcastle sas. .. a0lsimogy. beoeee
Bjorneborg,  Finland  (relays
Helsingfors). ...............
Zagreb, Yugo-Slavia ...........
Marseilles P.T.T...............
Paris (Radio Vitus)...........
Belfast (3.0 p.m. onwards)
Madrid (Radio Madrilena)
Nuremburg, Germany
Munich)
Bratislava, Czecho-Slovakia .
Tomsk, Siberia
Cadiz (Radio Lehera)
Liverpool
Hanover, Germany (relays Ham-
burg)
Jyviskyld, Finland (relays Hel-
singfors)
Agen, France
Varborg, Sweden (relavs Stock-
holm)
Dresden, Germany (relays Leipzig)
Hull (relay station) ............
Dundee (relay station)
Innsbruck, Austria (relays Vienna)
Stoke (relay station)
Swansea (relay station)
Uddevalla, Sweden (relays Stock-
holm). . .

A 29

SMZK

5PY
LAJLT

(Morse) HA

EAJ?

2ZY
LA
2L0O
\'

(Morse).

S3WA

FAJS

EAJ]
EAJYS

INA

51T
EAJ25
EAJ23
IMI
2RN

5NO

2BE
EAJI2

RA21
EATI0
6LV

SMSO

6KH
2DE

GST
58X

SMZP

Wireless

Nominal  Present
Power  Wavelength
(Kilowatts). (Metres).

1% 405.4
3 402.5
3 400

14 400

1% 400

1% 400
3 400
+ 400

1 400

— 400

4 304.7

3 393

2 389.6

11 384.6

4 379.7

2 375

3 373

14 370.4

4 365.8

1 362

=3 361.4
4 357.1

1% 353
s 350

5 3485.9

2 346

1% 34.8

1 344.8
4 340.9

2 337

11 333.3
4 333.3
t 330

4 320.7

1% 326.1

1 25

11 325

14 322.6

14 319.1

— 318
5 315.8
1} 312.5
— 311

1 310
4 309

1 308

14 306.1

2 306
i 303
5 300-
i 300

1 297

2 297
$ 207
4 297
+ 297
i 207
3 204.1
] 204.1
+ 204.1

1 2941
+ 294.1
1 204.1
1 294.1

Woirlal .

Station.

Lyons (Radio Lyon), France ....
Lille, France
Tallinn (Reval) Esthonia
Edinburgh (relay station)
Dortmund, Germany (relays Miin-
ster)
Cartagena, Spain
Caen (Radio Club of Caen), France
(relay station)
Leeds (relay station)............
Stavanger, Norway
Trodhéttan, Sweden (relay station)
Jacobstad, Finland
Nottingham (relay station)
Norrkoping, Sweden (relay station)
Angers (Radio Anjou), France . ..
Posen, Poland .................
Sheflield (relay station)
Danzig (relays Konigsherg)
Genoa, Italy (Projected)
Klagentfiirt, Austria (relays Vienna)
Cassel, Germany (relays IFrank-
furt)
Malméo, Sweden ...............
Hangd, Finland (relay station)
Toulouse P.T.T. ...............
Linz, Austria (Projected)
Kiel, Germany (relays Hamburg).
Pori, Finland
Venice (’rojected)
Bradford (relay station)
Kalmar, Sweden (relays Stock-
holm) ........ ... ..........
Montpellier, France
Stettin, Germany (relays Berlin). .
Safle, Sweden (relays Stockbolm)
Eskilstume, Sweden (relays Stock-
holm) . ce - nsm v g0 5m0 s o s g
Gleiwitz, Germany (relays Breslau)
Uleaborg, Finland (relays Hels.
114754 1) ) S N G SR G
Lemburg, Poland (projected) .. ..
Trondhjem, Norway
Minster, Germany (relays Langen-
berg and Dortmund)

Bordeaux (relays Paris, PTT). ...
Vilna, Poland (projected)
Boras, Sweden (relay station)
Juan-les-Ping, France
Helsingborg. Sweden (relays Stock-
holm).......................
Umea, Sweden (relays Stockholm)
Belgrade, Yugo Slavia
Leningrad, Russia
Strasbourg, France
Karlstadt, Sweden (relays Stock-
holm)
Orebro. Sweden (relays Stockholin)
Luxemburg ... ... oo
Halmstad, Sweden (relays Stock-
holm)ae = caa s smas o om e b & 542
Viborg. Finland ..
Kiev, Russia
Dijon, France
Giivle, Sweden (relays Stockholm)
Reims, France
Kristinehamm,
Stockholm)
Jonkoping, Sweden (relays Stock-
holm)...... .. ... ... . ...,
Kazrlskrona, Sweden (relays Stock-
holm)............. ... .......
Reziers, France ................
Eindhoven, Holland (Philips Lamp
Works)

Sweden (relays

www americanradiohistorv com

“all.
sign.

2EH

EAJ16

2LS
SMXQ
BNG
SMVV

6F L

2L

SMSN

SMTS
SMUGC

MS
(Morse)

SMBY

SMYE
SMSN

SMXZ
SMTI
LOAA
SMSB
RA5

SMXT

SMTY
SMZD
SMSM

redd

761
Nominal  Present
Power  Wavelength
(Kilowalls). (Metres).
13 291.3
1 287
2} 285.7
+ 288.5
a 2823
1 279
1L 277.8
1 271.8
1 277.8
P 277.8
—_ 275.2
4 275.2
i 275.2
b 275.2
14 273
3 272.1
1 272.7
13 272.7
1k 272.7
b 272.7
3 260.9
1 260
5 260
— 254.2
3 254.2
1 254.2
1% 254.2
i 252.1
1 252.1
1 252.1
+ 252.1
% 252.1
P 250
3 250
1 250
11 247.9
—_— 243.9
1% 241.9
3 238.1
2 234.4
i 230.8
+ 230
L 229
4 229
2 225.6
2 223.9
L 2222
'y 5
x 221
P 218
1 217.4
1 215.8
3 214.3
) 211.3
1 207.5
& 204.1
5 204.1
k 202.7
3 201.3
! 196
3 178
— 30.2
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Stution.

Nominal
Cull- Power

sign.

Wireless

Dresent
Wacelength

(Kilowatts). {Metres).

PRINCIPAL STATIONS IN DISTANT COUNTRIES.

Canada.
Calgary, Alberta (W. W. Grant,
IR D gm0 e o & Copog ot T S P
Montreal, Quebec {Canadian

National Railways) .... .....
Montreal, Quebec (Canadian Mar-

coni Co.)
Burketon Jet., Ontario ((tinadian

Broadeasting Corpn.) .........

U.S.A.
Des Moines, Towa (Baukers Life
Co.)
Chieago, Il (Westinghouse Klec-
trical Co.)
Hastings, Nebr. (National Broad-
casting Co.)
Omaha, Nebr, (Woodman of the
World Insurance)
New York (National Broadcasting
Ce.)
Portland, Oregon (Oregonian Publ,
Co.)
Atlanta, Ga. (Atlanta Journal). ..
Washington, D.C. (Radio Corpn.
of America)
L.os Angeles, Calif. (15. C. Anthony)
Bound Brook, N.J. (National
Broadeasting Co.) ............
Pontiac, Mich. (Detroit I'rec Press)

Harrison, Ohio (Crossley Radio
Corpr) oo
San Francisco, Calif. (San Fran-
cisco Chronicle) ..............
Chicago, I'l. (Radiophone Broad-
casting Corpn.)
Minneapolis, Minn.
Crosby Co.)
Cleveland, Ohio (Willard Storage
Battery Co.)
Chicago, Ill. (Atlass Investment
Co.)
Oalkland, Calif. (Edgewater Beach
Hotel) ......................
Schenectady, N.Y. (General Elec-
tric Co} ... .
Detroit, Mich. (Evening News
Association) .. .. ... .. ...
Chicago, IN. (Edgewater Beach
Hotel) ........ .. ... .. .....
Cineinnati, Ohio (U.S. Playing
Card Co.) .... ..
Devonport, Iowa (Palmer School
of Chiropatie)................
Seattle, Wash. (North West Radio
Service (o.)
Chieago, 1. (Scars Roebuck Co.).
Zion, 1IL. (W. G. Voliva)
Npringteld, Mass. (Westinghouse
Co.) e
Benver, Colo. (General
Cog) we: 2
Richmond Hill, N.Y. (Atlantic
Broadcasting Corpn.) .........
Pittsburg, Pa. (Westinghouse Co.)
Lincoln, Nebr. (Nebraska Buick
Auto. Co)oo oot
Chicago, lll. {Chicago Tribune) ..
San  Antonio, Tex. (Southern
Equipment Co.)
St. Louis, Mo. (Voice of St. Louis)

¢Washburn

CFeN 11
CNRM 1
CFCF 11
CKCW 3
WHO 5
KYW 24
KFKX 2
WOW 1
WEAF 5
KGW 1
WSB 1
WRC 1
KFI 5
WJZ 30
WIR =
WCX v
WLW 5
KPO 1
WHT 5
WCCo 5
WTAM 33
WBBM 1
KGO 5
WGY 30
WwJ I
WEBH 2
WSAI 5
woc 5
KJR 24
WLS 5
WCBD 5
\WBZ 15
KOA 5
WABC 21
KIKA 30
KFAB 2
WGN 15
WOAI 2
KMOX 5

434.5

508.2
491.5

191.5
475.9

468.5
468.5

454.3
440.9

428.3

359.8
3890.4
381.4
379.5
3748
365.6
361.2
352.7
348.6

344.6
344.6

Woyld

Sttion.

Baltimore, Md. (Consolidated Gas
& Power Co)................
Columbus, Ohio (American In-
surance Union)
Couneil Bluffs, Towa (Mona Motor

OilCo) ....................
Batavia, T1II.  (People’s Pulpit
Association) ........ ... L.
Batavia, Ill. (Richmond Harris
& @D 0 v uor e T o e

Atlantic City. N.J. (Municipality
of Atlantic City) .............
San Antonio, Tex. (Alamo Broad-
casting Co.)
Mount Prospect, Fll. (Zenith Radio
Corpn.) ... i
Fort Worth, Texas (Lone Star
Broadeasting Co.) ............
Spokane, Wash. (North West
Radio Service) .. ..
Rossville, N.Y. (People’s Pulpit
Assn.)
Chicago, Il (Trianon Ine.)......
Portland, Oreg. (Western Broad-
casting Co.)
St. Louis, Mo. (Benson Broad-
casting Co.)
Minneapolis,
Radio Corpn.)
Pittsburg, Pa. (Westinghouse Co.)
Schenectady, N.Y. (General Elec-
tric Co.)
Schenectady, N.Y. (General Elec-
tric Co.)

- '1\?[1".{,.1, ...........

South Africa.

Johannesburg
casting Co.}
Durban (Durban Town Council). .
Cape Town (African Broadcasting
Association)

Broad-

(African

Northern Africa.
Tunis {Radio Carthage)
Algiers, PTT.
Morocco, Radio Casablanca (Radio

Club de Maroce)

India and Ceylon.

Colomto, Ceylon. .............
Calcutta (Indian States & Eastern

Agency) ...,
Bombay (Bombay Residency

Radio Club)
Rangoon, Burmah (Radio Club of
Burmah)

Australia and New Zealand.

Perth, W. Australia (Westralian
Farmers, 1.td.)
Svdney, N.S.W. (Farmers, Ltd.). .
Auckland. N.Z. (Radio Broad-
casting Co. of N.Z.)
Christchurch, N.Z. (Radio Broad-
casting Co. of N.Z.) .. ... ...
Adelaide, S. Austr. (Central
Broadeasting Ltd.) ...........
Brisbane, Queensland (Queensland
Radio Service)
Dunedin, N.Z.
casting Co.) .................
Melbourne, Victoria (Broad-
casting Co. of Australia)

(Radio  Broad-
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Call-

sign.
WBAL
WALU
KOIL
WORD
WTAS
WPG
KTSA
WJAZ
KFQB
KGA

WBBR
WOK

KEX
KFVLE

WAMD
KDKA

2XAF

2XAD

JB

TNV

CNO

SAL
2FV
2HZ

SWF
2FC

1YA
3YA
5CL

4YA

Nominal
Power

W
o

8]
o

[
[t

—
e

—
L

=

(]

to
(DR

—
o

[

Present
Wavelength

(Kilowalts). (Melres).

285.5
282.8

277.6

450
1400

375

1,850
310

305
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SECRET RADIOTELEPHONY SYSTEMS.

The Side=band System as Used for Transatlantic Telephony.

By O. F. BROWN, M.A,, B.Sc.
(Concluded from page 716, June 8th issue.)

HLE practical difficulties referred to in the first part
of this article are absent in the methods for secret
telephony covered by the serics of patents held by

the Western Electric Co. (Standard Telephones and
Cables, Ltd.). The arrangements proposed are based on
the principle of ¢ side-band’’ telephony alrcady in use
in the transatlantic service. As already stated, in this
system this main carrier wave is suppressed and only one
side band is transmitted. The principle of the apparatus
used for this purpose is shown in Fig. 4. The apparatus
consists of two balanced thermionic valves, V, and V,.
A carrier wave of a suitable frequency, say 33,000
cycles, is developed by means of the valve generator and
applied at the middle of the system, as shown. When
the microphone M is not being spoken into, equal and
opposite potentials will be applied to the grids G, and

FILTER
PASSING ONLY
30800 7O

32800 CYCLES

el |

OSCILLATOR
GENERATING
33000 CYCLES

Fig. 4.—Schematic circuit of Western Electric side-band transmitter.

hence the currents and potentials in the two halves of the
transformers connected to the plates of the valves will be
balanced out. Thus the carrier frequency supplied by
the oscillator will be suppressed. When the microphone
is spoken into, however, the balance will be destroyel
and the carrier frequency will be modulated by the voice
frequencies ranging, as we have scen, from, say, 200 to
2,200 cycles, hence the balanced system will deliver to
the secondary of the plate transformer the two side bands,
one containing frequencies between 30,800 and 32,800
cycles, and the other frequencies between 33,200 and
35,200 cycles.  These two bands are then passed through
filter circuits, consisting of condensers and inductances,
adjusted to pass only frequencies ranging from 30,800
to 32,800 cycles. The selected side band is then passed
through a second pair of balanced valves supplied by an
oscillator generating a frequency of, say, 88,500 cycles.
‘T'he frequencies developed in the plate circuit are thereby
further separated by filters passing frequencies between
55,700 and 57,700 cycles. These frequencies are then
passed through a series of amplifying valves until the
A 31

small power of a few watts developed in the first pair of
balanced valves is amplilied in stages up to a hundred or
more kilowatts, which is the power applied to the aerial.
In the example described, the band of frequencies emitted
from the acrial is 55,700 to 57,700 cycles. To make
the specch intelligible on the receiving station it is neces-
sary to heterodyne this band by a frequency of 53,500
cycles. When this is done it is clear that frequencies
included between 200 and 2,200 cycles, i.e., frequencies
corresponding to the voice frequencies, will be produced
which can be detected in the usual way.

Speech Unintelligible in Ordinary Receivers.

It is clear that this system is secret to the extent that
no intelligible speech can be reeeived unless incoming
waves are heterodyned with local oscillutions of correct
frequency. Nothing, for example, could be picked up
by an ordinary broadcast receiver.

The object of the second modulation by the frequency
88.500 cycles is the further separation of the two side
bands, so that the practical elimination of one side band
is made easier. In what follows, therefore, it will be
assumed that the second modulator is omitted.

The principle involved in the methods for securing
greater secrecy now to be described depends on what is
known as ‘inverted voice transmission.”” This means
that the low notes in the specch band, or a portion of it,
are turned into high notes, and wice wersa.  Obviously
the voice will be completely distorted and the speech ren-
dered unintelligible unless apparatus is provided in the
receiver to re-invert the sounds transmitted.

It is not much use to invert the whole speech band
because all that is necessary to re-invert it is to hetero-
dyne the transmitted frecuencies of the side band with
one single frequency at the receiver.  Thus, provided
this local heterodvne frequency is correctly selected, there
is no difference between the reception of a completely
inverted voice and a non-inverted voice, and no gain in
secrecy 1s achieved. To get over this difficulty the voice
band is divided into three or four portions, the frequen-
cies in one or more of which are inverted as desired. As
a first example, let us suppose the speech band is divider
into three portions comprising frequencics between zoo to
800 cveles, 8oo to 1,500 cycles, and 1,500 to 2,200 cycles.
To do this, all that is nccessary is to apply the voice
currents from the sccondary of the transformer T, (sec
Fig. 5) in the microphone circuit to three filters '), T,
F, designed to pass bands of 200 to 8oo, 8co to 1,500,
1,500 to 2,200 cycles respectively.  The currents from
these filters are applied to the centre of threc balanced
valve modulators M, M,, M. TIn the input windings
of the modulator M, is introduced, by means of the
cencrator G,, currents of frequency 1,000 cycles (i.e.,
200 plus 8oo cycles). This current modulates the portion
of the speech currents passed by F, so that at the output
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{
Gy

800-15G0

:
:

Fig. 5.—Filter circuits for dividing speech-frequency band in the Western Electric system.

end ot the modulator two bamds of frequencics are de-
livered, one Sco to 1,200, the other 1,200 to 1,800 cyveles.
The higher Band s cur out by a second filter 17,/ similar
to the filter I'\, passing only frequencies between 2co
and Soo cycles.  After the currents leave F,/ it will be
seen, however, that the frequency bund has been inverted.
A sound of frequency 200 comes out having a frequency
Sco, while a high note of 8oo ecvcles comes out as a low
note of 200 cycles.

In the same way thie band Sco to 1,500 cycles 1s in-
verted hy the modulator M, and the filter F,/ by modu-
lation with a frequency of 2,300 cycles from G,, and the

band 1,500 to 2,200 is also inverted by modulation with
a frequency of 3,700 cycles provided by G,. The cur-
rents from the filters ')/, ¥,/ F,’ arc re-combined to-
gether in the primary of the transformer T, and pass to
the aerial through a balanced modulator TM in whien
is introduced, by the generator, the radio frequency oscil-
lation at which it is desired that the transmission should
take place. The apparatus between T, and the aerial
would be of the tvpe already described for ordinary side
band telephony, but the additional filters and amplifiers
arc lett out in the diagram for the sake of simplifying
the drawing.

100 - 800
/RA

R
RG, DM,
! 1500- 2200
(:ERGS DM3
. -
Fig. 6.—Receiving apparatus used in the Western Electric side~band system.
A 32
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Secret Radiotelephony Systems.—

The diagram of the receiving apparatus is shown in
YFiz. 6. The radio-frequency carrier wave suppressed by
the modulator TM in the transmitter is supplicd from the
local heterodyne RG, and Ly the usual detecting action of
the valyve D the low-frequency waves applied to the trans-
former R'T', contain components similar to those impressed
on the moduiator TM at the transmitter. These compo-
nents are passed through filters RT,, RF,, RF, and de-
modulators DM, DN,, DM, etc., which are exactly
similar to the corresponding apparatus in the transmitter.
The output from the demodulators is applied to the re-
ceiving telephones R.

By switching out any of the modulators M,, M,, M, a
portion of the band can, by arrangement with receiving
station, be transmitted in an uninverted or normal con-
dition. In this way, even if an intercepting station
possessed a complete demodulator, reception could be
rendered very difficult.

By employing the same principle a still greater degree
of secrecy can be provided.  If the speech frequency
band is divided into, say, four parts, any onc portion of
the speech frequencies ¢an be shifted into any other part
of the speech band by introducing the correct frequency
into « balanced modulator and using a suitable filter.
With a system in which the speech band is divided in
four parts 1t can be shown that 125 combinations of the

Wireless
World
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four portions or sub-bands of the speech are possible
which are incapable of yielding more than one of -the
sub-bands in its normal form in a simple heterodyne re-
ceiver, the others being present as unintelligible noise.
It would be possible to change trom one combination to
another simply by switching arrangements. The changes
would be capable of being introduced rapidly at pre-
arranged intervals, and thereby a very high degree of
secrecy could be provided. The number of possible com-
binations is worked out in detail in British Patent Speci-
fication 219,987, while the principle of the system is
more fully described in British Patent Specification
218,282, It appears to the writer that the development
of such methods of inversion of portions of the specch
band before transmission on the lines described in these
patents is most likely among the methods with which he
is acquainted to lead to a satisfactory solution of the
problem. 1In what has been written it has been assumed
that the inversion methods were to be used with the side-
band system of transmission. This svstem requires the
use of a comparativelv low radio frequency (7.e., a long
wavelength), otherwisc the two side bands are so close
together that the suppression of one band by filters be-
comes very difficult.  There appears to be no reason,
however, why the inversion apparatus should not be
applied, if desired, to ordinary carricr-wave telephony

on short waves.
e

NOVELTIES FROM OUR READERS.

A Section Devoted to New Ideas and Practical Devices.

PUSH-PULL AMPLIFIER.

Experimenters who may wish to
acquire experience with the push-pull
system of L.F. amplitication can do
so without purchasing special trans-
formers by following the accompany-
ing circuit diagram.

An ordinary intervalve transformer
is used in the input circuit, the elec-

[
-
5 2
a =
P4 =)
= Q
1mfd

Push-pull amplifier making wuse of
standard components,
trical centre of the secondary winding
being located externally by connecting
two o.5 megohm leaks across the

A 33

secondary terminals.  Grid bias is
applied between the common filament
connection and the centre point on
this resistance,

The output circuit operates on the -

‘“ filter feed ”’ principle, and consists
of two choxes in series between the
two anodes. The H.T. feed is con-
nected to the centre point between the
chokes and the output terminals are
fed through two 1 mfd. condensers.
R. H. A.

2000

GRID BIAS MOUNTING.

A convenient mounting for the new
cvlindrical type of grid bias cell may

VALVES FOR IDEAS.

Readers are invited fo submil brief :

details, with rough sketches, where neces-

sary, of devices of experimental interest

for inclusion in this section. A dull

emitler receiving valve will be despalched

to cvery reader whose idea is accepled
for publication.

Lelters shoitld be addressed fo the Editor, * Wire-
less World and Kadio Review,” Dorset House,
Tudor St., Londen, I2.C.4, and marked *“ ldeas,”

....................................... B T S |
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be niade from the lid of a metal
shaving stick container.  If the lid
does not fit tightly on the end of the
cell the edge of the metal should be
first drilled and then V-shaped pieces

q

S

Shaving tin lid used as grid cell holder.

cut as shown 1in the diagram and the
projections pressed nwards to grip
the sides of the cell. The finished
holder is then screwed down to the
baseboard. I, T. W.
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By Our Special Correspondent.

An Important Debut.—The Referendum.—Justifying the Regional Scheme.—B.B.C. and
the Eclipse.—Giant German Station.—Stravinsky at 2LO.

Famous Conductor’s Broadcast Debut.
S Heury Wood, whose engagement
with the B.B.(C. started on June Ist,
may make his first appearance before the
microphone at 2LO on June 30th. He is
down to conduct the Wireless Symphony
Orchestra in a Wagner programme, but
there is a feeling that the first of the
Proms." on August 13th should be
made the vccasion of his broadceast debut,
to give a more ‘ spectacular’’ effedt.
0000

Arnold Bennett’s Night.

Owmg to unforeseen circumstances the
programme which was to have been pro-

vided by Mr. Arnold Bennett on June
22nd has heen postponed.
20QCO0
Valve v. Crystal.
F'he listeming  public has  responded

nohly to the B.B.C. appeal for informa-
t1on its to the most popular station, with
ihe result that thousands of posteards
Al awat checking at Savoy Hil Ia
the main the expectations of the engineers
liave been fualfilled, /.., the posteards
show that the number of crystal sets is
decreasing, 50 per cent. of the listening
population now using valves.
[l el ol e}

Regional Scheme Justified.

The wmatn purpose of the referendum
has been served, because the results show
that the regional scheme, involving fewer
stations and higher power, will he justi-
fied.

[elielNoNe)
A Long Wait?

Se far so good.  All that remains is to
set the regional scheme into operation
but here we arve gazing into the dim and
(1 fear) distant future.

The Daventry experimental station has
vet to o win its spurs, and even if it is
transmitting regulay programmes by the
antumn, sites for the new stations will
have to be fonnd and simitlar experiments
varried out hefore the present stations
are xuperseded.

cCOo0D
Our Fortunate Grandchildren.

An optimistic prophet at Savoy il
tells me that we mayv see the scheme in
operation by the end of next year.

Anyway, there seems little doubt thaf
our grandchildren will have alternative
programmes, especially if they live to a
good old age.

0000
Broadcasts From Wimbledon.

The Centre Couwrt matches of the
Wimbledon lawn tennis meeling will be
broadeast on June 29th, from 4 to 5 p.au. ;
on June 30th, from 4 to 515 p.n.; on
July Ist, from 4.45 to 515 p.m. ; and on
July 2nd., from 230 to 445 p.m. In
addition descriptive comments will pro-
hably bhe transmitted between 6 and
6.30 p.m, on these davs,

0000
Dominion Day in Westminster Abbey.
On Dominion Day (July 1Ist) the special

The R.A.F. Display.

Listeners who wish to hear the sounds
of an aerial combat will have an opportu-
nity of realising their desire on July 2nd,
when a portion of the Roval Air Force
display at Iendon Aerodrome will he
broadeast.,

The broadeast items will iuclude the de-
struction of a kite balleon, an air fight,
the vrescue of a Dheleaguered British
population from a bavbarian town hy
means of aircraft, and the destruction of
a fort and bridge. Quite a lot for one
afternoon!

000

B.B.C. and the Eclipse,
The B.B.C. are to be connmmended for
the wvery cavetully arranged schedule of

morning  service will be relayed from  transmissions which has been prepared in
Westminster Abbey to 21,0 and 5XX. comiection with the eclipse on June 29th.
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FLYING TO BROADGAST MUSIC,

A rehearsal of a fascinating stunt to be given

at the Royal Air Force display at Hendon on July 2nd, when a squadron of new planes
will carry out aerial drill to *instructions’® by music by the Roval Air Force Band.
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Various time signals will be trans-
mitted from London, Daventry, Bir-
mingham, bfanchester, and Necwcastle,

and the carrier waves of all except SXX
will be radiated continuously.
[oNelele]

Before and After.

The experiments are to be carried out
on June 27th, 28th, 29th, 3Cth, and July
Ist, so that listeners may have an ample
opportunity of studying conditions before
and after, as well as during, the eclipse.
On each morning except June 29th a
series of dot seconds will he broadcast,
the sixth dot occurring precisely at every
half-hour from 4.30 to 8.30. These
signals will be sent out from London and
Manchester at 4.30, 5, and 5.30 a.m. aund
from London only for the rest of the
period.

o000

Continuous Carrier Waves.

On June 29th London and Manchester
will transmit the dot seconds at 4.30, 5
and 5.30 a.m., and London and Daventry
will give them at 6, 6.15 and 6.20.
During the six minutes from 6.20 to 6.26
a.m. London and Daventry will broad-
cast single seconds continuously, missing
the 29th and 58th seconds, while the
announcer will call every fifth second
throughout the period. TLondon and
Daventry will radiate dot seconds on the
day of the eclipse at periods of half an
hour lLetween 6.30 and 8.30 a.m., while
London and Manchester will also keep
their carrier waves going continuously.

000

Varying Wavelengths.

From the London station Lroadcast ex-
planations will be given of the dot signals
that are transmitted between 6 and 6.30
am. In cach case the normal wavelength
of the station will be used, except that on
June 28th, 29th and 30th Birmingham
and Newcastle, in transmitting their
carrier waves continuously, will vary
their wavelengths over a range of 10
metres, 1.e., 5 metres on cither side of
the normal.

000
A German Giant.

A Berlin correspondent sends further
details of the giant broadcasting station
now being erected at Zeesen to supersede
the present station at Konigswuster-
hausen. Irom all accounts Zeesen will
outpace Langenburg as well as Daventry.

''he power of the new {ransmitter will
be 35 kilowatts, i.e., four times that of
Koénigswusterhausen, and use will be
made of Telefunken water-cooled trans-
mitting valves rated at 20 kWs. such as
are already used at Langeuburg. The
wavelength will remain at 1,250 metres,
and, as In the case of Konigswuster-
hausen, the modulation will be carried
out at Berlin,

(ool e}
A Move for Independence.

The principal reason for the removal
and enlargement of the Koénigswuster-
liausen transmitter is that the station is
intended to take foremost rank in the
broadensting of educational talks. Every
afternoon from 3 o'clock onwards a varied
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selection of lectures will be given. It is
felt that the present power of 8 kWs. is
madequate if a wide circle of listeners is
to be appealed to, especially as the other
commercial aerials at Konigswuster-
hausen tend to absorb the transmissions
from the broadecasting station,

FUTURE FEATURES.
- London,
: Juxk 19rA.—Programme of works :
by Stravinsky, conducted by
the Ccmposer.
June 20TiH.—Concert of New Com-
positicns, and a Play.

JuNE  21sT. — ““ A Midsummer
Night’'s Dream.”” (All Sta-
tions.)

Juxe 23rp.—Concert relayed from
the Kingsway Hall.

JuNE 241 —*¢ Carmen,”” Act 2, re-
layed from Covent Garden :
Opera House.

Cardift.

JuNE 197H.—Don Pedro and lhis
Mexican Band and Watcyn
Watcyas  (baritone), relayed

from Llandaff Fields Pavilion.

JuxeE 22Np.—The Super Six in a
Summer Revel.

June 251H.—A Neapolitan Night.

Manchester.

June 191u.—Special Evening Ser-
vice relaved from DMauchester :
Cathedral.

JUNE  207H. — Vaudeville
gramme.

June 23rp,—*“ On With the Show
of 1927, relayed from Black-
pool.

June 256tH—“ A Country Cot-
tage,”” a Play by Patience
Raymond.

Glasgow.

JoNE 19vH.—The Band of the
Second Battalion, Argyll and
Sutherland Highlanders.

JunE 228pD.—A  Highland Pro-
gramme.

Joxe 23rp.—Symphony Concert.

Birmingham.

JryE  20TH.—Trench  Music
Plays.

Ju~xe 22xn.—Philip Ritte’'s Con-
cert Party.

Juxg 24ra.—Chamber Music.

June 25tA.—Militiry Band Pro-
gramme.

Bournemnouth.

June 20rH.—Opera Comique :
and. Instrumental.

June 24ri.—A  Midsummer
Concert.

£ R R el

Pro-

and

Vocal
Day

BRelfast.

JusE 20TH.—Vocal and Orchestral
Programme and Two Plays.

JuNek 23rD.—A Welsh Programme.

Juxe 24tir.—An Up-River Concert.

Newcastle.

Junrk 22nn.—The South Moot (fol-
liery Band and the Prudhoe
Gleemean.

JuNe  24tR.—British  Composers,
Instrumental Programme.
Aberdeen.

June 23rp.—Scottish Programme.
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Great things may be expected of the
new station, which 1is situated rather
more than a mile from the Konigswuster-

hausen site.
co0O0

A Midsummer Fantasy.

A fantasy, *‘with music for a mid-
summer night,”” entitled * Pixie Led,”
by L. du G., of Punch, will be broadcast
from 2LO on June 24th. Pixie songs
have been specially composed by Kenneth
A. Wright, who used to direct the Man-
chester station when it was first estab-
lished by Metropolitan-Vickers.

c 000

Stravinsky at 2LO.

A programme of works Ly the well-
known composer Stravinsky, which le
will conduet from 2LO on June 18th, will
feature the first performance in England
of his Concerto for Piano with accom-
paniment of wind instruments. For this
item Stravinky will be the soloist, while
the orchestra will be conducted by
Edward Clark.

coo0o

About the Compére.

Is the compére idea being overdone?
When this omniscient individual first
came into favour he had at least the
virtue of novelty. Now that the virtue
has departed the question arises: Dves
the compére fill a réle which could not be
undertaken by the trained announcer?

[eNeRele)
His Privileges.

Many listeners must be ready to answer
the question in the negative.

In the majority of cases—there have
been brilliant exceptions—the compére
succeeds merely in bringing to the
microphone an air of amateurism which
the professional announcer has been
trained to avoid.

The compére can be facetions without
getting slapped ; it matters not to him
what high official of the B.B.C. may be
listening. He may drop his voice or
raise it without being cautioned by the
engineers, and he can take liberties in
the matter of {ree speech which are
debarred the ordinary artist,

In a word, the compére enjoys all the
privileges of the amateur who is not
required to come up to professional stan-
dard. Who wants the compire?

Qo0

Ideal Length for a Talk.

Perhaps it affords no intense excitement
to British Listeners to know that Mr. D.
Lawrence is broadeasting a series of talks
on the American Government from the
“Red Network ” of stations of the
American  National Broadcasting Com
pany. But it is interesting to note that
each talk is limited to eight minutes’
duration. Eight minutes seems an ideal
length for a talk.

Some speakers can bore in less than
one minute; others do not begin to bore
after fifteen minutes. But eight minutes
gives an average speaker time to bring
out his main poiuts without wrapping
them in frills. It is the happy mediun
between long and short.
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WESTON METER SWITCH.

One sometimes hesitates before fitling
a voltmeter to the panel of a receiving
set when the instrument is arranged only
to determine possibly the maxinmm hat-
tery potentinls. A\ single voltmmeter can.
by means of a switch, be arranged to
deternime  the voltages applied to  the
fiktiments nud anodes of all the valves ot
omulti valve recetver. as  well as the
gid biasig potentials.  For determining
1.1 and 111 battery potentials, it is
only necessary to have a single-pole multi-
contact switch, which in turn conneets
the meter with the filament and H.1T.
valve connections, though it is necessary
to introduce a series resistance when de-
termining the anode voltages in order to
read on the high-voltage scale of the
meter.,

The Weston Electrical Instrument Co.,
Ltd,, 15, Great Saffron THlI, Tondon.
E.C.1. now supply for use with their
Model 506 voltmeter a2
switeh in which is incorporated the series
resistance for  taking readings ou the
high-voltage scale. Being provided double-
pole contacts, voltage readings can he
taken on H.T,, L1, o1 gind hiasing bat-
teries, irrespective of whether the H.T, —
is normally connected to the T..T.4+ or
I.T7.~.  The dial moves with a snap
action, and the settings are shown on an

The Weston switch for determining all
rcceiver voltages with a two-range volt-
meter.

mdicating card viewed thraugh apertures
in the dial.  Several indicating cards ave
supplied to meet various requirements,

000
WILSON ELIMINATOR
TRANSFORMER.
Wi, Hamilton Wilson, of 125-127, Red
Lion Sguare. Surbiton, Surrey, has long

been known as a manutfacturer of power

]‘ANLL
\PPARATUS 3

A Review of the Latest Products of the Manufacturers.

multi-contact
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and special transformers for use in wire-
less transmission,

A new sertes of transformers has been
produced for use In the coustruction of
battery climinators, the windings
suitable for supplyving both filiment heat-

The new Hamilton Wilson battery elimi-
nator transformer.

ing wnd anode current to the l(‘([ll)]ll“‘
valves. Although very moderate in price
these transformers are of massive con-
struction, and the general build at once
reveals that experience in transformer
design not always possessed by wireless
manufacturers who have found it neces-
sary to extend the scope of their pro-
ducts  to include the manufacture of
power transformers.  The specimen trans-
former examined had a core cross-section
of about 1lin. square, and the frame,
which had a single opening, measured
about 33in.x4)in.  The windings were
built up on a mica wrapping. and sub-
stantial angle pieces compressed the core
stampings tichtly together. By winding
the primary as two sections with the ends
brought out to four terminuls the trans-
former was suitable for use on 100 to 125
volts, or 200 to 250 volts. The f{ilanent
heating windings cinve 7 volts at 1.5 am-
peres when connected to a 110 or 220
volt supply, and the step-up winding gave
1204120 volts at 50 milliamperes. These
windings are sunitable for operating most.
of the small vectifying valves regniring 6
volts or less, such as the Marconi or
Osram “ 1.5 or two “1.4s.”” or the
Buarndept 4 U.695.” In the case of the
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Mullard type DULS two valves may have
their filaments connected in series for full
wave  rectification.  Transforniers  are
supplied with special windings to suit the
Mullard DU.2 and DU.10 valves.  On
circuit the transformer is perfectly silent,
and can he operated for many hours con-
tinuously without any apparent tewnpera-
ture rise.  Other transformers wre a\dil
able with windings arranged to give .71

4 volts at 2.2 all)])(’l(‘\ with H.T. 120+120
at 50 milliamperes ; 4 volts at 2.2 amperes
with 1804180 volts at 50 milliamperes; 4
volts at 2.2 amperes with 2004240 volts
at 50 milliamperes; 7 volts at 3 amperes
with 200+200 volts at 80 milliamperes
7 volts at 7 amperes with 4004400 volts
at 150 milliamperes, tappings being pro-
vided at 2004-200 volts. In addition to
this vange, all suitable for use on various
primary voltages and {requencies, there
is another type giving 4 volts at 0.8 am-
peres for supplying heater curvent for
Marconi and Osvamr valves of the K.L.T.
type.

cooo

NEW DUBILIER DEVICE.

To make provision for comnecting the
arid leak either directly across the grid
condenser or to return the commcction to
the filament, the Dubilier Condenser Co.
(1925), Ltd.. Dueon Works, Victoria
Road. North Acton, Tondon. W.3. has
recently introduced a new form of mount-
me clip.

Dubilier clip mounting for use with grid
condensers.

Tt is suitable for nse with Iubtlier con-
densers type 610 and 620, and cousists of
a small insnlated extenston piece carry-
ing terminal and clip. It is supplied
without extra charge with the condenser
as well as being obtainable separately,
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Correspondence should be addressed to the Elitor. *“ Tae Wireless World,”” Dors2t Hoase, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

BROADCASTING AND THE PATENT POSITION.

Sir,—I have read with a great deal of surprise the letter in
vour issue of June 1st from the Marconi Co. with reference to
broadcasting and the palent position,

It is just ancther example of the policy, or luck of policy,
of the Marconi Co. thal an explanation of its decisions should
be made to a periodical only when aftention is drawn to it,
when surely that explanation should have been given in the
first place to the parties mostly concerned, the actual licensees.

As a result of my refusul to accept a perenptory modifica-
tion my licence has been determined by the Marconi Co.
without the slightest possibility of negotiation or explanation.
The iicence which I hold entitled me, amongst others, to the
use of patents Nos. 147147 and 159984, both of which are
for multi-electrode valves giving several stages of amplification,
and vet, to read the Marconi Co.’s statements, liceusees were
never meant to use these particulav patents—what an anomalons
posttion !

The facts of the case, I suggest, ave as follow: The par-
ticular patents referred to above were put inlo the origmal
licence as “ make-weight,” the Marconi Co. atlaching little
Importance to them, but when multi-electrode valves are mude
a commercial product by another company the Marconi Co.
see the possibility of cheap receivers being placed on the market,
and accordingly set about to stop this at all cost.

The Jot of a Marconi licensee is indeed a sad one, as he is
bound hand and foot and has to pay all ways. as instance the
following examples: If an amateur constructor applies to the

Murconi Co. for a licence to cover a set he has built he is -

supplied with a licence on payment of 12s. 6d. per valve
holder, a licence plate being thrown in free of charge; but the
poor manufacturer licensee has to purchase the plates in addition
to payving the outrageous royalty of 12s. 6d. per valve holder.
This charge for licence plates, no doubt, is a paltry thing,
but is another instance of grab.

A non-licensee may make and sell transformer-coupled ampli
fiers  (as admitted by the Marconi Co.) without paying
royalties, while another company (a licensee) can supply a
single valve detector to go with such an amplifier, with the
result that the user can puvchase a three-valve set, paving only
12s. 6d. royalty; vet if the unfortunate licensee wishes to do
the same thing he nas to pay 37s. 6d. royalty.

The whole thing is manifestly absurd, yet the Marconi Co.
cannot or will not see it, and it is high time that licenseos
banded themselves together to demand better and more equit-
able terms “UNDER NOTICE.”

June 2nd. 1927,

TELEVISION.

Sir,—In your issue of June Ist the statement is made timt
the recent demonstration of television by the American Tele-
phone and Telegraph Co. was the first public demonstration of
television.

May I draw your attention to the tact that Mr. Baird gave
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a public demonstration of television to over forty members
of the Royal Iustitution on January 27th, 19267

Professor Andrade, who witnessed a demonstration, states as
follows in the Encyclopedia Britannica under ‘‘ Television ”” :—

“Mr. J. L. Baird, who has already succeeded in producing
a crude but convincing representation of a moving object
through the agency of !Hertzian waves, and has so achieved
2 true ‘vision by wireless.’ .

“In February, 1926, Mr. Baird had succeeded with quite
crude apparatus, constructed on the lines laid down, in trans-
nmitting recognisable pictures of moving objects such as a liviny .
face.

“Synchronism is secured with the help of an alternating
current generator mounted on the same shaft as the scanning
disc. The slow alternations so produced are supevimposed on
the carrier wave which is used for conveying the variations
of intensity which produce the picture. At the receiving end
the synchronising wave is separated from the light modulations
by a wave filter, and is then made to control the speed of the
slit and the spiral disc.”’

Dr. Russell, Principal of Faraday House, states in Natwre
of July 3rd, 1926 :

“We saw the transmission by television of living human
faces, the proper gradation of light and shade, and all move-
ments of the liead, of the lips aud mouth, and of a cigarette
and its smoke were faithfully portraved on a screen in the
theatre, the transmitter being in a room at the top of the
building. Naturally, the resulss ave far from perfect. The
image caimot be compared with that produced by a good kine-
matograph flm. The likeness, however, was unmistakable, and
all the motions ave reproduced with absolute fidelitv. This is
the first time we have seen real felevision, and, so far as we
know, Mr, Baird is the first to have accomplished this mar-
vellous feat.”

A vast American organisation, cmploving about one thousand
men to do this one demonstration, appear to have repeated M.
Baird’s carvly results, with the difference that they transmitted
200 miles, while Mr. Baird, at his first demonstration given
nearly eighteen months before the American expermment, trans-
mitted from one room to another. This, however, does wunt
affect the point that television was first demonstrated in
England.

The authorities of the Science Museum, South Kensington,
after careful investigation, are exhibiting Muv. Baird’s original
apparatus, and describe it as follows :—

“Qrigimal Telcrision Apparaius, made by J. L. Baird, Esq.
Lent hy Messrs, Television, Ltd.

“This is the transmitting portion of the original
apparatus used by Mr. J. L. Buird in experiments which led
him fromn the wireless transmission of outlines in 1925 to the
achievement of true television nine months latar, when, ¢n
Januavy 27th, 1926, the transmission of living human faces.
with light, shade and detail, was demonstrated before members
of the Royal Institution, this being the first demonstration of
true television ever given.

www . americanradiohistorv.com
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“The original apparatus here exhibited was used by My
Baird at a demonstration given at a London store in Apiil,
1925, when the wireless transmission of outlines was shewn
publicly for the first time. This apparatus was developed,
troubles  with the Tight sensitive device were overcome, and
an improved optical device was evolved with the result stated
abave.

With regard to the question of distance, it is noteworthy
that My, Baird has recently demonstrated television hetween
London and Clasgow, o distance of over 400 miles, employing
for the purpose of the demunstration a staff of three opsralors.

Professor Tavlor Jones. who holds the Chair of Natural
Philosophy at Glasgow University, commenting on the test
satd

1 think the images of those i1 London were remarkably
vlear. I recognised Mr, Baird immediately. The televisor
has great possibilities, and 1t is a remarkable achievement that
a tace transmitted from London can he elearly seen in Ulasgow,
and its movements followed in detail.”

In face of this evidence 1 think you will agree that the
assertion made Jn vour issue of June 1st that the Amercan
demonstration was the first is in error.

BAIRD TELEVISION DEVELOPMENT CO., LID.
0. G. Hutchinson, Joint Managing Divector.

London, W.(.2.

TJune 3rd, 1927.

THE STUDIO AT PCJJ. Mr. A. F. Philips broadcasting * to
the world "’ from the Eindhoven station.

LEMPIRE BROADCASTING.

Siv—"The letter over the signature of My, M. V. Blake, in
the June 8th issue, mukes ont a strong case for the Kmpire broad-
casting station  which  you have so  consistently  called for
through the colunms ol your journal.

Here we have the case of a Britisher vesident abioud who
Jistens with comfort to an Amervican and a Duteh station, but
vet with a set employing move than twice as many valves fails
to get satisfuctory reception from a B.R.C. station.  Is it merely
apathy v our part, vr is there some delinite reason, not apparent
to the Livoum, why hroadeasting from England 1o the Colonies
should not take plice? The B.B.C. is. perhaps, only naturally
rather timid to spend money on a station which it 1s really out-
side their province to maintain, unless a definite authority for
that expenditure is forthconing.

1t would seem to wme that the only way that this short-wave
station can be brought into existence is by joint action from the
Daominion Governments. with a request to the Mother Country
to make the necessarv arrangements. Tt seems hardly possible
that if such a request were made collectively that the station
could still be denied to the Empire. *“EX-COLONIST.”

South Norwood.

Jane 8ch, 1027

JUNE 715th, 1927.

TRANSMITTERS.

Sir,—As a member of what yowr correspondent, Mr. John
Willings, chooses to call “ the brass-pounding fratermty,” T
wiite Lo take exception to the sarecastic tone of lis letter pub-
lished n your issue of June 8th, and also 1o suguest that he
might be o little more courteous in his attitude towards the
transmitting amateur as a community, even though he may. as
I have no reason to doubt. have very good grounds for objecting
to the inconsiderate attitude of certain transmitters who may
be interfering with his reception of distant statious.

M. Willings also suggests that the *“brass-pounding frater-
nity ” might he told that they have no wmonopoly of the ciher
after the B.B.C. starions have closed down. As a whole, the
transmitters would certainly not consider that they had =a
monopoly of the ether at any time, bul if they ave not to work
after the B.B.C. stations have closed down, then, please, may
we kuow when they should carry out their {ransmissions,
becanse to work during broadeasting hours, although not pro-
hibited in the terms of the transmitiers’ licences, is still re-
garded as “uot  done” amongst respectable transmitting
amateurs ? “PRE-WAR TRANSMITTER.”

London,

June 9th, 1927.

RECEPTION OF PCJJ.

Sir, T wive lelow some delails of the reception of YCJJ
which may be of interesl to readers. The receiver s a two-
vialve Bowyer Lowe short-wave set.

Tuesday, May 10th, 1927 : Tuaned in on closing remarks.
Next transmission Thursday, 19.00/23.00 hours. Sig. strength
R45. steady wavelength (by Stn. wavemeter—29 metves).

Thursday. 12th : Tuned in at 19.15 houwrs. Held PCJT till
they closed down at about 23.00 hours. A few of the items
from the programe are :—

() " Somebody T.oves Me.” Gramophone Record.
() Nobody Knows WWhat o Hed-

Headed Mummer (7) Can Do.”’ .
(¢} Selection from tose Murie” .
(d)  Selection from ““ No No Nanelte,”

including T Want to Be Happy,”

ete. ap

It was announced that there would be a special transmission
at 18.40 till 20.40 hours on Saturday, 14th, to the Dutch East
Tndies and West Indies. when the Minister of Colonies would
give o special address and the Philips” Band would play special
Dateh selections.  The announcer called the world mentioning
among olhers British India and Calcutta. Sig. strength R4-5
intermittent  fuding.  PCJIJ  announced  wavelength as  30.2
meties,

Saturday 14th : Tuned in
hours when PCJJ closed down.
ments in Dutch but recogmised the
Ruadio Laboritorium,'”  Sig. strength RS.
of 10 secon] intervals.

Ringoon, Burma.

May 16th, 1927,

at 18.50 hours anud held till 20.55

Music excellent. Al announce-

announcement ¢ Thilip

Fading in groups

A. T. DEWAR.
(Al 2KD.)

INEFFICIENT OPERATION OF RECEIVERS.

Sir,—With refereuce to W. Can’s letter in the May 25th
issue. This raises rather an inieresting subject, namelv. the
percentage of sets in use which, through the luck of wireless
knowledge of their owners are never cxtended to their full
abilities. By which T mean, apart from techunical values, sach
things as correct high tension to each valve, suilable grid bias,
transiormers applicable to the valves in use, and numerous
other adjustments known to the experienced amateur, but of
which the average listener fails to make use. A leaflet {rom
manufacturers would help, but T think that this is where the
numerous wireless societies could le of greater assistance. apart
from their experimental work. 1o instruct the average listener
in the intelligent operation of their receivers.

Croydon. 1. W. HURLEY.

June 1st, 1927,

£ 35
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“The Wireless World *

Questions should be concisely worded, and headed ** Information Department.”

Super-regeneration.

I am very interested in circuils of the
super-reqgencralive type, and under-
‘sland there are two variants of this
cireuit upon the market, namely, the
Armstrong and I'Zewellmj cireuils,
and should le glad if you could gzve
me the cireuit diagram of these in-
struments and also information as to
when they were first invented and
what improvements have been made
since. [ understand that it is quite
possible by means of one switch fo
convert these circuits from ordinary
regeneration to super-regeneration as
desired, and should lile the necessary
arrangements included in the dia-
gram. M. D. D.

The two best known super-regeneralive
circnits are undoubtedly the Armstrong
and the Flewelling, the former being the
older circuit. There are, however. a
large number of other tvpes of cirenit
upon the market ewmployving the super-
regenerative principle which are mainly
variations of the Armsirong and Flewel-
Iing cirenits, although employing the same
basic priaciples. Major Edwin H. Avrm-
strong was not, however, the originator
of the super-regenerative circuit, nor
has he ever claimed to be so, and,
indeed, in a paper read before the Insti-
tute of Radin Engincers on June Tth,
1922, which was published in the issue
of The Wireless World dated November

stamped addressed envelope for postal reply.

18th, 1922, ANajor Armstrong
ledges the work of Capt. John Bruce
Bolitho, an Englishman who preceded
him in the ploductlon of snper-regener-
ative circuits  (British  Patent  No.
156,330), und also acknowledges the work
of another Englishman, ILawrence B.
Turner (British Patent No. 130,408), who
preceded Bolitho.

Many experimenters to-day use the
Bolitho form of ecivenil, although it is
very difficult to draw the dividing line
hetween these circuits since Armsirong
Limself has produced move than one
super-regeneralive circuit, his original cir-
cunit using two valves, a rectifier, with a
separate valve to produce the ‘“ quench-
ing 7 oscillations.  His best known cir-
cuit, and the one usnally accepted, s
that which we publish in Fig. 1 (a), where
ihe valve acts both as a rectifier and as
the producer of the “ quenching oscilla-
tions.””  Referring to this figure, the
frame aerial, of course, requires to be
of such specifications that it will cover
the band of wavelengths requived when
vsed in conjunclion with C,.  The coil
L, in series with the frame is necessary
for the purpose of coupling the reaction
coil L, to the grid cireuit in order to
produce ordinavy regeneration.  Alter-
natively, it is possible to use an outdoor
aerial in the ordinary manner, but it is
not advised as the circuit is a strong
re-radiator.

We would point out that full construc-

acknow-

[nformation Department Conducts a Free Service of Replies to Readers'Queries.

Each separate question must be accompanied by a

tional details of the Armstrong super-
regencrative circuit have nppe'ued from
time to time in The Wireless World. such
as October 21st, 1922, and, to come to
more recent times, December 16th, 1925.
In the Jatter receiver two valves are
shown, but the final valve is merely an
L.F. amplifiec. It should be pointed out
that many readers, 0\\111(r to the loose use
of the expression ““super” or ‘“ Arm-
strong super,” are apt to confuse the
“ Armstrong super-regenerative > cirenit
with tho ‘“Armstrong supersonic-hetero-
dvne " cireuit. The latter circeuit, of
course, js a very well-known and popu]m
civcuit, and is thoroughly reliable, but it
cannot be said that anv great progress
has Dbeen rmade towards removing the
stigma of lack of veliahility from the
latier circuit.

The Tlewelling circuit, which was
brought out by Mr. E. T. Flewelling, of
New York, is of much greater simplicity
in appearance, but even to this date no
circuit emploving the super-regenerative
principle can be classed as a 1‘eall_v stable
and reliable circuit. and such circuits arve
suitable only for the experimenter. The
oviginal Flewelling civeuit, which we show
in Fig. 1 (b), did not make its appearance
in the U.S.A. until the latter part of
1922, and in this counlvy until the early
part of 1923. The civenit was, as a
mafter of fact, published in the issne of
The Wireless World for April 21st, 1923,

a full constructional article being given
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in our issne of September 12th, 1923, the

actual receiver published being, curiously
enough, bwlt as a portable receiver.

Later, the Flewelling cirenit was greatly
simplijied, and we illustrate this circuit
m Fig. 1 (c).

With regard to your desired switching
arrangement, we would inform you that
in the case of the Armsirong circuit
double-pole switch will be necessary. A
moment’s glance at the figure will show
vou that the effect of this double-pole
switch is merely to short-cireuit the two
quenching  cotls and their coundensers:
thus, with the switch at posilion A we
have an ordinary rvegenerative set using

a frame aerial ; with the switch at B
we have a super-regenerative set.  In the
case of the original Flewelling shown

in Fig. 1 (b), ouly a single-pole switch
is absolutely necessary.  Positions A and
B give us a regeneralive or a super-
regenerative receiver as desived.

It perhaps would be hetter, however,
to include a double switeh in order that
R, may be short-cirenited when using
the receiver as an ordinary single valve
set, since otherwise we must turn this to
its position of minimun resistance in
order to prevent it acting as an additional
series prid leak.  The simplified Flewel
ling shown in Fig. 1 (¢} is really the only
system in which a single-pole switch can
be wused for rapidly converting the rve-
ceiver from regenerative to super-regener-
ative, A being a simple regenerative set,
and B a super-regenerative, as in the case
of the other circuiis. It is claimed by
expeviinenters that the simplified Flewel-
ling circuit is much the easier to operate.
althongh it is somewhat less sensitive
than the Armstrong form of veceiver, all
other things Dbeing equal, and eonse-
quently we show it with a normal aerial
and earth system, although a frame can
be used with a series coil for the pur-
pose of reaction it desired. Needless to
say, L.F. amplification can Le added in
the: normal manner hy inserting the
primary of an L.F. transformer in the
place of the phones, but sepavate bat-
teries are advised.

It cannot be too strongly wrged that
super-regenerative receivers of any de-
scription are not suitable for the ovdin
ary listener or home constructor, and
nwing to their vagaries and difficulties in
operation -are really only suitable for the
serious experimenter,

ococoCco

Multiple Valves.

I have obtained tico of the joreiyn nulti-
ple valves (the H.F. und deteclor-
LB combinutions), and have wmiade
them wp into a receiver on the lines
suggested by the waokers. The set
seems to e lacking in selectivity, and
1 showdd welvome any suqggestions you
cordd make on suiluble wmethods [or
improving it in 1his respect.

Q

[ B

recommended for these
multiple  valves should certainly e
moderately selective, and we can only
think that you are using in your aerial-
grid and intervalve couplings coils having

The circuit,

Wireless
World

a high H.F. resistance. You do not give
details of vour H.F. transformer but we
suggest you try one wound on the lines
of that used in the ** Evervman Four”
receiver, but with the omission of the
neutralising winding, which will be un
necessary in this case, as the sequence of
tuned grid and plate circuits is broken by
the interposition of the resistance-coupled
stage included in the first valve. If this
does not put matters right we suggest
that you test carefully for high resistance
connections and leakages, which may be
giving
tumng.

o000

*

Protecting the H.T. Battery.

1 olwuys make a practice of disconnecting
the hufteries from wmy veceiver after
switching off each might, and notice
when reconnceting the high temsion
leads that « spark is produced. Doex
this tadicate poor insulation in the
set ! W. R.

On the assumption that you are using
the usual lurge by-pass condensers across
cach section of the H.T. supply we think
that in all probability the spark is caused
by the Aow of charging current into these
condensers, and if so the effect is quite
normal. Tt may be added that if the in
sulation of the receiver is above suspicion

(as it should be) there is no real need to

disconnect the H.T. battery each night,

as the flow of current from it should ceusc
as soon as the valve filaments are ex
timguished.

[SleolNe)

An Expensive Mistake.

I recently connected by aceident o 4-volt
accunlator to the 1.7, terminals of
my set with 2-volt valves in  the
sockets, and did not notice the error
wntil the filaments had been alight
for whout ten minutes. Al the
flawments stidl qlow, but results are
nery poor. I presume that they hav
been harmed by the excesgive roltage
applied to them? T. R. R.

Yes. in all prohability the emission of
your valves has fallen off very consider-
ably. due to the application of this ex
cessive voltage for a comparatively long
period. It may be, however, that some
other fuult has developed, and it would
he worth while to test vour valves with

a millianmeter.

¢ 000

Four-volt Economy.

[ om attempling to uild the three-valve
portable set disscribed in your May
11tk dsswe, but, in the interests of
economy, [ om going to use 2-volt
valves imstead of 8-volt valves, as I
meeariably use 2-volt volves.  Will
you please tell me which volves in
the a-rolt elass will be suitable?

R. D.
We arve afraid that you will be quite
unable to obtain great economy in this
case by the use of 2-volt valves instead
of 4-volt valves.  The filament wattage

of the 4-volt vilves was not quite half a

watt, whilst the most economieal valve

i the 2-volt class consnmes somewhat

www americanradiohistorv.com
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over Tulf a watt, and so it is less eco-
nomical te use it. It must be remem-
bered that there are comparatively few
four-clectrode vulves upon the market at
present, although manufacturers will prob-
ably prodace them with various charac-
teristics in the 2-, 4-, and also in the
6-volt classes when such a demand avises,
In the matter of economy, of course, we
are only taking into consideration the
question of L.7V. supply, since econoiny in
H.T. supply will depend upon the pur-
ticular charvacteristies of the valve, 1rve-
spective of whether it is a 2, 4-, or 6-
volt valve.
cooo

A Rising Resistance,

Some time qgo I built a four-ralve ve-
ceiver, und, on connecting up. all s
well. The receiver appeared o
function normally, und excellent re-
sults were obtained. (radually, liow-
cver, the receiver scems to hure de-
veloped « pronownced whistling noise
af « rather low piteh. Lhiz piteh s
constant, and  does 1ot upprar to
change, hut, on the contrary. is
growing louder. Can you tell wc the
caquse of this trouble, and lhow to
rewedy it? 3. TS

It is not inprobable that you ave using
H.T. batteries of a capucity Inadequate
to meet the needs of vour set: the result
is that more current is drawn from them
than the makers had in view when de-
signing them, and so gradually the bat-
tery resistance has been rising. It must
be remembered that some portion of this
battery at least will be conumon to the
plate circuits of all fomr  valves, even
though a separate H.T. tapping be used
on each valve. As the resistance of the
battery rises, then, we shall have a resist-
ance connnon to the plate circuits of all
four valves, and this will act as a
coupling between the valves, due to the
fuctuating potentials set wp across it by
each valve, and a howling noise wilt be
built up. As the battery grows older
and the resistance preatev, the noise will
be increased in intensity.

Undoubtedly you. could cure it for the
time Dbeing Dby putting larger shunting
condensers acrnss the battery, but it is
advised, if you are using small ceil bat-
tevies, that you abandon them in favour
of others of adequate capacity. You may
argue that you are already using large
cell batteries; it this is the case we
should imuygine that there exists in vour
amplifier  magnetic  or  capacitative
coupling. xo that the amplifier 1s ulready
unstable, and not very fur from the point
of L.F. oscillation.  II this he so any
little extra cause of instability. such as
a slicht rise in resixtance in your H.T.
battery, would be safficient to cause the
amplifier to howl, this slight extra ve-
sistance being, as it were, the last straw,
and the ampbhfier consequently commences
to oseillate.  Of course, even the largest
dry cell batteries have a certain internal
resistance which rises as the hattery
grows older, although this rise does not
ocenr 80 soon as in the case of the small
cell batteries.
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Advertising and Publishing Offices :
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DORSET HOUSE, TUDOR STREET, LONDON, E.C.4.
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i
“ Ethaworld, Fleet, London.”

Telegrams : i
MaNcHEsTER : 199, Deansgate. |

POSSIBILITIES OF EMPIRE BROADCASTING
PROVED.

N the Correspondence columns of this issue

we publish four letters under the heading
of ““ Empire Droadcasting. TFrankly, we
must confess to hav-

Telegrams :  “ Cyclist Coventry.” Telegrams : *' Autopress, Birmingham."” Pelegrams @ 1liffe. Mancheeter.” l\
Telephone : 5210 Coventry. Telephone : 2870 and 2971 Midland. Telephose : 870 xnd 8971 City. i
Subscription Rates: Home, 17s. 4d.; Canada, 17s. 4d.; other countries abroad, 19s. 6d. per annum. i
As many of the circusls and apparatus described in these pages arc covered by palents, veaders are advised, beforc making use of them, to satisfy themsclues that ihey
would not be infringing patents.
1
from 2NAD. Members of the staff of 7% 1Wireless

1 orld also listened in to this reception, and although at
times a little fading did occur, ver with a two-valve re-
ceiver the speech never became unintelligible at any period

throughout the transmission.
This broadcasting of Lindbergh’s arrival was a truly
natiomal affair in America, and the

. B s s s e o R o2 o e o c;
ing read these letters ¢ 1 psychological effect amongst
i . Lald R + @ et N S 2 .
with a  feeling ot % CONTENTS. ¢ American nationals must have been
shame that England e PGk § very great. The broadcast was
should bave been left so far be- z EDITORIAL 773§ probablv the biggest ever organ-
hind in the race for supremacy 1In 4 Aroxe SynTHETIC GALEXA ... .. 774 ¢ ised in the United  States. 1t
world  broadcasting.  We were $ By G H. Tall b continued for several hours, and
3 . atham. : °
told the other day by the 13.B.C. : L S B & microphones  were  placed  n
that it would be a long time, per- + H.T. rrost ThE Marxs 9 $ various parts of New York where
haps vears, before we could have : By H. L. Kirke. : the procession and celebrations
satisfactory broadeasting 1o the 3 REsDERS NOVEITIES 784 4 could he described. (’un.\ideri_ng
Empire .from the Mother Country. $ Pracrroar Hints avp Ties . 785 ¢ how excellent was the reception
Does this mean that we are gomg 4 Conmest T , o K here, we cannot but fecl that the
to sit down and wateh whilst 3} RENTLories $  B.B.C. missed a great opportunity
Holland, America, and other § JWIRELESS INSTALLATION AT TIE $  in not re-hroadeasting at least part
countries  develop short-wave 3§ NEWCASTLE INFIRMARY 700 ¢ of the 2XAD transmission.  Can
broadeasting in order that we may $ By L. A. Suyce. E it be that, having made a publie
B . e ¢ ; : - (hemselves re-
1 3 { 9 = St < \ 1M Ve C
copy the} methods when \\e'ln\e 3 Tur FxprriMESTER’S NOTEBOOK 91 4 statement that tlle themselves 1
made quite sure that there is no § S 3 gard lroadcasting on short wave
element of uncertainty or experi % y LIl $ as only in an experimental stage
ment about the undertaking?  Are § Mavvracrvneess New  Arranates 797 ¢ and not possible of satisfactory
we correct in looking upon short- 4 Broapcasr DBREVITIES 798 ¢ achievement ‘‘ perhaps for vears,
wave world-broadeasting  to-day 3 T.prrers 1o TuE Eniron 800 i they hesitate wo let the Ilntemn;
o () N o2P . - + LS . . R
as onlv in a very experimental $ pooioio Propreas co2 ¢ Dublic hear for themselves the
stage® In the letiers already re- ¢ ¢ true state of development 1o which
Ferred 10 ahove. ONE COrTESNONUENT,  $4qeresetsessstss sttt stssrssssssses short-wave broadeasting has been

writing  from Caleutta of Hol-
land’s re-broadcast of T.ondon, savs: 1 received the
transmission almost word perfect. It was like being home
again to hear the same old announcer’s voice.  Holland
I listen to every night he works.”

In another letter from a reader in England, Mr. H.
Whittaker, we are given an account of how he received
the wonderful broadeast in connection with T.indbergh’s
arrival in New York, which was relayed on short wave

A7

brought ?

In making our case for a short-wave station we are not
expecting perfection at the outset, but a performance
comparable with that of short-wave stations in other
countries which have given, in our opinion, ample proof
that short-wave broadeasting is no longer in the very
experimental state that the B.B.C. would have us believe,
but has reached a stage where the expenditure to establish
such a station can be amply justified.
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Processes for the Preparation

of Sensitive Crystal Detectors.

By G. H. TATIHAM.

RIOR to the days of Lroadcasting galena was very
little used as a detector, and it is only in recent
vears that it has achieved such a widespread popu-

lariry.  Practically every erystal used for broadeast recew-
tion is galena or one of its moditications, and in conse-
quence it 1s now manufactured in con-
siderable quantity. Natural galena,
at one time fairly commonly used, has
been replaced by a manufactured lead
sulphide which in crvstalline form is
usually described as ““ synthetic gal-
" as it closely rescmbles in struc-

crystals.
ena
ture the natural product.

By a series of experiments it was
found that a pure svnthetic galena
could be produced by the fusion of
powdered lead with sulphur, using
only an ordinary gas-ring or Primus
oil-stove and taking advantage of the considerable heat
generated by the chemical combination of the lead and
sulphur. A feature of the process is its simplicity, and
mterest attaches to the vivid )

portance.

Although of a practical nature, this
article describes for the first time
the actual processes employed for
the preparation of wireless detecting

The formula are of special im-
They have been developed
from theories held by the author on
the operation of crystal detectors,
and will be found to produce par=
ticularly sensitive crystals when used
in the manner d-scribed

the amorphous form. The roll sulphur, which has a
melting point of 12 deg. C., is first slowly melred in the
enamelledl iron basin with a gentle heat, taking care that
it does not ignite.  When entirely molten the temperature
15 slowly raised, the colour changes from yellow 10
a dark red, the viscosity rapidly
increasing. This change takes place
at 150 deg. C., and as the temperature
is raised to 162 deg. C. the liquid
becomes so thick that it can scarcely
e poured, reaching a maximum vis-
cosity at 180 deg. C. Il the tem-
perature is raised still hicher the
liquid hecomes less viscous, although
its dark colour still remains. The
sulphur should be allowed to cool
down soon after maximum viscosity
has been reached, until it resumes a
quite laquid state, when it should be pourel off into the
enamelled dish.  When quite cold it can Le crushed into
small pieces. and by repeating this process twice again the

sulphur can be reduced to a

display which takes place
upon the chemical combina-
tion of the powdered lead
with the amorphous sulphur.
Several pounds of svathetic
galena can be produced for
a few shillings.

Materials Required.

An enamelled iron basin
measuring about 43in. in dia-
meter by siin. deep, together
with an enamelled iron soup
plate about gin. in diameter,
witl be large enough for
muking some seven pounds of synthetic galena, the weight
being that of the final fusion.  Best enamelled ware is not
required A wooden paddle for stirring the plastic
sulphur can he cut from a piece of dry wood, and should
measure about one foot long by an inch wide and 1in. in
thickness.

Sulphur is usually purchased in the form of sticks known
as roll sulphur, and the first step is to convert this to

crucible is shown.

Fig. 1.—Layout of the bricks for the foundation of a small furnace.
The construction of the fireclay cone for supporting a small a

It is retained in position by a projecting brick.

fine amorphous powder. The
powdered lead required must
be Loth pure and dry, and
can be obtained from dealers
in chemicals with a purity of
09.99 per cent.*

According to the weight of
the fusion required the en-
amelled iron basin should
vary in size, and as a guide
it mav be mentioned that for
a small fusion of about one
pound a basin of the size of
teacup 1s most suitable,
while for a fusion of 20 Ib.
the basin should measure about 7lin. in diameter by {lin.
deep, thus holding about two quarts.

A table is given showing the various combining weights
ot lead and sulphur to produce different weight fusions,
and as the heat of combination is very considerable the

' Townson and Mercer, Ltd., 34, Camomile Strcet, London,
1B.C.5.
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Making Synthetic Galena.—
height of the flame which will be produced is also
stated.

Powdererl Prepared Weight of Approx. height
Lead. Sulphur. Fusion. of Flame.
Ib. oz Ib. oz I, oz
] 0 0 31 1 0 1 {6 3in,
3 9 0 9 3 3 3 .
6 O 1 0 7 0 6.
12 1 1 15 14 0 10,
5 3 |, 2 3 180 16
17 9 2 7 20 0 15

Making 1 1b. of Galena.

The smallest quantity recommended is the one-pound
fusion, requiring 1 lb. of lead and 3§ oz. of sulphur.
After the sulphur has been prepared in the manner de-
scribed it is again placed in the basin (which should have
a capacity of about 6 to 8 oz.), preferably on a gas ring,
anel the heat gently applied until the sulphur reaches the
state where jt is so thick that it will hardly pour. Tt is
then removed from the flame, the gas turned oft, and
the powdered lead added quickly, stirring until thoroughly
mixed. If a Primus oil-stove is being used owing to the
need for working out of doors

Wireless
Worlid

b
775

galena can be easily removed. It is very important that
the gas should be turned off directly the flame starts on
the surface of the mixture, or otherwise the fused product
will be found to contain innumerable small cavities.  As
a rule the enamelled basin cannot be used again for a
fusion on account of the surface being destroyed.  When
a large fusion of 18 to zo lb. is made any attempt at
using the basin for a sccond charge will result in the
metal being completely burnt away. A small quantity of
synthetic galena prepared in the manner described will
be found to be very rich in sensitive spots.

Making Larger Quantities.

When undertaking a large fusion of 18 to 2o 1b. the
surface of the liquid, which is at first quite even, after
& while sends up small mounds, and from each a flame is
ejected, and as the reaction continues the jets unite to
form one large flame. The flame has good illumination
power and colour, and is somewhat similar to the burning
of a mixture of magnesium and zinc. The large [usion
gives a good demonstration of the lead vapour being con-
sumed by the oxygen of the atmosphere, and the chemical
combination is so rapid that from the start to the com-
pletion of the reaction the time is only about 35
seconds.

it is advisable to take the
basin off the stove when mix-

ing the lead with the sulphur
as well as taking care to be
ready to open the air valve

directly fusion starts. Tt is

inadvisable to attempt the
fusion of more than about
3% 1b. from an oil-stove.
When thoroughlv mixed it
is 1eplaced over the gas flame,
which should well surround
the hottom of the basin. .\ fter
two or three minutes it will
Le observed that the sulphur
is starting to combine with
the powdered lead, and a
flame which is bluish-white
in colour first appears on the
surface of the compound. oo
The flame increases in height mozooecoos
to about 15in., giving off a
light grev smoke of lead
oxide, the flame making a
noise similar to a blow-lamp.
The chemical combination of
lcad and sulphur raises the
temperature to between gso
and 1,000 deg. C., and it
will be seen that the basin be-
comes a bright cherry colour.

Directly the flame ceases «
cover should be placed over
the basin and the fusion

allowed to cool down slowly.

By gently tapping the basin

when cald the synthetic
Ao

Fig. 2.—Section of first tier ot furnace.
clay cone; D, fireclay filling;

A, brick supperting cone; B, air vent pipes; C, fire-

E, brickwork; F, fioor of furnace shown in previous figure;
G, filling stoppers; H, half brick for supporting the five movable bricks forming the door.
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Making Synthetic Galena.—

In considering the most suitable quantity for one
charge it may be mentioned that the larger the quantity
of lead and sulphur the greater will be the temperature
rcached.  The small enamelled basin becomes unsuitable
for a 28 1b. charge unless the bottom is supported by a
thin iron plate so as to avoid the basin being burnt
through and the greater part of the galena being lost by
burning away into the atmospherc. Uniform synthetic
galena crystals can usually be obtained from a 14 1h.
fusion. A 28 Ib. fusion gave very large crystals. while
a 40 1b. fuse proved to be the maximum that can be con-
veniently handled, inasmuch that the heat gencrated was
so great that over 15 Ib. of lead was burnt away. The
temperature in this instance approaches 1,200° C.
Although the synthetic galena as now prepared can be
used for detection purposes, further trcatment of the
crystal is desirable, and the galena forms an excellent
base for the production of wireless crystals.
Furnaces for Treating the Galena.

It is generally thought that for the
further treatment of the crystal an
clectric furnace is necessary. As
a matter of fact, there are
several objections to the use
of the clectric furnace, prin-
cipally that of heating too
quickly, overheating  and
cooling down too rapidly.
In certain types of furnace,
however, these troubles have
been eliminated, but the de-
signs  are elaborate and
costly.

The process consists of
further fusing the synthetic
galena and introducing other
substances to render the
crystal more sensitive.  As
the principal difficulty is B
that of providing a suitable

furnace for this purpose
constructional  details are
given so that the experi-

ments can be carried out by
the experimenter in an eco-
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In use the charged crucible is brought to the desired
temperature (decp orange, which is about 1,123° C.) and
maintained at this temperature for a period of twenty to
twenty-five minutes. The fire should be allowed to burn
out hefore the crucible is removed.  The D-shaped
muffle may bLe used in a similar manner upon a smith's
forge, being heated and timed as just described before
allowing to cool.  The crucible should be covered Ly
pouring into the muffle dry powdered charcoal so as to
prevent the crucible cooling too rapidly. With a small
crucible, such as size ““A "’ or ““ B,” a smelt can be
carricd out in a Bunsen flame. A simple method consists
of employing a D muffle supported hori-
zontally upon two bricks. In the centre of the
muffle a fireclay support alout 1in. high is
provided to support the crucible.

Building a Small Furnace.

As some readers may prefer to build the

small furnace out-of-doors, constructional le-
tails are given of a portable assay

furnace which has been used with
considerable success for pro-
ducing crystals.  The fal-
lowing materials are re-
quired :(—

150 common yellow bricks.

3 cwt. fireclay.

A sheet of Uralite 18in. x
28in. x £in.

6ft. of iron pipe to form
the chimney.

Six pieces of iron
barrel cach  6in.
13in. diameter.

EilaF
long x

W\

T

The materials are not ex-
pensive, and the furnace, if

R
[N

7 g a muffle is included, may be
/ i used  for other purposes.
"'-’, ‘ Constructional  details ar
WMN * given in the accompanyin:
e ';::'.'jf ! diagrams, where the founda-

71 AT tion is shown in detail. The

bricks forming the founds
tion (I'ig. 1) are taid fatand

] " S tooet P and are £
Wh\“k((. , close together, and are not

nomical manner. A tem- cemented in any way by
porary furr}nce ma)_/’ of Fig. 3.—The completed furnace. B, air inlet pipzs for regulating the use of 1_’ I'ECIQ}'. - In th. :
course, he fixed up 1n the the fire with the use of the stoppers G. K, the five movable centre the brick A (1<1_,‘_ 2) is
. g © e bricks forming the door to the furnace. L, Uralite sheet for - 5
kitchen stove, providing  sealing the door and kept in position by fireclay. M, Uratite Stood on end so as to pro-

there is a good draught an]  cover plate.

a good coal is used. A

small - D-shaped muffle with a closed end supported
by two pieces of brick so as to allow space for the fuel
to gravitate under the muffle can le satisfactorily used
with a small Battersea round crucible with lid such as
size ““ A,”” which is 28in. in height by 18in. in diameter,
or ““B,” 3in. in height and 1%in. in diameter. The
D-shaped muffle should be used in a vertical position with
the flat of the D facing the back of the stove and the
fuel fed round the muffle.?

* Reference should be wade to the Tists of chemical apparatus
manutacturers for details of mufle and crucilles.

N, cover to fue! feed hole.
ing for chimney fixing. R, 6 ft. chimney of cast~iron pipa.

P, semi~circular open- (1,00 ahout 2in. ahove the

level of the floor. If a
muffle is to be used the projecting portion of the hrick
should be coated with paraffin wax.

Fireclay is prepared by working together one part
with three parts of water, and should he as stiif
as possible. A fireclay cone about 4in. in height
and 6in. in diameter at the base and 2in. at the
apex is built round the projecring hrick. Two pleces
of round wood fin. in diameter are laid in the
fireclay, and if coated with paraffin wax can be easily
removed when the clay sets. It 1s for this pur-
pose that the supporting brick is treated with wax, so as
A 10

www americanradiohistorv com


www.americanradiohistory.com

VUNE 22nd, 1927,

Making Synthetic Galena.—

to permit of the removal of the cone. The pieces of
wood can, of course, be Jeft in position, as they are soon
burnt out, and the openings left assist in keeping the
bottom of the crucible hot. The projecting brick, of
course, keeps the cone in a firm position.

The six pieces of iron pipe are arranged in the first
tier of brickwork as shown, and project about 1in. out-
gide the brickwork. The fireclay should be sifted betore
Leing mixed, and it is an advantage to soak the clay in
water for two or three days before using it. By doing
this the fireclay will give a more smooth finish, and to a
certain extent prevent clinkers adhering to the walls. By
means of fireclay stoppers the air supply can be regulated.
All corners inside the furnace are jounded off with fire-
clay. Other constructional details can be scen in the ac-
companying illustration (Tig. 3).

By placing a brick in the back of the furnace a D
shaped muffle, size “J,”” can be introduced measuring
12in. long by 6in. wide by 4in. in height, and is capable of
holdiny eicht small crucibles. The best fuel is coke
brokeh up into small pieces and used dry, or charcoal
can be used. A pair of hand bellows will be useful to
assist in lighting the furnace. The fuel is introduced
through the feed hole in the top of the furnace. When
the wood is well kindled replace the fireclay stoppers
and introduce the coke, ctc., moving the stoppers as
necessary to regulate the air. When the coke is red-hot
the crucihle containing the charge may be placed in posi-
tion on the cone either through the opening made by
moving the loose bricks or with a pair of tongs through
the fuel feed hole. The crucible should be well packed
round with fuel and covered over to a height of 2in. or
sin. above the lid. By sliding the cover plate the ignition
of the fuel can be checked, and if at any time one side
i< found to be turning dull attention should be given to the
air regulating stopper or a few blasts may he given with
the bellows through the air channel.

Crystal Formulee.

The several formulw given here for the production
of synthetic crystals are all based upon the use of syn-
thetic galena produced by the chemical combination
already described.  The galena should be broken up in
an iron mortar, or it may be crushed to a powder® with

flat hammer upon an iron plate.  The various dry
chemicals should be well mixed together, and it is only
hy thoroughly mixing that the best results are obtained.
In the formule the weight of sulphur given is -for the
amorphous variety powdered with pestle and mortar.
Flowers of sulphur may be used in place of the amorphous
sulphur, though it will be necessary to double the weights
civen. The proportions are given for a 7 1Ib. charge
«uch as can be fused in a Morgan ¢ G 77 size crucible,
also for a small charge of 2 oz. such as can he contained
in the No. 1 crucible and heated in the muffle.

When the charge is placed in the crucible it should be
tamped down by gently tapping the sides an/l hottom of
the crucible, and the 1id should be luted on with a little
‘noist fireclav.  After a smelt it is most important that
the crucible should be cooled as slowly as possible without

¢ Powdered to pass through a 60-mesh sieve.
ALl
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disturbing the lid.  The crucible may be left to cool in
the furnace, and particularly is this desirable in the case
of the 5 1b. charge. All the air inlets should be closed
and the fire allowed to go out. If the crucible is re-
moved while hot it should be placed as quickly as pos-
sible in an old iron pail half full of unslacked builders’
lime and completelv covered. The lid should not be
removed until the crucible is perfectly cold.

FORMULA No. 1.

7 1b. Charge. 2 oz. Charge.

1b. oz. dr. oz. drs. gr.
Synthetic Tead Sulphide (PLS) ..... 6 12 0 2 00
silver Sulphide (AgaS) ... ... 3 9
Zine Sulphide (ZnS) ............ ... 8 2
Copper Sulphide (CuS) ... ... ... 10 23
Mercury Sulphide (HgS) ... ... 1 0 4
Amorphous Sulphuar ... 11 3

Tem peralure.—Deep Orange, about 1,125° C.

Time.—20 to 25 minutes.

Remarks.—\When fractured should show very small crystals with
bright faces. Use a soft catwhisker of gold or soft copper.

FORMULA No. 2.

7 1b. Charge. 2 oz. Charge.

1b. oz. dr. oz, dr. gr.
Svnthetic Lead Sulphide (PbS) ..... 6 12 0 2 0 Q
Silver Sulphide (Ag,N) ...l 1 8 6
Copper Sulphide (Cu®) ... 4 1
Mercury Sulphide (HgS) . .......... 10 2%
Nickel Uxide (NiQ) ..........c..tn 4 1
Cobalt Oxide (Co,04) ... .- oo voenn 8 2
Amorphous Sulphur .............. 14 3%

Tem perature.—Light Orange, about 1,150° C,

Time.—20 minutes.

Remarks.—\When fractured small crystals incline to the cubic
system.  Use a catwhisker made of very fine soft iron which has
heen magnetised, or a nickel or silver catwhisker.

FORMULA No. 3.

7 1b. Charge. 2 oz. Charge.

1b. oz. dr. oz. dr. gr.
Synthetie Lead Sulphide (PhS) ... 6 11 8 2 00
Silver Sulphide (AgoN) .o 1 10 63
Mercury Sulphide (HeS) ... - 1 2 5
Uranium Black Oxide (U.0y) ... .. 12 3
Zinc Sulphide, Pure (Zn8) ......... 8 2
Amorphous Sulphur ... 8 2

Temperature.—Bright Cherry Ited, about 1,000 C.

Time.—20 minutes.

Remarks—Crystal hard but very sensitive. Use with very tine
wire catwhisker. three or four strands bunched together, of copper
or silver. A light contact only is required.

FORMULA XNo. 4.

7 Ib. Charge.

1b. o7z. dr.

6 10 1
1

2 oz. Charge.

oz. dr. gr.
Synthetic Lead Sulphide (PHS) .. 1 2 0
Silver Sulphide (AgaS) .o iins 4
Mercury Sulphide (HgS) ........... 1 8
Zine Sulphide (ZnS) ... 8
Lanthanum Oxide (La,0),) .. 4
Y ttrium Oxide (Y,0,) 4
Prasecodymium Oxide (Pr,0).) 5 2
Amorphous Sulphur ... 8

Temperature.—Bright Cherry Red, about 1,000 C.

Time.—20 minutex.

Remarls.—Thoroughly mix the yttrium and praseodymium
oxides before introducing the other compounds. Catwhisker of
soft silver or gold.

OSNG0S
@i
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Making Synthetic Galena.—
FORMULA No. 5.

7 1b. Charge.
Ib. oz. dr.

2 oz. Charge.

oz.dr. gr
Synthetic Lead Sulphide (PbS) ... .. 6 10 0 2 0 0
Silver Sulphide (Ag,S) ... ... R 1 10 61
Mercury Sulphide (HgS) ... .. . . 1 4 5
Black Uranium Oxide (U,05) ... . 1 8 6
Thorium Dioxide (ThO,) . .. . - 8 2
Zine Sulphide (ZnS) .. ... ... . 8 2
Amorphous Sulphur ... oEletmE s 10 2]

Temperature.—Deep Orange., about 1,125° (.

Time.—20 to 25 minutes.

Remarks.—Thoroughly mix the silver sulphide with the uranjom
black oxide. Mix the thorium dioxide with the mercury sulphide
and then grind altogether in a mortar. Catwhisker of fine tinsel
copper, gold plated.

FORMULA No. 6.

7 1b. Charge. 2 oz. Charge.

b, oz. dr. oz.dr. gr.

Syathetic Lead Sulphide ('bS) .. ... 6 10 3 2 00

Silver Sulphide (Ag,S) ...... ... . .. I8 t

Mercury Sulphide (HgS) ... ... 0 i3 L 6 54
Thorium Dioxide (Th,). . ... 5 1!

[ Tellurium  “ Metal Crystals’

AL (TLOy) ..o 1an .4k 4 1
Uranium Black Oxide (U,05). .. 9 2l
Zinc Sulphide, Pure (ZnS) ... 6 14
Lanthanum Oxide (La0)) .. . . ] 1L

B {Ytt rium (Ys0q). .00 a 5 1]
Praseodymium Oxide (Pr,04) . . 3 1

Amorphous Sulphur ... . . 10 3

Temperature.—Cherry Red, about 900° C.

Tiine.— 30 minutes.

Remnrls.—Thoroughly mix A and B scparately.  Place 8 drachms
of mercury sulphide in bottom of the crucible for a 71b, charge.
3 grains extra for a 2 oz. charge. Catwhisker of four or five soft
ilexible strands of copper tinsel or fine silver wire.

New Marconiphone Catalogue.

An attractive avt catalogue has recently
been issued by the Marconiphone (o
Ltd., 210-212, Tottenham Cowt Road,
London, W.1, covering in 72 pages the
complete range of * Marconiphione” wire-
less apparatus.  Among the noteworthy
items in these pages must be ientioned
the KLI transformer and power choke,
the new potential divider and new
“ Mavconiphone 7 valve switch. The cata-
logue incorporates a useful list of Mavconi
valves with prices and operating data

e0o0 o

Burndept Portable Five.

On page 660 of our issue of May 25th
the price of the Burndept Portable Five re-
ceiver was erroneously given as £30. The
correct price of this Instrument s 30
guineas.

cCco0

From America.

From Messrs. Claude Lyons, 76, OId
Hall Street, Liverpool, sole concesstonuires
for Great Britain for General Radio In
strunients of Cambridge, Mass,, U.§ A,
we have received rumbers 10 and 11 of
the (leneral  Fud'o  Erperimenter a
mouthly publication. copies of which, we
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TFORMULA No. 7.

7 Ib. Charge, 2 oz. Charge.

Ib. oz. dr. oz.dr. gr.
Synthetic Lead Sulphide (PbS) .. ... 6 10 4 2 00
Silver Sulphide (Ag,S) . ........ ... . 2 0 8
Mercury Sulphide (HgS) ... ..... 1 8 6
Cobalt Sulphide (CoS) ... .. .. . .. 4 1
Nickel Sulphide (NiS). ... ....... . .. 8 2
Selenium Sulphide (Se,S) ........ .. 4 1
Zinconium Oxide (Zr0,) .. ... ... . . 10 2}
Aworplous Sulphar ... ... .. 10 2%

T'em perature.—Cherry Red, about 900° (.,

Time.—43 minutes.

Remarks—Place 8 drachins of the mercury sulphide in the bottom
of the crucible. Mix the cohalt sulphide, nickel sulphide and
selenium sulphide together, then add the mereury  sulphide,
followed by the zinconium oxide and blend altogether. Catwhisker,
silver or fine gold.

FORMULA No. 8,

7 Ib. Charge. 2 oz. Charge.

Ib. oz. dr. oz.dr. gr.
Synthetic Lead Sulphide (PbS).. 6 10 6 2 00
A {Silver Sulphide (AgsS) ... .. . 1 15 8
Mercury Sulphide (HgS) ... ... , 1 3 6
‘Uranium Black Oxide (U,0;). . .. 8 2
Thorium Dioxide (ThQ,). ... .. R 6 1
B Lanthanum Oxide (Las05) .. ... 4 1
lYttrium Oxide (Yo0,) ....... .. 4 1
Prascodymium Oxide (Pr,0 2 0%
C—Amorphous Sulphur ... " 7 1 0 4

Temperature.—Cherry Red, abont 900° (.

T'ime.—35 minutes. *

Remarls.—Place 8 drachms of the merenry sulphide in bottom
of the crucible.  Well mix A and B separately, then mix A, B and ¢
together. The praseodymium acts as an cxciter of the phos-
phorescence of lanthanum and vttrium. Catwhisker of fine soft
flex or copper tinsel, silver wire very fine, three or four strands.

cent technical developments in the Uuited
Stutes, An interesting piece of apparatus
dealt with is the type 388 Vacuum Tube
Reactivalor, an instrument for testing and
restoring thoriated valves. The two
methods  of achieving this end, iz,
“fashing” and “‘cooking,” arve deseribed.

understand, can  be forwarded to any
reader making application to Messrs
Claude Lyons.

g . stage by stage.
In dealing with the productions of the 8 ¢

HOW VALVES ARE MADE. At the recent opening of Whitcley’s wireless depart-
ment a successful demonstration was given 1
The photograph shows how skilfully the exhibit was arranged in a

of the manufacture of Osram valves

comparatively small space.
A TI2
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HT. FROM THE MAINS.

Some Notes on Mains Units and their Application to Receivers.
By H. L. KIRKE.

UCH has been written on the subject of mains
units for supplving H.T. and L.T. to broadcast
reccivers. I'here arc many types on the market

at the momtent ; some cood, some poor. It is the purpose
of this article to point out some of the pitfalls in the
design of such apparatus. The article will be confined
chiefly to apparatus for obtaining H.T supply.

One of the great advantages of obtaining H.T. from
mains—in particular A.C. mains—is that fairly high
voltages are obtainable by this method with little extra
expense. The advantage of high H.T. voltage is that
cood volume is obtainable with freedom from distortion.
That is to say, the valves—in particular the output stage
—may be operated on the linear portion of their charac-
teristics, even when using sufticiently high grid negative
hias to prevent grid current with very loud signals.
Despite this great advantage of the mains unit there are
very few giving outputs greater than about 120 voits at
1o-15 milliamps.  One wonders why. Is it that the
importance of high H.T. for gool volume with good
quality is forgotten, or is it that mains units have been

svstem of the H.T. unit, causing the whole L.T. portion
of the recciver to oscillate at some low (audio) frequency
which depends upon the constants of the whole circuit.

Fig. 1 shows the essential connections of a simple 3-
valve receiver, consisting of a detector and two resistance-
capacity-coupled L.1. amplifving stages, together with
the connection of a normal H.T. mains unit.

A system containing condensers and inductance, such as
shown in the smoothing system in Fig. r, has an imped-
ance which varies with frequency both in amplitude and
phase. The circuit acts at frequencies above the resonant
frequency as a condenser, at some frequencies below
the resonant frequency as an inductance, and at the re-
sonant frequency as a high resistance.  Slightly above
the resonant frequency the circuit acts as a high resistance
in series with a small condenser, while slightly below the
resonant frequency it acts as a high resistance and large
inductance in series. In fact, it acts in a manner similar
to a simple tuned anode circuit. except that it is less
sharply tuned, due to the high resistance of the choke and
the damping cffect of the rectifier valves.

designed simply to replace
dry H.T. batteries where 12
volts was considered to he \
quite a high voltage.

Broadcasting loses much
of its charm if the volume

laggso)

js insufficient, even 1f the
quality is  good. For
reasonable  volume in A
medium-sized room at least
30 milliamps at about 200
volts is required; while
really loud results require
at least 5o milhamps at
about 300 volts.

}

LOUDSPEAKER

[ |
]
1
L1}

The Receiver.

The next point to be con-
sidered is for what type of
receiver the unit is to be de-
signed, and n turmn  for

SMOOTHING
SYSTEM

L] G

what loud-speaker the re
ceiver has been designed.
For instance, if the loud-speaker reproduced frequencies
emly down to 200 or 250 cycles, as some do, there 1s no
object in designing a receiver which is efficient lown to,
say, 50 cycles or even 2o cycles.  As will be seen later
the type of loud-speaker and its method of connection to
the receiver, as well as the receiver itself, all affect the
design of the H.T. supply unit.

It frequently happens that when a mains unit is con-
nected up to an ordinary receiver and Joud-speaker only
an unpleasant noise results. This noise is often referred
to as  squeggering,’’ or ‘“ motor-hiking.””  This is lue
to low-frequency reaction introduced by the smoothing

A 13

Fig. 1.—Simple 3-valve receiver with H.T. unit working from A.C. mains.

The natural frequency for such a circuit will be
s I
27 /L- C,C, >
VG -G
Neglect the resistance of the choke and the damping
effect of the rectifying valves, and consider what happens
when an alternating E.M.F. is passed through the re-
ceiving circuits. The action of the receiver under normal
circumstances is well known and need not be described
here. )
Consider, therefore, that the E.M.¥. has arrivect at
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H.T. from the Mains.—
the grid of the last valve; the changes of grid potential
will cause changes of anode current  The magnitude and
phase of the changes will depend upon (a) the valve
internal resistance, (b) the impedance normally in the out-
put circuit, such as the loud-speaker, L.1". choke, etc.
and (c) the impedance of the smoothing systen.

There will be a certain back T.M.F. across the smooth-
ing system due to the alternating current through it ; the

!

C\=
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methods; one frequently adopted is to reduce the value
of the intervalve condenser, so reducing the magnification
of the amplifier at low frequencies until the amplification
is sufficiently low to prevent oscillation. This method is
cowardly and robs a resistance-capacity amplifier of one
of its most important features, i.e., its ability to amplify
(if properly designed) very low frequencics equally with
the high. A second method is to reduce the value of
grid leak or increase the value of anode resistance in

o J. .[ .L
o
2‘:‘
C; oF
Zo
T u-m
[+
—HT - L l ‘ o

— ==
Cy

Fig. 2 and Fig. 3.—Reducing impedance of smoothing circuit at resonant circuit by conn:cting resistance in series with Cs:

magnitude of this hack E.M.F. will be I Z svhere I is the
current and Z the impedance of smoothing svsten.

There is, therefore, instead of a steady high-tension
supply, one which is modulated or varying at the fre-
quency of the magnified impulses in the receiver. This
varying H.T. supply causes the anode current in the first
valve to vary in magnitude. Part of the variation will
occur across the anode resistance and the remainder across
the valve  Any changes of potential at the anode of the
first valve will be applied through the intervalve condenser
to the grid of the next valve, and will be magnificd Ly
the remainder of the system, adding to or subtracting
from the original impulse according to the phase angle.
If the secondary impulse happens to be as large as the
original impulse would have been had there bheen no
secondary impulse, and of the same phase, the whole
system can oscillate at that frequeney. Tt frequently does.

How can tlus be prevented? There are various

the first interstage circuit, the latter method being usually
more effective.  The efiect is to alter the ratio of P.T7.
across the valve to that across the anode resistance, so
reducing the value of P D. applied to the second grid.

The more scientitic method is to alter the smoothing
svstem by increasing C,, C, and ‘or L until its impedance
1s s0 low that there is very little back E.M.F. across it.

The effective capacity of the system at frequencies well
above the natural or resonant frequency will be verv nearly
the capacity of C,. At frequencies just above the re-
sonant frequency the effect of the remainder of the circuit
(s.e., C.and L) will be to decrease the effective capacity
of the system. Increasing C, will therefore decrease the
impedance at frequencies above the resonant frequency
and also tend to reduce the impedance at the resonant fre-
quency. Increasing C,, C, and’or L will decrease the
resonant frequency and so lower the impedance at what
was the resonant frequency.

R —

T —

w

g

Fig. 4.—Another method of reducing low-frequency reaction; separate smoothing circuits are provided for each valve.

A I3
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H.T. from the Mains.—

It is frequently found that, hewever much C,, C, and
1. are increased (within practical limits), the recciver still
continues to oscillate, but at a lower frequency, this 1S
particularly true of a good resistance-capacity amplifier.
This is because the impedance of the smoothing system is
always high round about the resonant frequency, the in-
crease of C,, C, and L causing a lowering of the resonant
frequency.

The impedance at the resonant frequency can he re-
duced by inserting resistance in series with C, or by
dividing C, into several parallel paths and connecting
various values of resistance in the various condensers, as
shown in Iigs. 2 and 3.

The dJecreasc in impedance at the resonant frequency is
usually at the expense of an increase of impedance at
higher frequencies. Tt is possible, however, to make a
compromise.

A further method of tackling the problem is to use
separate smoothing systems for the various valves. This
i« nnt so expensive as it may seem. High resistance
is of very little conscquence in the smoothing circuits
for the resistance-capacity valve, as the current is

l

‘____,___,II
]
lL FROM RECTIFIER

L

Fig. 5.—Resistance-capacity smoothing system for use when a
reduction in H.T. voltage is required.

o small.  Very high inductance chokes can therefore be
nsed with smaller condensers.  The circuit is shown in
Fig. 4. It is not, however, always necessary to use
separate smoothing for each stage. Where the H.T. to
a particular valve can be considerably less than the maxi-
mum H.T. a resistance-capacity smoothing system may
le used. This is shown in IFig 3.

Scme smoothing systems consist of more than one sec-
tion, /i.¢, three or more condensers and two or more
chokes, as in Fig. 6. While the smoothing for a given
total capacity and inductance may be greater than for a
«ingle circuit, as shown in Fig. 1, the circuit has more
than one natural frequency, and the natural frequency
will be higher due to the reduction in inductance and
capacity per stage. This means that for given values of
intervalve condenser, anode resistance and grid leak, ete.,
the cireuit is more lable to self-oscillate with a multi-
stage filter, due to the mcreased impedance and higher
resonant frequencies.

Reference was made in the beginning of this
to the method of connection of the loud-speaker

A 15
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receiver and its bearing on the working of the receiver
with a mains unit. The effect is as follows :—The
amount of reaction is proportional to the alternating
current from the last valve which flows through the
smoothing system for a given grid voltage. 'This current
Jdepends, as stated above, upon the internal resistance

T

| |
ouT l IN

— R — 0

Fig. 6 .—Multiple-circuit smoothing system.

of the vilve, the loud-speaker impedance, and the smooth-
ing system impedance. Therefore, if we increase the
loud-speaker impedance we shall reduce this reaction
effect. ‘This method, however, is not efficient, as there
is an optimum loud-speaker impedance for maximum
ctficiency. .

A method of connection commonly known as parallel
or choke feeding may be employed. This is efficient
as far as the set and loud-speaker is concerned, and has
the ecffect of reducing the reaction effect considerably.
The connections are shown in Tigs. 7 and 8; Tig. 7
showing how the circuit may be used when the loud-
speaker impedance is correct for the valve; Fig. 8 where
a transformer must be used to change the effective imped-
ance of the loud-speaker to suit the valve. Tt is important
that the loud-speaker or transformer should be connected
as shown and not between the blocking condenser and
+ H.T., as is frequently done.

Tn both these cases the current which actuates the loud-
speaker flows through the blocking condenser and loud-
speaker to earth, while only a small portion of the current
flows through the choke, smoothing system, ctc. This
Jatter current may be made as small as desired by in-
creasing the inductance of the choke. The maximum value
of inductance of the choke is limited by its resistance,
which if toéo high will considerably reduce the H.T. at
the anode of the last valve and thus reduce efficiency.

The value of condenser C,
depends upon three points,
viz., the impedance of the
loud-speaker or output cir-
cuit, the valve internal im-
pedance, and the lowest fre-
quency it is desired to repro-

]
duce.  As a rough guide 2 OE
mfds. per 6,000 ohms is t."— Fa
about right, the increase of 2

-

capacity being proportional
to the decrease in valve in-
ternal resistance.

Tt is generallv found that
with a good receiver the
values of smoothing condenser and inductance required
to prevent self-oscillation at audio-frequency are usually
sufficient to provide good smoothing.

Fig. 7.—~Choke-capacity out-

put circuit for use when the

loud-speaker impedance is
suited to the valve.

www americanradiohistorv com
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H.T. from the Mains.

It is sometimes found in such systems that, however
much smoothing is used, a certain amount of hum re-

mains.  This residual hum may be due ro causes other
than lack of smoothing. One of these causes is rather
peculiar.

Referring to Fig 1 it will be seen that there is a path
for a high-frequency alternating current trom the earth
terminal of the set to — H.T. and thence v/a condenser
C,. the rectifying valves, the capacity between windings
of the power transformer to the mains, and z/a the capa
city of the mains to earth. Tf the earth lead is not
very short or the earth not good, the earth terminal will
not be actually at earth potential, 7.¢., there will Le a
difference of potential hetween the earth terminal and
earth proper; this difference of potential will cause a
current to flow through the above-mentioned path to earth.
This path is intermittent, as rectifying valves are only
conductive during part of the I..F. cvcle ; therefore, H. IV

+H.T

Y

TO
LOUDSPEAKER

C

! |
= §|

Fig. 8.—Combined choke-capacity and transfermer output
circuit for use with low-impedance loud-spzakers.

current can only flow during this portion of the I. 1"
cycie, with the result that the current is intermittent.
We thus have part of the carrier current in the aerial
going to ecarth zvaq the earth lead, and part wia a circuit
which is intermittently conductive. This results in the
aerial current heing modulated at the frequency or donhle
the frequency of the supply, according as to whether
single- or double-wave rectification is used.
This effect may be reduced to a negli-

Wireless
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well known that the impedance of a choke is proportional
to frequency. TFor the sake of simplicity in Fig. 10 con-
sider that the grid leak resistance R is high compared with
the resistance of the valve V.

H.F.CHAKE
+H.T. S~ vuyy ‘———0
b l FROM
o T RECTIFIER
— L 00000 ——o

H.F. CHOKE

Fig. 9.—Chokes inserted in supply leads to keep H.F. off the

rectifying valves.

Lf we apply an alternating E.M.T. across a, 4, Fig.
10, a current will flow through L, and V. At very lon
frequencies the impedance of the choke will be negligible.
and therefore the main I'.D. will be applied in effect
across ¢ and a, there being no drop of potential across
the choke IL,. In the circuit considered in Fig. 1 there
was a considerable drop of A.C. voltage in the anode
resistance, thereby reducing the voltage across the first
valve, as it is this voltage that is magnifie] and causes
reaction. It will be seen that the circuit shown in Fig.
10 will be more liable to oscillate than the circuit in
Ig. 1.

I'he above is not strictly true, but illustrates the general
principle that choke coupling is more liable to give trouble
than resistance coupling. Here again. however, it is pos-
sible 10 use a separate smoothing system for the first
valve.  With transformer coupling the case is again
different in that the reaction cffect of a receiver depends
upon the I'.D. developed across the primary of the first
transformer and the frequency characteristic of the re-
mainder of the amplifier. The amount of reaction in the
amplifier will decrease as the resistance of the first valv@
is increased, as this increase of resistance will decrease

gible amount by inserting H.1'. chokes

in the rectilier system as shown in L
I'ig. 9. SR,
Effect of Various Types of
Inter-stage Coupling.
So far we have considered merely 3 é o,
the simiple case of resistance-capacity 2 !

coupled recetvers.  While most of the
remarks above regarding the design of

mains units apply when various types of
receivers are used, the tvpe of receiver
has considerable Learing upon its work-

i

g with a mains unit.

It ix well known that a high-nmagnifi
ation L F. amplifier will not work with
a high-resistance H.'T. hattery. The same applies to
mains units ; A mains unit can be considered as a high-
resistance battery shunted by a condenser, except at its
rescnant  frequencv.  If, for instance. choke-capacity
coupling is used, we have the circuit in Lig. 10. [t is

Fig. 10.—A choke-coupled amplifier with single-circuit smoothing system is more
subject to L.F. reaction than a resistance-capacity. amplifier operating under the

same conditions.

the alternating current through the primary of the trans-
former, due to the back E.M.F. across the smoothing
system.
The reversal of the transformer connections will reverse
the phase of the reaction, and may in some cases stop
A 106
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H.T. from the Mains.—
the oscillution; but what generally happens is that the
frequency of the oscillation changes to one which suits
the new arrangement.

In general, however, with the high voltages obtainalle
from mains units, very little advantage can be gained by
using transformer coupling, as reasonably high magnifica-
tion consistent with gool frequency characteristics can be
obtained from resistance or choke-capacity coupling.

A point which must be borne in mind in direct-coupled
amplifiers such as resistance or choke coupling (particu-
larly the former) is that the phase of the reaction effect

Wireless
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changes 180 degrees for each valve. It is, therefore, pos-
sible that, by adding a stage of magnilication, the re-
action may be rcduced.  This is only true when the phase
angle of the smoothing svstem does not change with fre-
quency, and is nearly zero. )

In practice, however, the phase angle at frequencies

above resonance is nearly — go® The angle of reaction
will vary, thercfore, between — go® and + ¢o° ncarly,

unless the smoothing circuit is designed so that the phase
angle is nearly zero for all frequencies that maiter. Most
of the above remarks apply (in particular the use of H.F.
chokes) to smoothing systems for D.C. mains H.T.

SOLAR ECLIPSE TESTS.

Short=wave Transmissions by the Radio Society of Great Britain.

T is thought that many experimenters would like to

participate in the tests which have been organised

by the R.S.G:.B. This Society is confining its at-
tention to the shorter wavelengths, and arrangements
have been made for stations using wavelengths as Indi-
cated to transmit signals on June 27th, 28th, 20th, 3oth,
and July 1st, commencing cach day at 5.40 a.m. B.S. T,
el closing down at 6.40 a.m. B.5.T.

GAY G (Glasgow) oot 100 metres;  steady  unmodulated
carrier wave.
G2NM (Surrev) ... 90 metres; ditto

GAWJ (Palmers Green, N.) 46 metres; C. W. Morse code words.

GOWW (Leicester). ... . 44 metres; ditto
G20D  (Gerrard’s Crossy ... 32 metres; ditto
G6IZ  (Aberdeen) .. 23 metres ; dijtto

The following scheme has bLeen devised in order to
ensure that all stations receive a certuin amount of atten-
tion from listeners and others interested. A map which
shows your nearest town or village is olitained, and then
ipon & piece of tracing paper or tissue paper a circle
divided into six equal segments is drawn as shown in
the sketch. It will be noted that each segment forms
an angle of 60° which can be marked out from a pro-
+ractor or by means of a pair of compasses.  The draw-
ing is now placed over the map so that the line Z7Z inter-
sccts Borth (Cardigan Bay) and Birmingham and so that
the point A comes immediately over Birmingham. From
the following table the station to abserve is selected :—

Station Station
Sector No. Wavelength. Sector No. Wavelength.
3 B 23 or 90 NI e el el 23 or 9
§2 . e 44 or 100 N2 44 or 100
S3......... dbora2 N3 ara )t s 46 or 52

Will any R.S.G.B. members who have received the
“ 7. and R Bulletin 7’ kindly note that the wavelengths
of sectors S3 and N3 have been altered as shown above.

Members of the gencral public taking part in the tests
should insert at the head of the report their  sector
wmber, county, town and street, and house number in
that order from top to bottom, and the veport is best
wrepared on a sheet of paper squared in tenths. Anv
[henomena occurring during the tests should le noted

< nearly as possible to the nearest five seconds, and n

s connection the time signals being transmitted by the
13.B.C. will be of great assistance in correcting time-
pieces.

A 17

~ Following the transmission of the station call signs for
five minutes the Morse signals should be noted, and if
there is any doubt a blank should be indicated.
Abbreviations have been prepared for use on the log
sheets, and thesc are as follow :(—
~5.—Statics.
S.E.S.—Statics extra strong.
.—Fading.
I.S.—Increase mn signal strength.
(3. 1.S.—Gureat increase in signal strength.
S.G.—Great interference by statics.
D.—Distortion.
S.T.—Interference by other stations (here also state
call of interfering station if possible.)

All reports and log sheets should be forwarded to the
Hon. Organiser, Solar Eclipse Tests, Radio Socicty of
Great Britain, 53, Victoria Street, London, S.W.1, after
the tests, and any deductions or theories formed as a

—

N3 Ny

S,

This diagram should be redrawn on tracing paper and used
according to instructions to indicate the stations to be observed.

vesult nf the observations will in due course be communi-
cated to the technical Press by the Socicty. Readers
<ould note that any information apart from that speci-
fed above should he sent on separate sheets of paper,
and not included in the daily log sheet of the receiving
station.

www americanradiohistorv. com '
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BELL CIRCUIT.

When the loud-speaker is working
on full volume on the local station
difficulty may be experienced in hear-
ing the clectric house-bell.  Some-
times when the bell wiring runs
parallel to loud-speaker leads the
clectrical disturbance due to the bell
may be heard in the loud-speaker
Lxtending this idea one can make
certain of always hearing the Lell in
the Joud-speaker by connecting in the
bell wiring a circuit I.C tuned to
the wavelength of the local station.
When energised by the bell, this cir-
cuit will radiate in the same manner
as a buzzer wavemeter and will effect
the aerial circuit of the receiver so
that the vibration of the bell will be
reproduced in the loud-speaker. The

——o\o—_ql}—-j
Gl ]

L ==c

Tuned circuit for making house-bell

audible in loud-speaker.

tuned circuit mav be introduced at

any point in the circuit, preferably
near the receiving room or aerial
lead-in. H.TJ. S

©c000

BATTERY LEADS.

A convenient method of anchoring
battery leads when it is desived to
dispense  with terminal panels is
shown in the diagram. “ Clix ”’ or
similar sockets are fitted to the panel
or the back of the cabinet. Both the

battery leads and the internal connec-
tions to the set are so ldered to tags
at the back of the socket, while the
hattery lead itselt is blought out
through the socket.  The mouth of

A neat method of terminating battery
leads.

the socket is usually Levelled or

rounded which prevents fraving of

the insulation. I, P.
000

NEUTRALISING “THE WIRELESS
WORLD FIVE.”

The trouble of taking off the Lack
of the copper screen, disconnecting
the H.T. leads and resoldering when
neutralising  this receiver may be
obviated bv including two flash-lamp
adaptors and bulbs in the H.T. leads
to the set.

When the set has heen tuned to the

local station the bulb in the first
high-frequency transformer lead is

unscrewed, thus breaking the H.T.

VALVES FOR IDEAS.

Readers are invited to submit brief
details, with rough sketches, where neces-
sary, of devices of experimental inferest
for inclusion in this section. A dull
emitter receiving valve will be despaiched
to every reader whose idea is accepled
for publication.
Letters should be addressed fo tie. 1(1110r “ire-

less World and Radio dcvicw, " Dorset House,
Tudor St., London, L.C.4, and narked © Ideas.

www americanradiohistorv. com

A Section Devoted to New Ideas and Practical Devices.

current, and the neutralising con-
denser adjusted until the signals from
the local station are at a minimum,
The bulb is then replaced and the
process repeated for the second H.F.
staoe.

In addition to providing a con-
venient method of breaking the H.T.
circuits the bulbs also act as a pro-
tective fuse and mav be fitted with
advantage to the detector and L.F .
valves. on convenience the adaptors
should be mounted outside the screen.
but in all cases they should be con
nected in circuir on the batter v side
of the Mansbridge by-pass con-
densers. A R.

cooo0

CONDENSER SPINDLE.,

The sectional drawing shows an
excellent method of increasing the
diameter  of  obsolete  condenser
spindles for use with modern slow-
motion dials.  Most of these old con-
densers were provided with spindley

BUSH FOR J
|
|

Increasing the diameter of condenser
spindie to fit modern slow-motion dials.
consisting of a length of 2B.A. rod,
whereas plain din. spindles are stan-

dard on modern condensers.

A length of Iin. brass rod is drilled
tlnotmhout its length, preferably in
the lathe, and tapped 2B.A. 1o fix
this bush on the spindle use is made
of a small internal grub screw driven
down inside the bush on to the head
of the condenser spindle.

F.J.W. T

a 18
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A Section Mainly for the New Reader.

ARTIFICIAL RESISTANCE.

JI'.I‘ mav nat he cenerally vealised
that the merhod of testing the
effectiveness of an H.T. transtormer
by the insertion of an artificial re-
sistance, as advocated in these notes
in tast week’s issue, mayv be applied
to the “° Evervman-T'our =~ receiver
without the necessity for altering any
connections. A consideration of the
circuit diagram will show that a Toad-

ing coil socket Is inserted in series
with the tuncd H.F. transformer
secondary.  If the coil is replaced

bhv a plnH, the terminals of which are
joined together by a loop of fine
resistance wirve, the conditions neces-
sary for a test will he reahised when
the short-circuiring switch. primarily
intended for the long wave change-
over, is ‘“opened.”’

(el elioRe)

EXPERIMENTAL SET CONSTRUCTION.
THE majority of wireless compo-
nents are intended to be perma-
nently mounted on a panel or hase-
board, and it is always a matier of
some little difficulty to arrange them
conveniently when connecting up a
temporary receiver, either for experi-
mental purposes or for testing some
new circuit.  Variable condensers are
probably responsible for the greater
part of the trouble; even if a rigid
support 1s devised, noises are likely to
develop in a few days’ nme, due to
the accumulation of dust between the
VANCs.

Those who undertake the construce-
tion of receivers in the manner under
discussion will find that it is an ex-
cellent plan to mount two or three
spare variable condensers in  siour
wooden boxes, fittedd with an ebonite
front panel and terminals.  These

A 21

containers will serve not only 1o
prevent damage to the  mstruments
themsches  bot  will  also  act
a4 support for the other com-
ponents, which mav be mounted on
the top, or even on the back, and
sometimes on one or both of the
stdes.  When the circuit calls for two
or more condensers the boxes may he
placed side by side, a baschoard of
suitable size bLeing scerewed to their
upper surfaces.  This gives solidity
to the whole arrongement, and the
edge ol the huard serves as a point
of artarhmeni for terminal strips and
small pieces ot ebonite carrving such
components as filament rheostats, efe.
It necessary, the baschoard may be
of such a size that it overhangs th
condenser boxes both at the back and
sides, thus giving ample space for
the mounting of a large number of
canponents.

Lf all the parts are secured to the
removable nase it s possible to detach
it without

as

disturbing the wiring, ex-
cept, of course, that joined to the

condensers, and to use the latter for
other purposes, reverting to the ori-
ginal circuit at short notice.

The use of screening, which 1s so
necessary in many modern H.T". am-
plitying cireuits, is not precluded, as
metal sheets may be introduced be
tween containers. It has heen found
when connecting up receivers of this
kind that it most  convenient to
serew each container (with perhaps an
inch or so of spacing between adja-
cent ones) to a wonden strip running
along the back. The H.T. valve
holder. together with its coupling de-
vice. is then mounted on the top of
the associated tuning condenser.

The Dboxes may conveniently
measure about sin. by sin. by 6in.

15

www americanradiohistorv com

in depth, and should be made of wood
at least in. or, better, Jin. in thick-
ness. These dimensions represeni the
minimum recommended.  There
is no real reason why the boxes should
not be larger, and indeed a shght
increase is sometimes necessary 1o
cive a clearance for the vanes of cer-

size

tain  S.L. . condensers, which
generally occupy a good deal of
space when the condenser is in the

middle of its scale.
[eR eI o]

A SOLDERING TIP.

v HEN soldered joints are made
Y in a wireless set with every-
thing 7/ sitee 1t is often difficult 1o
prevent the tlux becoming spluttered
on to the panel or surrounding coni-
ponents.  Killed spirits mav be the
worst offender i this respeet, but
even the so-called non-corrasive fluxes
are apt to wander into places where
it is undesirable.  Even 1f this does
not give rise to noisy operation in
the lnished set 1t looks very bad. A
cleaner way of doing the job is to tin
each component separately at the
points where the soldered connections
are 1o be made before the fnal
assembly is carried out. Al rraces
of superfluous flux are cleaned oft and
the components assembled in their
various positions, A touch with a
clean soldering 1ron then serves to
sweat the various joints  toscther
cffectivelv. This procedure has the
advantage that one can use one’s
favowrite flux and hold each compo-
nent in the most convenient position
10 ensure thorough tinning, instead of
having to do the most eritical part of
the soldering in awkward positions
amongst the components of an assem-
bled set.
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VALVE INSULATION.

HEN searching for the leak-

ages which are often respon-
sible for poor H.¥. amplification and
flat tuning, the possibility of faulty
insulation in the valves themselves
should not be overlooked, and it is
advisable to test (by means of phones
and a dry battery, if no more exact
niethod is available) between plate
and filament, grid and filament, and
grid and plate,

(Rl ele]

A LOCAL STATION RECEIVER.

T has been suggested from time

to time in this journal that the
simple arrangement of an anode rec-
tifying detector valve followed by
a single resistance-coupled low-
frequency amplifier makes a perfectly
adequate receiver for loud-speaker re-
ception up to distances of five or even
ten miles from a main station. It is
essential, however, that the detector
valve should be of the ‘* high-magni-
fication '’ type, and, moreover, that
a considerable high-frequency volt-
age should be applied to its grid.
Even in the immediate vicinity of a
transmitter, this latter condition may
not obtain unless the aerial-earth
system is moderately effective.

Wireless
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in The Wireless World for October
27th, 1926, It should be pointed
out, however, that the average aerial,
particularly of the kind which, of
necessity, 1s generally erected in a
town, has a very considerable H.I".
resistance, and that the easiest way
of compensating for the reduction in
signal strength caused by this resist-
ance is to fit an ‘‘ untuned ’’ aerial
coupler. Tt is no exaggeration to say
that under certain conditions the ap-
parent loudness of signals will be
almost doubled by this change, while
in the great majority of cases a very
appreciable gain will result. The cir-
cuit diagram of a complete receiver of
this type is given in Fig. 2.

This is one of the cases where the
good effects of a highly efficient coil
will be felt, and it is recommended
that an aerial-grid transformer of the
design included in the ¢ Everyman
Four ”’ receiver (and in several others
recently described in this journal)
should be used. The anode resist-
ance R, and the grid leak R, will
have conventional values suitable for
the comparatively high impedance of
the valve with which the former will
be associated, while a damping re-
sistance R, of about o.25 megohm,

4

————il- -
du
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Fig. 2.—A detector-L.F. combination with resistance capacity coupling and ** untuned "
aerial-grid transformer.

A simple receiver of this descrip-
tion has so many advantages that a
hint as to possille methods of improv-
ing its sensitivity and range may be
of interest. It is generally recom-
mended that, to avoid complications,
a direct-coupled aerial circuit should
be used, and a set on these lines was
described with constructional details

may be inserted as shown. _An anode
by-pass condenser, generally of not
more than o.ooot mtd. capacity. is
as a rule desirable ; it should be con-
nected as shown in dotted lines.

As a refinement, a grid potentio-
meter may he provided ; many of the
morlern valves require for best detec-
tion a more accurate adjustment of
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voltage than that provided by a
tapped bias battery. In point of fact,
the majority of them operate best at,
very roughly, two volts negative.
This means that two dry cells should
be used, the excess negative voltage
being offset by moving the potentio-
meter slider towards the positive end
of the winding.

Finally, it should be pointed out
that the substitution of a coupled
aerial circuit for a direct connection
is least likely to result in an appre-
ciable gain when the aerial is exces-
stvely short.

0000

SWITCHING OFF THE H.T.

ROVIDED that the insulation of
A a receiver is as good as it should
be, there is no real need to disconnect
or switch off the high-tension battery
when “‘ closing down.”” As soon as
the filaments of the valves become
cold, the current flow from this bat-
tery will cease entirely, unless there
is leakage across its terminals.

In spite of this, however, there may
be cases where it is desirable, as a
safety measure, to arrange for com-
plete disconnection of the high-tension
battery, and the most certain way of
doing so is provided by the insertion
of a switch in each positive lead.
Alternatively, a single-pole switch
may be inserted in the lead joining
HT. - to LT. —, although it
should be realised that this plan will
not preclude the possibility of short-
circuiting sections of the battery be-
tween any alternative tappings which
may be connected up.

It is sometimes recommended that
a multi-pole switch should be fitted
in order to switch off both batteries,
but if this arrangement is adopted the
switch should, strictly speaking, Le
of special construction, its contacts
being arranged in such a way that the
H.T. circuits are completed before
the filaments are lighted, and broken
after they are extinguished. In other
words, the anode circuits should not
be interrupted while the filaments are
glowing.

From the foregoing it will be seen
that the switching on or off of the
high-tension hattery is not altogether
a simple matter. and probably the
best advice to the average wireless
user is that this battery should he
permanently in circuit, heing discon-
nected only when the receiver is to be
out of use for a prolonged period.

A 22
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THE CHOICE OF A CIRCUIT.
LTHOUGH the construction of
a receiver, including a single
stage of high-frequency amplification,
does not present anv very great diffi-
culty, duc largely to the fact that the
windings of up-to-date transformers
are arranged so that a ‘“‘balance’’ may
casilv be obtained, the less cxperi-
enced amateur should be warned that
a “two-H.I'."” set is a much more
ambitious project, and that the
chances of complete success are
remote unless a good tested design is
followed implicitly.

It js certain that an efficient single
stage will give more satisfaction than
two stages which are not working
properly, and, moreover, under good
receiving conditions, it is probable
that one high-frequency amplifier
(alwavs provided that it is effective)

Wireless
Werlld

will give sufficient magnilication of
any signal to which it is worth while
listening.  This does not apply, how-
ever, when local receiving conditions
are bad—perhaps due to the use of a
poor aerlal-earth system—or when
high = selectivity 1s necessary 10
climinate a powerful near-by trans-
mitter.

It may be added that there are cont-
paratively rare occasions when a set
of almost unlimited sensitivity may
be used with advantage from the
point of view of long-range reception,
even under the almost ideal condi-
tions which sometimes obtain in
country  districts.  Such  circum
stances arc likely to arise when the
waveband on which it is desired to
receive happens to he particularly
free of interference and ‘‘mush ”’
and when atmospherics are absent.

DISSECTED DIAGRAMS.

787

This is because the ratio of signal
strength—even when amplified enor-
mously—to extraneous noises will be

enned.
0000

ELECTROLYTIC RECTIFIERS.

’—L"HOSF, who work with aluminium
A electrolvtic rectifiers for H.T.
supply are often troubled with exces-
sive corrosion of the aluminium elec-
trodes at the point where they enter
the solution. This may be avoided
by making the aluminium electrodes
of round rod and fitting them with a
tight sleeving of rubber tubing where
they enter the solution. This rubber
tubing should extend at least an inch
above and below the surface of the
solution.  When rubber tubing is thus
userl it is not practical to use a layer
of oil as is sometimes suugested, as
oil ruins rubber after a short time.

Practical Points in Design and Construction.

No. 73 (a).—An A.C. High-tension Battery Eliminator.

(Concluded from last week’s issue.)

The presen! series of diagrams is intended to show progressively, and in an easily understanduble
manner, the various points to which special altention should be paid in the design of typical wireless
instruments, and al the same lime lo assist the beginner in mastering the arl of reading circuit

diagrams. The eliminator shown below uses half-wave reclification, and is probably the simplest
arrangement likely to give salisfactory resulls.
}li
AC. AC.
—0
| +
@) ® ® |

The positive output connection is taken

frop1 the centre tap of the filament-
lighting winding.
“HE smoothing choke 1n the

high-voltage output lead should
have an inductance of at least 30
henries—preferably more—and an
ample  current-carrying  capacity.
This latter will depend entircly on
the consumption of the set.  Two
chokes may be connected in series if
necessary, and it should be remem-
bered that they should have a reason-
ably low D.C. resistance.
Tt is hardly possible for the
smoothing condensers to be too large,
A 23

A smoothing choke is inserted in the
positive output lead, and two large
¢ reservoir ’’ condensers are added.

but, in the interests of economy, a
capacity of as little as 2 mfds. mav
be tried for C,, C, and C, should
be of 4 or 5 mfds.

The choke in series with the low-
voltage output terminal (+ 1) should
be of high inductance.  This ter-
minal will presumablv feed the valves
consuming only a small current, so
a fairly large D.C. resistance and a
Jow saturation current value are per-
missible.  An inductance value of 100
henries 1s suggested.
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A lower voltagse ( + 1) output is obtained by
inserting a series resistance and another
smoothing system.

The series resistance should have
a current-carrving capacity of two or
three milliamperes and a maximum
value of about 100,000 ohms. A
wire-wound resistor with some five or
ten tappings is suitable. It is im-
possible to give an even approximate
idea of the actual proportion of the
total resistance required in circuit 1or
a ziven voltage without knowing the
current  which  will  be consumed.
The tapping point is best actermined
[y trial and error.
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Events of the Week in Brief Review.

SCHOOL WIRELESS.
3.000 schools now receive the
B.B.C. lectures from London and
Daventry. Of these schools 372 came on
the register during the last term.
0000
IN FRANCE, TOO!

Wireless amateurs in the south-west of
France are complaining bitterly of inter-
ference to broadeast transmissions by the
Government high-power station at Croix-
d'Hins, near Bordeanx.

[eNe e N0}

EXIT THE S.A. PIRATE ?

In  South  Afrien, which recently
appeared to hold the world’s record in
the matter of wireless * pirates,” (he
number  of  licensees s increasing,
According to the latest census, licences
are held by 13,093 people.

cooo
SIGNALS AND THE ECLIPSE.

A specially designed log sheet for regis-
tering signals received during the eclipse
on June 29th has been issued by the
Radio Association. Copies are obtainable
from the hon. secretarv, Mr. 8. Land.
man, M., 22 and 23, Laurence Pount-
ney Lune, London, E.C.4.

0000

TRACKING A MOBILE TRANSMITTER.

A directivn-tinding test with the object
of plutting the route taken Ly u mobile
transniitier 1s to be carried out on Sunday
next, June 26th, by the Leeds Ruadio
Society in conjunction with the Sheflicld
Saciety.  The experiments will be con.
ducted within o radius of ten miles from
Penistone.

Over

[elo e
NATIONAL BROADCASTING IN
BELGIUM.
A national  broadcasting conmpany,

Stute-owned to the extent of 60 per cent.
of its capital, is the Jutest proposal in
counection with Belgian broadeasting.
The scheme provides for a board consist-
ing of eleven members, the chairman and
five other members to be appointed by
the Minister of Posts and Telegraphs and
the remainder to be appointed by general
meeting.

The company wonld be granted
authority ta continue for ten years with
the right of extension for another five
yeurs,

WIRELESS GEOGRAPHY.

“ This station is in Moscow, now a part
of Poland . it manages to get across
in good volume.”’—Northern Echo.

And it seems to have taken Moscow with
1t !

i 00OV
RADIO SOCIETY OF GREAT BRITAIN,

“Fading in Radio ™ is the title of a
lecture to be delivered by Mr. H. A. P.
Littledale, I".I3.Met.Soc., at this even-
ing’s (Wednesday) meeting of the Radio
Nociety of Great Britain at the Institution
of Electrical Engineers, Savoy Place,
W.C.2. This meeting will be the last of

the present session.
0000

*ALL WELSH " STATION.

A vesolution asking for the erection of
an ““all Welsh ™ broadcasting station was
passed at the conference ot the National
Union of Welsh Societies held recently
at Oswestry.

TELEVISION IN FRANCE.
France has come iuto line with other
nations by duly producing her inventor
of television. He is M. Valeusi, chief
engineer of the Irench Post Office. M.
Valensi makes use of the cathode ray
in his experiments.
0000
NEW MARCONI OFFICE.
A new Marconi telegram office has been
opened at 3, Charterhouse Street, Lon-
don, E.C.1.

cooo
NEWS FROM ABERDEEN.
Official figures show that an increasing
number of receiving licences are beinyg
taken out in Aberdeen. This proves that
wireless is not an cxpensive hobby.
cooco

RADIO AND THE AURORA BOREALIS.

The influence exerted on wireless recesn-
tion by the aurera horealis has formed
the subject of researches by the divector

AIRCRAFT RADIO BEACON INAUCURATED. Dr. G. Burgess, of the U.S. Bureau
of Standards, with the wireless beacon which has been erected at College Park, Mary -

land, for the guidance of civil aircraft.

This installation is the first of 40 to be erected

1 at 200-mile intervals on the American civil airways.
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of the Goodhaon wireless station, 1n
Greenland.  He states that tests over a
prolonged period have not revealed any
increase or diminution in signal strength
which  could be attributed to the
*“ northern lights.”
o000
WHEN ¢“BIG BEN' ERRS.

Those who rely on the broadecasting of
‘““Big Ben ' for the correct setting of
their household clocks may be interested
to learn that certain discrepancies in the
performances of the famous timepiece
have been noticed hy the Astronomer
Royal. In his report covering the year
ended May 10th, 1927, the Astronomer
Royul reports that “ Big Ben’ was more
than three seconds fast on nine days,
between two and three seconds fast on
122 days, between one and two seconds
tfast on 164 days, and less than one second
fast on two days. For a time the clock
was kept purposely about two seconds
fast, as its chimes were used as a warn-
ing for the Greenwich broadcast time
signal

0000
ECLIPSE SIGNALS ON THE CONTINENT.

No opportunity is being lost on the
Continent to experiment during the
eclipse on Wednesday next, June 29th.
At the time of going to press we learn
that the following stations will send test
transmissions :—

Paris.—TY.cole Supérieure. \W.L. 458
metrves. Transmits from 6.15-6.35 a.m.

Maodrid —Union Radio (EAJ7). W.L.
373 metres. 6.10-6.35 a.m. : Dashes indi-
cating wavelength.

Barcelona.—(BAJ1). 344 metres. 6
a.m. :  Councert, ' Serenata Espafola’
(Albeniz). 3 minutes’ duration; ** Mal-
lorea ' (Albeniz), 4 minutes’ duration ;
“Rondalla  Aragonesas ' (Granadoes), 5
minutes’ duration: *“La Gran Via,”
selection (Chueca-Valverde), 10 minutes’
daration; “*Jota,” from ‘‘ Dolores
(Bruton), 8 minutes’ duration. 6.30:
English talk. 7 : Close down.

Madrid —San  Sebastian (FKAJ8), 297
metres. 6.10-6.35 a.ur. : Dashes indicat-
ing wavelength.

Berlin.—1,250 metres, 577 metres, 484
metres, and 215 metres. 6-9 am.:
Musical and gramophone programme.

Pittshurgh.—(KDKA). 309 and 62
metres. 4.35 a.n.: Revue from the
Grand Theatre. Pittsburgh.

Neheneetady,  N.V.—(WGY). 379.5
metres. P’rogramme relayed Ly 2XAF an
32,77 metres. 3.30-4.30 a.m.: *‘ Radio
Cavaleade. "’

The times mentioned are B.S.T.

0000

EIFFEL TOWER SIGNALS DURING
ECLIPSE.

Special transmissions will he made hy
the Eiffel Tower station in Puaris under
the direction of the Bureau Inter-
nationale de I'Meure. Using the well-
known call sign FL, the Eiffel Tower
will transmit on 2,650 metres, spark ov
interrupted C.W. The following is the
schedule of transmissions, the  times
being B.S.T. =

530 a.m. to 535 a.m.—306 rhythmic
time signals.

6.30 am. to 6.35 a.m.—306 rhythmic

time signals.
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7.30 am. to 7.31 a.m.—61 rhythmic
time signals,

Special transmissions of a similar nature
will also be made on the previous two
days, June 27th and 28th, at 6.30 a.m.
and 7 aam. (B.S.T.).

co0o0o
LOOKING AHEAD.

Commenting on the progress likely to
be made in wireless picture transmission,
Mr. David Sarnoff, of the Radio Cor-
poration of America, suggests that at
some time in the future ‘ newspapers’’
will be printed at home, each household
being equipped with a photo-radioscope.

cooo

WHAT THE COLONIES SAY.

Colonial wireless papers, without excep-
tion, are enthusiastic over the reception
of short-wave programmes from PCJJ,
Eindhoven.

The South African Wireless Weelly
writes :—“ Wg  would heartily welcome
an  efficient short-wave station in Eng.
land. We can ouly once again ex-
press the hope that soon something will
be done in England, which at the moment
seems to he the only important country
without a short-wave station.”’

Describing the reception of PCJJ in
Australia, Western Wireless writes :—
“The strength and clarity of the repro-
duction, though only gramophone records,
was remarkable.”

What a pity it is"that the B.B.C. ‘“ has
not been convinced that any of the pro
posals so far made are likely to be pro-
ductive of that degree of efficiency which
would justify the expenditure involved.”'

cocoo

WIRELESS AT THE R.A.F. DISPLAY.
The R.A.F. display at Ilendon on

Saturday, July 2nd, will furnish abun

dant intevest to wireless enthusiasts.

The most novel event will be the aerial
drill to music, briefly referred to in our
issue of June 15th. For obvious reasons
the pilots would be unable to hear music
from the ground in the ordinary way.
The music will therefore be broadeast.
A microphone slung over the band posi-
tion will pick up the music, whence it
will be transferred by means of a land
line to a central control room containing
powerful amplifving apparatus.  There it
will he amplified and broadcast from 24
loud-speakers erected so as to serve all
public enclosures. At the same time a
land line will carry the music to a radio
telephony transmitting station, whence it
will be transmitted to the air. Spectators
will, therefore, hie able to follow changes
of mancuvre consequenit upon changes
of tune. In addition, as tunes change,
the squadron leader in the air will give
the words of command involved by
changes of formation to his squadion by
radio-telephony.  His transmission will
be received hy receiving stations situated
at remote points of the aerodrome and
the signals transferred by land lines to
the control room, where they will be
amplified and hroadcast to the spectators
by means of the loud-speaker system.

The installation of input and output
circuits for wireless stations and the lond-
speaker system involves the laying of
sone twenty miles of buried cable,
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TRANSMITTERS’ NOTES
AND QUERIES.

Transmitters in LF.S.

Amateur transmitters in the Irish Free
State are taking an active part among
those engaged in experimental research
on this side of the Atlantic. 'There are
now seventeen stations licensed and most
of these can be heard working nearly
every evening on abont 45 metres. Re-
ports will be greatly appreciated.

00O
Also in Jamaica.

On the other hand, we understand that
NJ 2PZ, the station operated by Mr. J.
F. Grinan, Kiugston, is the only one
licensed in Jamaica and that other calls
purporting to originate from that island
should be regarded with suspicion,

0000

American Short-wave Tests.

.The second 24-hour test. on .June 4th
to 5th, when the General Electric Com-
pany’'s stations 2XNAF and 2XAD were
transmitting continuously, has aroused
considerable interest.

Among the reports received is one from
Messrs. Stratton and Co., Ltd., of Bir-
mingham, who send us a copy of the
actual log of signals taken with a two-
valve receiver from 1815 B.S\T. on Satur-
day to 1812 B.S.T. on Sunday. Some
trouble was experienced from atmo-
spherics from about 2200 to midnight on
Saturday and during Sunday afternoon.
These appeared to attect 2XAF on 33.77
metres more than 2NAD on 22.02 metres.
The results generally were consistent with
expectations, with the exception that fora
period of five minutes between 4.40 and
4.50 the signals came in with unusual
strength and clearness. During the hours
of davtight the carvier wave from both
stations kept strong. but bhecame very
sharp and the tuning critical.

0000

As these stations are now attracting
considerable attention, it may be con-
venient to remind our readers that
NU 2XAF transmits the Tuesday, Thurs.
day. and Saturday evening programme of
WGY on 32.77 metres, and NU2XAD
the evening programme on Sunday, Mon
day, Wednesday, and Friday on 22.02
metres every week. In addition, 2XAD
transmits the special programme from
WGY every Tuesday from 4.0 to 5.0 p.m.
Eastern American Time (10.0 to 11.0 p.m.
B.5.T.), and at 645 p.m. EN'T. each
Saturday (12.45 a.m., Sunday, B.8.T.); the
complete schedule for the ensuing week
is transmitted by ICW (Morse) from 2XAD
and by telephony from 2XNAF.

0000

\We understand that reports received at
Schenectady from FEurope and South
America indicate that the shorter wave,
22.02 metres, is more effective when it is
daylight at either the transmitting or re-
ceiving end, but that when the whole
area covered is in darkness the longer
wavelength proves better.

0000

QRAs Wanted.
HZA 1, EN ODK. ER 5A4A, EI1DR,
EAR 59, NT 8AF, FEFA MM.
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Receiving Equipment for 250 Phones,
with Semi=automatic Battery

Maintenance.

By LEONARD A. SAYCE, \.Sc¢., Ph.l,

g IRITICISN of university = rags s frequent
(C and  not alwavs  undeserved, but never D

students o better excuse fer their high spirits
than thar which made them wrn Neweastle upside
down in February lase vear. It all fecan in the
Union Refectorv at a lunch-time conversatiom concern
ing wireless in hospirals.  Why should the Neweastle
Roval  Vietoria Infirmary  be behind  the  Tandon
hospitals, and why should not the students of the two
Newcastle colleges of the Universirv  of Durham
organise an Appeal 2 Surelv Neweastle was wealthy
enough to equip its own infirmary ! (These were davs
before the Coal Stoppage ) And so a commitice got to
work to put into practice -their slogan ** Radio for the
Roval !'77 “This slogan, by the wav, was the outcome of
a eompetition, the prize tor which was two tickets for a
college dance.

How the Funds were Collected.

Fwelve hundred pounds was the estimated requirenient.
and, inexperienced as were the students in the annual
charity ““rags = which are su suceesstully carried out in
Glasgow and Manchester. it appeared a ditficult enough
task.  An  Appeal Week 7 was ser aside, and New-
castle was prepared for this special offort by means of
circulars and Pres: notices,  The activities of 1he week,
which were 10 culminate in a * rag 7 on the Saturdav,
inecluded a bLroadeast appeal, a daily precession in the
main sticets ol Neweastle of students wearing sandwich-
hoards and heralded by a drum-and-pipe band. an appeal
by means of printed slips 1o pations of city restaurants.
the exhibition of special lantern siides in local kinemaito-
#raph theatres, a collection in the workshops and factorics

tohe district, and the placing of collecting hoxes in
manv of the shops.

Thus the peaple of Newcastle were well acquainted
with the stwlents’ objects when the rag took place at
the end of the week. Women students in academic
dress were " on duty 7 with eollecting-hoxes in all the
principal streets of the city throughout the day, whilst
the men students, in fancy costumes which were anything
but academic, held a mock coronation of ** King Kadio, ™’
atter which thev dispersed 1o cmpty the porkets of the
Novorastrians.  How  successtul they were mav le
judged from the fact that they collected over nine hun-
dred pounds in this one dayv’s efforr, bringing the toial
fur the whole Appeal 10 over sixteen hundred pounds.
It fell 1o the lot of the presenr writer to design th
installation and supervise its erection, and with the ample
funds available the task has heen a pleasant one.

In the library ot Newcastle Infirniary, a large reom
beautifully panelled in unpolished oak, was a handsome
tireplace which hal never been used as such, for the room
was centrally heated by hot-water pipes.  So the fire-
place hecame the home of the radio installation. and the
illustration in the title of this article shows how ecom
plerte has heen the wransformation.  The radio panel,
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Wireless Installation at the Newcastle Infirmary.—
at the right-hand side of the upper ebonite panel, is a
straightforward two-valve set employing high-frequency
and detector valves. The aerial circuit is loose-ccupled
to the grid circuit of the high-frequency valve, which, in
turn, is coupled to the detector input by the well-known
““ tuned ancde ’’ method. The circuit is shown in detail
in Fig. 1. Stability rather than efficiency is required, so
the grid circuit of the first valve is stabilised by means
of a ‘“ damping resistance ’’ of high value, as shown.
The microphone amplifier panel at the left-hand side
of the upper ebonite panel contains a one-valve amplifier
fed from microphones situated either in the Infirmary
chapel or the library .itself. The circuit of this panel
is shown in Fig. 2. These microphones are as used in
the Marconiphone Public Address system, and are so
siniple and effective that a brief description may be of
interest. Fxperience has shown that a carbon granule
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Fig. 1.—Circuit diagram of receiver unit.

microphone of the ordinary type can be made suitable for
the faithful transmission of speech and music by two
important modifications : (1) by damping the diaphragm
very heavily, and (2) by the use of very fine granules.
Both these objects are fulfilled by the microphone in
question in the manner shown in Fig. 3.

The body of the microphone consists of a piece of steel
tube, A, of zin. externa! diameter and 1}in. internal dia-
meter and 2in. long. At one end of this a thin gilt
diaphragm, B, is sccurely stretched by means of the
ring, C, and the nuts, D.  To the other end of the tube
15 fixed a steel disc, E, and the little box so formed is
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filled with ‘¢ Sorbo > rubber soaked in oil. A metal
cup, ¥, Hin. in diameter, lined with carbon and half full
of very line carbon granules, is held near to the dia-
phragm by means of the insulated steel bar, G, and a
ring of soft felt, H, prevents the leakage of granules
and further assists in damping the diaphragm.  The
sound-waves are thus received only by a small annulus.
In spite of its small dimensions this microphone is most"
responsive. It requires only one stage of amplification to
deliver normal “* phone strength,”” and it is remarkable

MIC.
INPUT

MiC.
TEST
e
GRID
. TEST J
2 mic ©

Fig. 2.—Circuit of microphone amplifier panel.

for its excellent pick-up. It is shown in its shock-absorb-
ing mount standing on the top of the instrument cabinet.

The Main Amplifier.

‘The output either of the radio panel or of the micro-

hone panel is taken z7a the ‘‘ control panel ”’ situated
] | ontrot p =
between them to the lower amplifying panel. This is

the main amplilicr, and it provides two transformer-
coupled stages of low-frequency amplification, the first
by one D.E.; valve and the second by cight D.Li.5A
valves, whose grids and filaments are all in parallel.
Each of these ‘ second-stage ' valves can deal comfort-
ably with at least zzo pairs of 4,000-ohm telephones
connected in parallel and fed from its output through a
step-down transformer.  Each of these valves is provided
with a milliammeter in its anode circuit as a check on
distortion and grid bias. Tt is controlled by an “‘ on and
off 77 switch and a variable graphite resistance across the
secondary of its output transformer to act as a ‘‘ volume
control.””  There is also a pair of telephone plugs across
each output circuit, so that an operator * tuning in ”’ may

Fig. 3.—Section of carbon granule microphone.
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Wireless Installation at the Newcastle Infirmary.—

hear exactly what is going to the wards. The circuit
diagram of this amplitier—Fig. 4—has been simplilicd
by the inclusion of only one of the second-stage valves
and 1tz associated meter, switch, cte.

The control panel, already mentioned, can lLe recog-
nised in the title photograph by its two volt-meters for
checking H.T. and filament voltages. Its circuit is
shown in Fig. 5. Below the voltmeter dials arc two
switches, one on the right marked ‘“ Radio-Micraphone, ’
tor connecting the amplifier input to the output of radio
sct or microphone respectively.  The other switch, on the
left, is for switching the microphone amplifier mput to
any one of the three microphones.  Below these two
switches again are two variable resistances acting as

volume controls 7’ to the outputs of microphone ampli-
fier and radio set respectivelyv.
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| ©o
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Fig. 4.—Circuit diagram of main amplifier.

The cabinet containing all the above gear is supported
on concealed castors, and when pulled out of its normal
position discloses the original *“ fireplace.””  This is now
a veritable telephone exchange, for all the input, output.
and battery wiring is concealed in this space, and even
the aerial lead-in comes down the chimney! Thus to
external appearance, at least, the installation is truly
““wireless.”’

JUNE 22nd, rg2;.

The many miiles of lead covered wire needed to distri-
bute the output of the ampliier to the bedsides of the
patients run, as far as possible, upon the external walls
of the buildings. Nothing of the installation is to be
seen inside the wards but the telephones themselves and
a neat bakelite itting upon every alternate window-frame.
Each ward is provided with a two-way switch which, when
in the ““ off ’" position, puts a “‘ dummy load > upon the
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Fig. 5..——Control pane! connections for checking volunfe and H.T.
and L.T. voltages.

amplifier equal to that of the telephones themselves. Tn
this way the signal strength in the other wards on the
same circuit is left unaffected.

The telephones were selected with great care, for pre-
vious experience of hospital installations had shown the
writer that the roughest and most inconsiderate treatment
must be expected in such institutions. The following
requirements were therefore laid down as essential :—

1. They must have no external nuts.

z. They must have no adjusting screws or external
screws of any kind that could be loosened without
the aid of a screwdriver.

3- The head-bands must have no leather or fabric
coverings (for hygienic reasons).

4. The car-caps must he able to withstand frequent
falls upon the hard floors.

5. The flexible connecting cords must be provided with
‘“ tension tags '’ to relieve the electrical connec-
tions from all mechanical stress.
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Wireless Installation at the Newcastle Infirmary.—

6. The stirrups, swivels, and headbands must Le very

robust and not be likely to work Ioose.

These conditions, necessary as they undoubtedly were
for the installation umder discussion, were satislied by
scarcely anv of the many types ot headphones upon the
market. In faet, manufacturers have been slow to de-
velop telephones really suitable for use in public instiru-
tions. They do not seem 10 realise the amount of misuse
which must be borne by treir productions at the hands of
peaple who have not themselves paid for them ! Nor do

Fig. 6.—Switchboard of automatic battery-charging plant.

they realise that go per cent. of the maintenance charges
of a hospital installation is in relephone repairs.  The
makers of the ** Claritone ’ headphones, however, have
in the opinion of the writer, comce nearest to the ideal,
and their telephones have been used throughout tle
insrallation.

A further requirement of a hospital installation is that
it should require a minimum of skilled attention, for it
must be remembered that to many hundreds of people ir
is their only relief from monotony and suffering, and reli-
ability must have first consideration.  FFor this reason the
Newrastle Infirmary insiallation has heen made entire'y
automatic. and . except for the use of the microphone ard
the orccasional ‘“ topping up”’ of the batteries, the ony
attention it requires is the winding of a clock once a
month. High and low tension current is supplier! hy
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120-volt and 6-volt accumulators respectively. A\t a given
time cach day thesc are connected 1o the instruments
by means ot o time-swirch and contactor. At the endl
of the day’s programnme the time-switch again operates
and the instruments are switched off.  In falling to the

oft 77 position the discharge contactor starts up a motor
generator which commences to recharge both high and
low tension batteries.  RBut during the discharge periorl
the filament current was taken through an ampere-hour
meter, commencing at zero. The charging current alsn
passes through this meter, hut in the reverse direciion.
Thus, when the meter has got hack to zero, a contact i-
made inside the meter, the *‘ charge 7’ contactor is re-
leased, and the motor-generator switched off.  1f this
were all, the batteries would rveceive exactly the same
amount of energy as they supplied on discharge. and.
seeing rhat rheir efficiency is not 100 per cent.. they woulid
run down in the course of time. The meter eontacts arc
so arranged, however, that a small avercharge is given
automatically.

Battery—charging Plant.

The hatteries anil their charging and control equipment
are contained in a large cuphoard in the basement of the
infirmary immediately under the instruments which they

operate.  The cuphoard is divided into two com-
partments by a vertieal partition.  The right-hand
compartment contains the batteries and is painted

with anti-sulphuric enamel and provided with venti-
lation holes.  The left-hand compartment contalns
the charging and switching gear, which was mace t
order by Messrs. Tgranie Co., of Bedford. The rwo
contactors are at the top of the slate panel.  Beneath
them are centre-zero charce-discharge meters for the tw
batteries, lower still are the speciat meter and the time
switch. whilst the nintor-generator is serewed to the floor
The two wheel-like controls in the middle of the panel
are for the purpnse nf controtling the respecrive charging
rates of the two hatteries.

The foregoing deseription of this installation has heen
given in the hope that it may he of some assistance 10
those who may be responsible for future hospital instal-
lations.  ‘The benelits of ““ wireless 7> for invalids is so
grear that radie facilities will soon be regarded as an
essential part of the cquipment of a hospital.

In econclusion, T should like to pav tribute to the excel-
lent workmanship of Messrs. Marconiphone Co., Ltd..
who were the contractors to the installation.

Next Week.—
SPECIAL SHORT-WAVE ISSUE.

Au Article on HOW TO BUILD A 45-METRE TRANSMITTER.
Inexpensive and easily constructed for key or telephony transtission.
Can be operated from dry cells on small input, giving a world-wide
Morse signalling range.

Constructional Details for Building 2 SHORT-WAVE RECEIVER,
covering a wave-band of 20 to ;o metres. Many novel features
are included. Suitable for the reception of short-wave broadcasting
2XAF, 2XAD, KDKA, €] (Findhoven). and long-distance
amateur transnnssions,

HOW TO BUILD AND CALIBRATE A WAVEMETER (1
to 200 metres). This wavemeter is of simple desin, and 2
working calibration can be obtained without comparizan with a
ctandard. It can Le used for tuning both transmitter and receiver

The sets described liave been developed over a long period to meet the
special requircments of the short-wave enthusiast and embody well ried
practice.
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The Causes of “ Howling.” 3

1'1s a vexed question whether a wircless set  \
which retuses to utter a sound or one N\
which refuses to remain silent has the
most shattering effect on the morale of the operator.
Paossibly silence is more easily explained away than
shricks, should the necessity for explanation exist ;
silence is golden,” it has heen suaid, hut certain noises
produced by receivers can only be described as brazen.

In considering the causes of ‘¢ howling,”” whieh is the
purpose of the present article, we must give carcful
thought 1o the different kinds of oscillation which ean
be produced ; these are many and various, and are all too
frequently confused with cach other.

Let us take first the most generally  familiar case,
namely, that of a pure continucus wave oscillation on
the wavelength to which the receiver is tuned. This is.
of course, the most anti-social form of oscitlation, and
one which 1s very rightly condemned in all quarters, in-
asmuch as it affects not only the user of the receiver, but
also his neighbours for a considerable (istance. A
receiver in a state of oscillation will give no evidence of
its condition unless it is tuned in to o wavelength closely
corresponding to that of a signal, when the characteristic
heterodyne note will he heard over a certain range of the
tuning condenser. A number of points on the dial wili
give such notes corresponding to various hroadcasting
stations, but in general no audible effect will he produced
except by the aid of external signals.

Uncontrollable Réaction.

The causes of oscillation of this kind depend on the
type of circuit which is being employed. If a valve
detector without a high-frequency stage is used, there
should, of course, not be the siiglhitest difficulty in con-
trolling oscillation, though on oceasions a highly efficient
valve used in conjunction with too large a reaction coil
may Dbe nnpossible to stabilise.  The golden rule is
always to use the smallest value of reaction coil that will
give the desired effect ; such a course not only makes the
set absolutely certain as regards oscillation, but also
largely negatives the necessity for retuning the receiver
after an adjustiment of the reaction coil.

In the case of circuits embodving stages of high-fre-
quency amplification we are on more ifiicult ground.
Scts of this tvpe have a general tendency towards oscil-
lation when the aerial and high-frequency circuits are
brought into tunc with each other. The cures for self-
oscillation of this kind are many in number and cannot

JUNE 220d, 1927.

Xperimenter:s

Notebook_.

By “EMPIRICIST.”

possibly be dealt with in any detail in the present
article.  The oldest method consists of applving
Jdamping in some shape or form to the acrial cir-
cuit. usually by means of a potentiometer controlling
the flow of grid current. A far more satisfactory way

is to emplov one of the many circuit nrmng_ements m
which the capacitative coupling due to the \'al\v‘es is neu.tr;ll-
ised.  More recently again we have the various merhqu
developed in America for stabilising receivers, of which
the Loftin-White circuit 1s a good example.

[f one of the above .methods of controlling oscilla-
tion is embodied in the receiver there is still plenry of
opportunity  for snags in carrying it out.  Only
two tips can be given here: first., look ;}fter the high-
frequency component of current flowing in the 'detef‘ror
valve circuit and see that it is led in the right direction,
¢.g., by a by-pass condenser from plate to filament ; nn’d,
secondly, do not forget the hyv-pass condenser across 1. T.
batteries. Apart from these considerations, the factors
dealt with in a previous article on the layvout of the set
should be borne in mind.

A second form of ‘“ howling,”” which is essentially due
to the high frequency circuits, is fairlv often met with.

—

Fig. 1.—Howling was experienced in a circuit of this type and
still persisted when the H.F. valvé V| was switched off.

The xyniptom in this case consists of a squeaky note, the
pitch of which is constant over a fairly considerable range
of the tuning condensers, or. when there is more than
one high-frequency circuit, on bringing the latter into tune
with one another. The eflect is traceable to the high-
frequency circuit by short-circuiting any tuning con-
denser; if the howl stops under these circumstances it
must be due to high-frequency effects.

Twe main causes of this form of howling are well
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The Experimenter’s Notebsok.—

known ; first, the excessive use of reaction (or a state of
excessive accidental regeneration) when one of the circuits
has a grid condenser and leak ; and, secondly, the modu-
lation of the high-frequency currents by oscillations pro-
duced in the low-frequency amplifier.

Howls of the first type are simply due to exces-
sive instability and yield to the treatment outlined for
the first class of oscillation.  Howls of the second
tvpe open up larger questions. In reflex circuits they
are very commonly encountered, and are not infrequently
due to the usc of a valve for double magnification pur-
poses which has an insufliciently straight characteristic.
Another cause of this trouble is interaction between the
high-frequency and low-frequency circnits through the
medium of the H.T. battery or through a leakage path
of some kind to the receiver.

Lo
|
.+T

- HT. +0 : ’

1
O

FROM HF
STAGES

T

LT+

f .
Fig. 2.—By connecting the tuned anede circuit to L.T.—with the

H.F. valve switched off the howling produced in the circuit in
Fig. 1 was cured.

The third class of oscillation with which it is proposed
to deal is that which consists of a persistent note, which
does not alter in pitch when the high-trequency circuits
are adjusted, and which persists when the tuning con-
densers arve shorted out. This i1s due to low-frequency
regeneration pure and simple, the most common form
of which originates from a grid lead of cxcessive length
connected to the detector valve.

Any unnecessary length of lead or complication in the
wiring of the low-frequency circuits 1s apt to lead to
trouble of this kind, and it is well worth while, in lay-
ing out the low-frequency amplifier, to pay careful
attention to the points raised in a previous article. There
15, however, a totally distinct cause of audio-frequency
oscillation which must not he forgotten, namely, that due
to impedance in the H.1. battery, which gives rise to a
transfer of voltage from the output to some point in
the mput of the receiver.

A cood test in order to check whether the trouble is
due to the latter cause is to take a condenser bank of
considerable size, say, 4 to 6 mfds., and applyv it across
the various H.T. tappings in turn.  The oscillation may
not be cured by this means, hut a change in its fre-
quency will infailibly indicate that the trouble is due to
impedance of some kind in the H.T. battery.

The writer came across a most unexpected trouble of
this kind in the case of a set which had a stage of
tuned-anode amplification followed by two T..T. stages.
The set howled persistently with the circuits in cheir
normal state, but when the return path of the tuned
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anode was connected to L.T. —, instead of to its normal
H.T. tapping, the howl at once ceased. The H.I'.
valve, it should bLe mentioned, was removed for both of
these tests, so that the circuits were essentially as in Figs.
1 and 2 respectiveiy.

The trouble was thus traceable to the transfer of the
alternating voltage set up in the H.T. bartery back on to
the grid of the detector valve, and in this particular case
it was cured by a choke-capacity output unit connected as
i Fig. 3, the bulk of the alternating current being
diverted through the loud-speaker to the filament, and
thereby not giving rise to any appreciable alternating
voltage in the H.T. battery. However, it is worth noting
that this defect exists in a tuned-anode circuit, and it is
as well to consider the great advantage in this respect
offered by a high-frequency transformer.

It may be mentioned, in passing, that by-pass con-
densers across the high-tension are of amazingly little use
in curing a howl of this character when there is a
serious resistance in the H.T. battery. The choke-capa-
city output device seems to offer a far more fundamental
and satisfactory way of safeguarding a receiver in this
respect.

¢ Motor-biking."”

A fourth class of oscillation which may be considered
for the sake of completeness as a howl consists of a
pulsating effect not unlike the sound of a motor bicycle.
The writer. in fact, fell into the habit of talking about
this effect as ‘' motor-biking ' as long ago as 1923, and
it is of interest to note that the term ‘¢ motor-hoating ”’
is now in common use in American radio journals to
describe the same symptoms.

The trouble is always due to H.T. battery impedance.
and was first encountered when using a resistance shunted
by a condenser in the H.T. circuit of an amplifier to
produce ‘“automatic’’ grid bias. A reversal of one of
the L.F. transformers in the amplifier cured the trouble

b

——

FROM HF.
STAGES

—_
r
=

t

Figs. 3.—Howling may frequently be cured by the use of a choke-
capacity output circuit as the choke prevents the flow of A.C.
from the last valve through the H.T. batiery.

at the expense of a cerrain amount of audio-frequency
distortion, and ultimatelv grid bias batteries were resorted
to as being safer

““ Motor-biking '’ is also extensively found in ampli-
fiers that ave supplied from mains units, but as this is
the subject of an article by Mr. H. L. Kirke appearing
in this issue it would be superfluous to go further into
the matter.
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Ihe fast form of howling that has to Le cansidered
i that due to the Impact of sound waves
nature
usually quite apparent from the outset,
builds up very slowly from a faint noise to a consider-
i antensity,
may even be completely extinguished by moving the loud-
about the room or pointing it in different Jdiree-

valves of the receiver.  The

able volume, can be made to

speaker
tions,

I'he cure for howling of
ment of a proper shock-absorbing
tector valve of the set.
well.  The

Making the Most of Summer.

The present  summer is

bumper ”  season for field days and
other outdoor aetivities. No  doubt
tavourable weather conditions ave partly
responsible ; at the same time there are
undoubted indications that the clubs arve
recognising the value of maintaining en-
mentbers  during  the

thusiasm  among
nusnamed slack 7 season by means of
well-organised field dayvs,

©Cc o0

Portables in the Field.

In view of the programme of direction
finding to he curried out on the tield day
of the North Middlesex Wireless (lub
next month, the kist meeting of the club
was partly devoted to the examination of
@ deelectrode  valve  portable set, con-
structed by Mr. W, Gartland.  The com-
plete  receiver (2-valve) weighed only
12 1h., and was contained in an ovdinary
attaché case with socket for *phone plugs
and tuning control on the outside.  The
removal of the *phone pluy autonatically
cut off the LT, hattery.

Tt is hoped to have a nuniber of port-
able dwection finders in the field on
July 9th.

A large receiver which was not giving
the results expected of it wus exhibited
by Mr. G. L. 0 Martin, and in the
search to discover the trouble members
obtained more information than  would
have Dheen gleaned if the set had heen
working perfectlv.  While the selectivity
of the inslrument was Levond reproach,
it was found that the LI, side was ineth-
cient, distortion “and  overloading  being
noticeable,  Atter careful experiment and

adjustient  the set functioned satisfae-
torily,
Hon. Secretary : Nr. 1T, Green, 100,

Wood Green, N .22,

ccnen

Tellatt Grove,

Advice on Accumulators.

A large mumber of acenmulators and
compunents was on view at the Jast meeot-
mg of the Muswell Hill and District
Radio Society on June 8th, when Afr, W,

Schofield (of Messes, Hart Accumulator
Co., Ltd)) lectured on * Electrie Aceu-
wulators,”  Many  valualle hints were

given on the chivice of an aceumulator and
especially its miaintenanee, while special
interest was shown in the consteaction of

vary

this type
nmounting
and maybe for other valves as  ing

valve which is giving the trouble can usually  particularly on the first detector of a supersonic reeciver.

proving  a
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be identified by the Towd noise produced on tapping it

with the finger.
on one of the A curious
of the howl s

inasmuch as it sonie type,
amplilication.
aned

oceurs
as to
that when the
tions the effect
valve-holder

is the cemploy-
for the ce-
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THE CLUBS.

FORTHCOMING EVENTS

WEDNESDAY., JUNE 2Ind.

Radio Socicty of Great Britoin.—Ordinary
Mevting, At 6 pan, (tea at 5.30). A1
the Iustitution of Electrical Fugineers,
Saroy Place, WAL2, Lecture: * Fading
in Radio compored with other Natwonal
Phonomena,™ by Mr, H. A, . Littl.-
dute, F.R.Met Sur.
Narth Muoldivser

artl 7 Wirdless Club.—-Locture:
Elvetoolgtic Reetifiers,” by Mr. A. ..

Ningpaon,

Tortrabauw  Wirdless Nociety.—At 8 pom.
A6 10, Bruee Groeeo Lecture: ** Worle  :
on Short Wares,” by Mr. N, V. Nwith, :

SUNDAY, JUNE 26th. ]

Tottenlam Wiriless Nocicly-—Field Day. ¢

- TUESDAY, JUNE 28th. :

Thornton  Heath  Radio  Soc iely—Ar 8 8

2 po. AU NG Pawl's Hall, Norfolle Rowd. :
g lhmuudrulmu Jor  Beginners, by Mr,
Velstead, 8

experienced in the case of receivers,
which give a great deual of high-frequency

case of microphonic howling is sonietimes

¢.g., of the super-

this case a howl clearly micro-

phonic in character is sometimes produced on tuning-in
avery strong carrier wave.
wlhien the station is being received at such strength
cause serious saturation of the detector valve, so
votume is reduced to manageable propor-
disappears.

As a rule, such howling only

The use of a shock-absorh-

however, indicated in such eases,

accumulators, including those of the type
used on submarines,
Hon. Recretary : Mo,
20, Grasmere Road, Muswell Hill,
C oo

Gerald =0 Sessions,

N.10.

An Active Society.

The Thornton Heath Radio Society,
which holds its meetings every T newl.ly
evening throughout tlle year at 8 o chink

at St 1"1111 s H«l” Norfolk Road, Theorn-
ton Heath, has an.mg,ml a nuamber of
summer events of specinl intevest. .\ de-

monstration by A Atkinson of the vari-
ous kinds of valves on the c¢lub’s set an
June 28th will Le followed on July 12th
by a demonstration for begimers ‘in the
efticient use of crid hias and reactien.
Features of the society’s meetings are
the elementary evenings and open discus-
sion nights.  The society has an energetie
experimental section, and every endeavour
is made to cater for all radio enthusiasts.
IEnquiries as to membership are cordially
invited by tllo Hon.  Secretary, M.
¢ H. Piper, 77, Torridge Road, Tharnton
Heath, Surrey.

G. 5DC, owned and operated by Mr. W, T. Aked at Victoria Road, Thornton-le-Fylde.

The transmitter has a tuned grid circuit with grid modulation.

Telephony tests from

this station have been heard in Brazil.
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A 32


www.americanradiohistory.com

JUNE 22nd, 1927.

AN L.T. ELIMINATOR FOR
A.C. MAINS.

Hitherto it has been a perfectly simple
matter to purchase or build a reliable
11T, battery eliminator for A C. mains
which, when connected to almost any
receiver. has proved a more than satis

Longton L.T. battery eliminator for use
on A.C. supply.

factory substitute for any type of battevy,
lut it has not been possible to do the
same in the case of the L.I'. battery, and

resort has had to be had either to the
use of special valves or to a trickle
charge.

Messrs. Longton, Ltd., of Guildford,
Surrey. have now made it possible, how-
ever, to dispense entirely with the use of
the L.T. battery if A.C. maius are avail-
able and no special valves ov circuit
arvrangements ave called for. The device
consists essentially of a transformier
which. in  conjunction with an  ar
rectifving valve, produces a rectified cur-
rent which is more than adequate to
supply the L.T. curvent for a large
multi-valve set using modern dull-emitter
valves of the 0.1 amp. tvpe and a 0.25
amp. super-power valve in the output
stage.  This rectified curvent is passed
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Review cf the Latest Products of the Manufacturers.

througl a smoothing civeuit, the leading
feature of which is a lurge-capacity elec-
trolytic condenser. It is necessary only
to dissolve the salts supplied by the
manufacturers in  warm water and to
pour this into the condenser to render the
eliminator ready tfor use The instru-
ment requires no other attention than
the * topping up’’ of
the electrolvte with
water at prolenged in-
tervals to compensate
for evaporation. The
rectifving valve has a
normal life of 1,000
hours and is renewable
at a cost of 12s. &d.

I'he eliminator is
suitable for use with
either 2, 4 or 6 volt
valves, and has been
tested by us with
various types of set.
pertectly satisfice-
tory results having
heen  obtuined, the
background being
quite silent in every
case, irvespective of
whether the ILT. supply was delivered
from an H.T. eluninator or from IT.T.
batteries. In one case the instrument
was used for 24 hours constantly withont
ill effect. 1f desived the instrument may
be used for the charging of I.T. bat-
teries, and was suatisfactorily tested for
this purpose. The charging rvate of a 6
volt hattery is about 1.2 wmperes or a
2-volt battery 1.5 amperes.

0000
LOUD-SPEAKER CABINET.

Many wmateurs prefer to construct a
loud-speaker by fitting a loud-speaker
movement to a horu either of honie con-
struction or one of the special papier
maché tyvpes for which they may have a
preference.  Loud-speakers constructed
in this way, althengh being sensitive and
producing good results, are usually of
somewhat ugly appeavauce.

Messrs. W. and T. Lock, 15, St
Peter's Terrace, Bath, well known as
manufacturers of wireless cabivets, have
recently introduced a cabinet containing
a lond-spealer horn so that a good loud-
speaker is produced merely by fitting a
movement. As a cabinet type loud-

www americanradiohistorv. com

speaker this new production is unlike
othier commercial models, as the loud-
speaker stands vertically instead of heing
turned to produce a horizontal cabinet
which is the cominon practice.

The specimen examined was built
throughout of mahogany, and measured
16 in. highx10 in. widex7 in. deep, and
enclosed a properly supported papter
mdiché horn. The grill was of particu
larly open design, and had a pale blue
covering resembling silk.

The cabinet is a specimen of high-grade
work. is well finished. and can be
recommended where a loud-speaker is re
quired to harmonise with other furnish
ings. It might be mentioned that many
of the cabinet loud-speakers at present

The new loud-speaker cabinet of W. & T.

Lock. Itis fitted with an enclosed papier—

maché loud-speaker horn.

on the market arve fitted with an enclosed
horn, as this form of loud-speaker
usnally more sensitive than the di
phragm type and is suitable for opera
tion on small mput,
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tﬁ% NEWS FROM ALL QUARTERS.

JUNE 22nd, 192;.

By Our Special Correspondent.

A Running Commentary Triumph.—Keston’s Lost Opportunity.—Sir Henry Wood’s Debut.—
Oscillation: A New Move.—De Groot Again?

Best Commentary of the Year.

The best running commentary T have
vet Distened to came over the Atlantic on
Monday of Jast week in the afternoon
and evening, when 2NAD, on 2202
metres, broadeast the arrival of Colonel
Lindbergh in New York.

If only the B.B.C. had been listening !

(Keston, Ly the way, might have
attempted to reluy this truly remirkable
broadcast.)

cooco
Many “ Points.”

No effort had been spared to give the
Awmerican listener & complete bird’s-eye
view of the progress of Lindbergh’s car
from the time he lunded wntil arviving in
Central Park to rveceive the official wel-
come from the Governor of New York
State.  Iudeed, 1t is doubtful whether
bird could liave seen as much in the tine,
for the description came through from a
dozen or more *“ poinis,” the microphones
being changed over with a swiftness
which was almost bewildering.

0000
Lindbergh’s * Business Suit.”

At about 8 p.m. (B.S.T.) the announcer

was heard describing the scene at the

War  Memorial, with its “ Eternal
TFlame,” where Lindbergh  pliced a
wreath.  ““ Colonel Lindbergh is wear-
mg  his  business  suit,”  said  the

anmouncer, leaving the listener to con-
jecture what type of gurment that might
be. Then the listener heard the impres-
sions of an announcer on the 27th fAoor
of the Metropolitan Bnilding #s the pro-
cession passed and proceeded by the new
building of the Nutional Broadeasting
Company up Fifth Avenuve. It was also
stated that the crowd lining the street
was  twenty-five deep, that the streets
were impassable, and thut showers of
confetti and streainers were falling from
all the smrounding buildings.
[eReReRel

In Central Park.

Governor Smith's speech of eonuratu-
Tation on the platform in Central Park
was heard clearly, but unfortunately the
=ame can havdly be said of Lindbergh's
reply. which came through badly.  This
nay have been due to fading or to the
fact  that the microphone was badly
placed.

Purine  the

address of  welcome the

FUTURE FEATURES.
London.

Juxe 26rn.—DMilitary Band Pro-
gramme.  Service S.B. from
Liverpool.

Juxe  27tH. — Murray  Ashford’s
Concert Purty, relaved from
Felixstowe.

Juxe 28tH.—° The Belle of New
York.” a musical comedy by
Hugh Morton.

Juxe 29ru.—Harrow Speech Day.

Variety Programme and
Chamber Mnsic.

Jury lsr.—Dominion Day Pro
gramme,

JurLy 2xp.—Militarv  Band  and
Vartety Programme.

Birmingham,
Juxe 26tH.—Light Symphony Con-

cert.
JuLy 28p.—Popular Orchestral and
Vocal Programme.
Bournemouth.
Juxe  27tH. — Instrumental
Vocal Programme.
Jury lst.—Concert of
British Composers.
Cardifi.
Jrry 2np.—Orchestral Programnie

and

Modern

reluyed  from  Weston-super
Mare.
Manchester.
June 27tH.—Spanish Sonatas and
Songs.
TJuxe 29— Eclipse.” a t{opical

sketeh by J. L. Hodson.
Newcastle.
Juxe 27vn.—Choral  Singing
'Cello Solos.
Jerny 1st.—Orchestral Concert re
lared from Whitby, and a play.
Glasgow.

and

Juxe  26tA.—TInstrumental  and
Vocul Concert.
Aberdeen.
Juexe 27tH.—Variety  Programme
and two plays.

Relfast.
Juxe 27rn. - Military . Band  Pro-
gramme and a play.
Juxe 29vH. - Orehestral Programme.
* Black Out,” a Telescopic Re-

view.

www americanradiohistorv.com

ext ited  comments of the crowd could
often be distinguished.
[ol e NN o]
Keston’s Lost Opportunity.
The broadeast was a memorable one.

It vaised this question : Were the B.E.C.
engineers listening ?

(el oRoRe]
Query.

Who was the wireless official  who
decided to appraise the qualities of the
female staff at Savoy Hill in terms eof
¢ Millivamps *" 7

0000
A Delysia Item.

Miss Alice Delysia is to broadeusi from

2L0 on July 1.

[siele o]
To-night’s Programme.

A Musical Man-in-the-Street > will
provide the items for unother of the <“ My
Programmes ** series to be broadcast from
2LO this evening (Wednesday). Tt takes
the place of the *“ My Programme > which
it was expected Mr. Arnold Bennett wonld
arrange for this date.

ccoco
Saturday’s Variety.

A varviety programme will be given on
Satnrday vext by Sydney Fairbrother
(Cockuey bumour), Barney OReilly (hmsh
ballads), Havold Harvey (syvncopated
songs with gnitar and ululele accompani
ment), Ann Penn (impersonations), and
Charles Heslop and Cyril Smith (enter-
talners).

Safety First.
The adoption by the British Broadeast-
ing Corporation of kilocveles mstead of
wavelengths elicits a timely warning irom
“ Vigilant.”
“ Remember,”” he savs—*"

coccoe

remember the

therm ! "—““ Beachcomber.”  7'he  Daily
Frpress.
[eleee)
Sir Henry Wood.
It hus now been decided, as hinied
in Lhe Wireless World last weel:, that

St Hewry Wood's broadeast debut will
he postponed  uutil Augast 13th, when
he will conduet the first of the * Prome.
This will be a much more wuspicious he-
ginning  than if  the famous mmsician
apened his broadeasting career by con-
dueting the Wagner programme on June
30th in the studio.
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Curbing the Conductor.

Tt is fortunate that most conductors in
the studio are unaware of the restrictions
that surround them. Most conductors

imagine that the music goes out from
2L0’s aerial just as played.  Sumetimes

it does. But if the conductor has an ideu
concerning the rendering of a piece differ-
ing from that of the composer. the odds
are that (he composer’s idea will be niore
faithfully vepresented in the music hroad-
ciast.

cC000

Controlling by the Score.

This is one of the 1nvsteries of
“control,” the department at 2L0O which
is now presided over by the erstwhile
B.B.C. Divector of Music, Mr. Stanton
Jeffries.

The ofticial in charge of control during
a symphony concert is furnished with a
copy of the score. Tt is by this that he

Wireless
Worlid
New Pill for the Oscillator.

Tormented by a local oscillator, a friend
of mine recently wrote to the B.B.C. for
comfort and eonsolation. In reply he
received a questionnaire which the Cor-
poration has prepared with the objeet of
vetting at the facts systematically. and
with o minimum  of  lrrelevant  detail.
These interrogatory forms, which contain
five important questions. are to be issued
10 all listeners who send in complaints of

oseillation,
0000

The Questionnare.

The questions ave as follow:—

1. Is vour set a valve or crystal?

2. Does the distortion tike the form of
() howling, (b) sudden vaviation in sienal
strength, or (¢} complete cessation  of
sigals?

1t (a) state if the howling is coutinuous
for periods of ten minutes at a time ov
longer. TIf (L) is the variation or cessa-

ILONG BEFORE BROADCASTING.

by the Yolta Centenary Exhibition now being held at Como.
tirst experimental apparatus using parabolic

in the photo are replicas of Marconi's

reflectors for the transmission und reception of wireless telegraphy.
The replicas stand side by side with a

is the transmitter.

The early days of wireless are being recalled

The two exhibits seen

That on the left
modern ‘*beam”’

transmitters !

is mainly guided in the task of adjusting
for voluine.  Consequently. a conductor
who seeks for extravagant effects ¢ not in
the score ”’ may waste his fragrance on
the desert air, and his purple passages
will get no farther than the purple pus-
sages of Savoy Hill.
cooo

Control Room ¢ Tyranny.”

Whether the control rvoan shonld exert
this “tyranny” over the studio 15 4
serious question,

[eleRe]
Wiere Danger Lies.

No artist will give a piece of music
precisely the same mterpretation on two
different occasions. And it 1s precisely
this spontaneity of approach aud treat
ment (within limits) which males a per
former an artist rather than a machiue.

The eontrol room idea of foilowing the
score rather than the conductor has its
dangers.
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tion continnous for several davs at all
tiines when you attempt to listen?

5. Is your set in perfect order?

4. Ave there any particular times or
days of the week or types of programme
during which the interference is move
noticeable ?

5. Could vcu in confidence name any
person who, in vour opinion, is likely to
be cansing the disturbance.

o000

Let’s Hope So.

The above should save much futile
correspondence ; whether it will lead to
the detection of offenders 1s another

matiei.
[eleNeNe)

De Groot Again?

Statements have rveceutly Leen made to
the effect that Mr. de Groot had  been
approached by the B.B.C. with the ohject
of regaining his services. I understand
that the statemments are untrue.
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[n the case of de Giroot, as in the case
of other celebrities who have engaged in
“ hotel broadcasts,”” the B.B.C. negotiates
ouly with the hotel proprictors. not with
the individual artists. In the case of
de Groot the guestion of his returr: to the
microphone has been raised by the Picca-
dilly Hotel, and although nothing has
materialised, there is a strong probability
that the famous Dutch conductor and his
vrchestra may broadeast again.

6000
Russian Exiles in Chiswick.

A programme by Russian exiles is to be
velived  from their English home at
Chiswick on Saturdey next, June 25
Besides M. Viadimir Polunin, the scere
painter to the Diwghileft Russian ballet,
who has taken o leading part in organising
the show. those who will assist in the
progranime ave Mme. Edezi, Mme. Marie
TRabinek. M. Nicholi Rabinek. M. Ivan
Tvanich  Barnett.  Mme.  Rabinovitch.
Mme. Ustinov. Mme. Duska Benois. M.
(rlo Norway, W. H. Stanton, and ML
Strachovsky. The compires will  he
A. P. Herbert and L. de G. Sieveking,

who will make their announcements 1in
English.
0000
Kilocycles.
The decision of the B.B.C. to talk

in kilocveles  iustead  of  wavelengths
provokes the comment which so often
hovered on the lips of Victorian maidens :
< Oh, George. this is so sudden !”

Ii the decision had heen taken last
autnmin, when the British public was in
the mood to grasp the Geneva scheme,
with its dependence upon kiloeyele calen
lations. it would have been more compre
heusible.

Coming at the present moment, the
decision tempts one to think that an effort
is beiny made to keep our minds occupied
on any matter other than short-wave
Empire broadcastiug.

0000
The British Stations.

The following is a list of the Dritish
stations with their wavelengths and kilo-
cycle equivalents :—

Station, Waseleanth. Kilocveles.
Daventry ... 1,604.3 187
Aberdern ... HOOLY BUO
Bournemnuth 401.8 610
Glasgow . 4054 el
Plymouth 401y T

Manchester T80
{.ondon 820
Cardiff .. 850
Rirmingliun 020
Newcastle 960
Belfast ... ]
Liverpool 1,010
Hult .. 1,020
Stoke 2041 1.020
Swansea AL M R 1020
Dindee FRTRY 1,029
lidinburch 25885 1.0
Leeds. ... & 1,080
Nottingham 1.400%)
Shefheld . 1,109
Viradford 1100

o000

A Yodelling Programme.
Yodel sones have an attraction of their

own. especially when sung by a native
of Switzerland.  On Julvy 7th Marthe
Hugentobler, the Swiss vodeller, will

broadesst from the Dundee station, in 3
recital of old Swiss vodel airs.
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should te addressed to the Editor, “ Tae Wireless World.” Dorset House, Tudor Strect, E.C.4, and must be accompanied by the writer's name and address,

EMPIRE BROADCASTING.

Sir—May T tuke advantage of vour offer to write vou in
regzivd to Empice broadeasting?  Doubtless vou have heard of
the Hollund station’s (PCJJ) recent success. London wus re-
broadeast last Friday night, and 1 received the transmission
almost word perfect; it was like being home again to heur
the same old announcer’s voice. Mine is a three-valve home-
onstructed set, and T use un aevial of onlv 30ft. Holland 1
listen to every night he works, but the six howrs’ difference
i time makes many fans prefer to stav in bed rather than
turn out at 1 or 2 a.m.

1f by yonr efforts a short-wave station should Le erected at

home. T lope vou will put this mutter forward. The best
time for them to broadeast, in my humble opinion. would he
from midday, so that it would be received here in the even-

ing, 6 pm., our time, and a wavelength of 30 metres should
be used. {his being most free from static.

There is an enormous interest in Tndia. I know of hundreds
of keen fans; many spend hours listening to Morse, there
being little else to listen to. Think what it will mean to
many lonely souls. miles from anvwhere. if they can only
hear a few words from home. The stuff is lLere in the shops.
evervthing of the latest to be had. but what is the use of

building or buying sets if there is nothing to listen for? This
s the uswal ery. Think what it will mean to the {rade at
home it we huad enough encouragement 1o build sets. The

millions of folk here who would buyv sets like hol cakes if
England would only wake up to these facts.
Calcutta, M. S ITALES
May 26th, 1927, (L. E. Bevan and Co.. Ttd.).

Sir,—You will be interested to hear that PCJJ continues
ta be received very well here on his 30.2 metre wavelength.
On May 20th, with characleristic enterprise. the Philips Com-
pany carried out w relay of Daventry through this station,
thus demonstrating i a convincing manner the possibility of
Empire brondeasting.  Practically  the whale of this trans-
mission was listened to here, and although the strength was
wonderful the quality was open to criticism.  There was a
definite cut-off of the higher andio-frequencies, for the sibilants
were missing from a man’s voice, and a woman speaking or
singing was very diflicult to follow. As this fanlt was not
noticed m speech actually from Holland. hut only in that re-
laved from Daventry, it would appear that the fault was in
the amplifier hetween the Daventrv veceiver and the PPCJJ
transmitfer, and not due to any effect coused by the use of
such a wavelength for telephony  No doubt ouwr Dutch bene-
factars will have remedied this defect before very long.

I wish wvou al! suceess in vour endeavours to create an
iuterest at home in lroadeasting to the Dominions. T should
like {o add that the suggestion that the beam services may
be utilised for sending programmes to the Dominions and Colo-
nies for retransmission on the normal broadeasting wavelengths
would be only a half-measuve. TIn this country at least the
vange of broadecast stations is very limited for mosi of the

year because of the prevalence of atmospherics. In any case
such relays from home would of necessity be infrequent, as
they would interfere with the working of the proposed beam
telephone services. What is wanted js a regular programme nn
a wavelength in the 26-35 metre band. which (if of the same
power as PCJJ) would not be interfered with by anvthing
short of a local thunderstorn. E. J. H. MOPPETT.
Roorkee, U.P., India, May 25th, 1927.

Sir,—In your issue of May 4th you ask for opinions from
overseas readers regarding short-wave Empire transmission.

The London programme which has recentlv been received in
India v« Holland has been the subject of enthusiastic notices
in the Press out here. und I am convinced that if a regulay
short-wave transmission could be iustituted it would be a
source of great delight to us exiles.

I believe I am yvight in saving that short waves travel s
well, if not better, by day than by night. and also that thev
are not nearly so lable to interference from atmospherics.

At present out here to listen in to Europe one has to wait
ull about midnight, and, except during the cold weather months
the appalling atmospherics which prevail render reception prac-
tically impossible. Both these disadvantages wonld be done
away with by short-wave transmission.

As far as the residents of this station are concerned we
would he very grateful for anvthing vou could do to bring
about this transmission.

MAJOR G. W.

Almora, U.P.. India, May 24th, 1927.

P. MONEY.

Siv—As T oam writing this letter T am Distening to what, in
my opinon, is an excellent argument in favour of Fngland
having a short wave station. 1t is a transmission relaved by
2NAD on 22.02 wetres from WMYC of Lindbergh's reception
in New York, with a continuous running conmentary Ty
announcers it various parts of the city.

The transmission was first picked up at 6.50 p.m. B.S.T.,
when the announcer was heard to say that about 50,000 people
were massed in Broadway alone. At about 7 p.m.. a band in
the parade was heard, and at 7.5 p.m. Lindbergh arrived seated
on the hood of his car. The cheers and clapping were clearly
heard.  We were then switched over to the City Hall. where
fragments of various speeches were heard. At about 7.45 p..
Lindbergh left the Hall amidst frautic cheering.  Nex! announce-
ments were heard from the 25th fluor of the Municipal Build-
ings.  After this a big fade took place, lasting till about
8.15 p.m. Since then signal strength has increased until now,
8.45 p.m., every word can be heard. I have just heard that
Lindbergh has put a huge wreath on some memorial in, I think,
Fifth Avenue.

Two or three more announcers in various streeis have been
heard. The description of the vast crowds and the double lines
of police and soldiers provides intensely interesting padding
to the rest of the account.

America is letting the world listen to the way she greels her
hervoes, why cannot we do the same?
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Although reception is far from perfect, yet it is good enough
to have kept me, with the earpliones glued to my ears for two
hours, intensely interested.

I could tell you a great deal more of what T am hearing, but
I think I have told enough to make you realise how Interesting
this reception is.

Now, at 9.10 p.m., T am able to get the transmission through
a loud-speaker, H. WHITAKER.

Illingworth.

June 13th, 1827,

VALVE NOMENCLATURE.

Qir,—The Radio Manufacturers’ Association of America have
formed a Vacuum Tube Cominittee to consider attempls to
standardise valve nomenclature. They have approached three
radio engineers in this country who have been closely asso-
ciated with valve development with a view to co-operation in
this matter, ) o

As one of those approuched, I am requesting the hospitality
of your columns to invite from valve manufacturers, radio
societies and members of the public suggestions towards the
solution of the problem of classifying in a convenient manner
the difierent types of valves used to-dayv. Any suggestions sent
to me will be Torwarded to the committee in the United States.

How far it is practicable to classify the large numler of
British valves it is difficult to say.  The fact remains, however,
that nearly all types convey no information whatever regarding
the filument voltage, filament current and voltage amplification
factor or impedance. The nearest approach to satisfactory
nomenclature is that applied to Burndept valves, but obviously
more can be done to indicate the vital factors relating to
voltage amplification and impedance. )

The problem is a difficult one, and perhaps a satisfuctory
solution would be too complicated for general use by the public.
The question, however, deserves full investigation, and, in my
private capacity, I shall be only too happy to forward any
British suggestions to an American industry which has honoured
us by an invitation to co-operate with them.

JOHN SCOTT-TAGGART.

2, Melbourne Place, Aldwych. Tondon, W.C.2.

TELEVISION.

Sir,—Your Editorial of June 1st on Television surprised me
considerablv. Surely vou have seen the Press of the country
during the past two years and have read that a British in-
ventor has given not one but many successful public demon
strations of television?

However, we will let that pass, and instead I would refer
vou to a hook written by your contvibulor, My A, Dinsdale,
entitled * Telewision.” published in 1926, and purchasable on
almost any bookstall.

In it, having referred to the various systems of television,
he says of Baird, on page 49 : * Baird was not discouraged. In
the obscurity of his attic labovatory he worked on—money was
becoming scarce « results had to be achieved—and achieved they
were.

“On January 27th, 1926, a strange gathering thronged the
stairs leading to the little attic laboratory in Trith Street.
Baird had at last achierved television.”” The italies are mine.

The paragraph refers to a demonstration given to over 40
members of the Roval Institution, and further down it is
stated. “ Living human faces were transmitted between two
rooms by television, . . . As one of the members said (of the
Royal Institution). ‘ He has got it.  Development is now
purely 1 matter of LS. D7

A footnote to this part of the book refers to accounts in 7/e
Electricion of June 28th, 1926, and Nature of July 3vd, 1926.

This, I think leaves little doubt as to who was really fiast
to demonstrate television successfully and in public.

I am inclined to think that you, like other Englishmen in the
past, are ignoring the sterling and basic work of your country-
men and lauding the eflorts of foreigners who have copied and
exploited British discoveries. Tt happened with aniline dyes
and again with wireless, in which the key discoveries of, I think
it was Hughes, were discountenanced by members of the Roval
Institntion, whe told him his discoveries could be explained
by existing electrical and natural laws. They were, but never-
theless he had discovered wireless.
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There is one point ahout your description of the A.T. and T.
Company’s demonstration that needs explanation. What did
they do with their thousand men? I cannot conceive how they
employed them all unless, as one illustration suggests. two o1
three looked on while one man worked. Perhaps they used
them as a sort of chorus to come in at appropriate moments
and sing ““ Who invented television? We iuvented television,
the great A.T. and T Company.” Of course, the figure may
have been guoled to give a false idea of the difficulty of work-
ing television, particularly as the A.T. and T. Co. have care-
fully copied some of Baird’s patents and have not acknowledged
the use of them.

Baird's demonstrations never required more than two people
one to act as ‘“subject’—unless, of course, vou include the
commissionaire at the door, the lift man, the power station
hands, the people who made the various pieces of apparatus he
uses, and so on. Then, of course, yon can produce as imposing a
total as the regiment that the A.T. and T. Company wastea
1ts money on.

Readine between the lines, it rather looks as though the A.T.
and T. Company were fishing to get the keyv invention to tele
viston by trying to make 1t appear impossible or at least very
costly. Colour is given to this idea by the fact that a British
company was floated some weeks ago for the pnrpose of put-
ting television apparatus on the market and starting television
broadcasting. W. C. FOX.

London, N.W.11. June 8th, 1927.

Siv,—TFollowing your Editorial comment in the issue of June
1st on the first successful demonstration of television, one reads
with interest the observations made by the Baird Television
Development Company in your issue of June 15th. As the
statements made might be convincing in support of the priority
as well as the success of the Baird system. might I suggest that
a demonstration of the Buird apparsius should be given before
the Radio Society of Great Britain which could he fully
reported on in the pages of 7he Wireless World? As a wire-
less enthusiast who is distressed by the sensational statements
which appear in the daily Press on scientific matters and on
wireless in particular, T feel that you were vight in vour com-
ment.  The importance of the matter now demands a  well
authenticated demonstration, not Lefore non-technical newspaper
nmen or general or journalistic scientists, Lut before those who
have kept a keen watch on television progress—the wireless
amateurs.

One has not forgotten, of course, the puper read before the
Radio Society of Great Britain on the Baird system, but among
those who have studied the problem of {elevision this paper
was far from complete and was subsequently commented on
by M. Mihaly in the pages of Eaperimental Wireless, and many
amateurs still await with interest a reply to the points raised.
The paper was not accompanied by a demonstration, although
Mr. Baird has frequently stated through the daily Press and
illustrations have appeared in publicity pamphlets indicating that
the apparatus is of simple construction and can even be used in
conjunction with our broadcasting service for the home recep-
tion of moving pictures.

In spite of the progress which My, Baird has undoubtedly
achieved, the wild statements which he has permitted to appear
in the daily Press leaves considerable doubt in the mind of the
enthusiast as to the merit of the apparatus with which Mr.
Baird claims the distinction of having given the first successful
demonstration of television. A J. DIXON

Ponders End, Middlesex. June 15th, 1927. (G6PD).

TELEVISION—A SUGGESTION.

Sir,—May I make a snggestion for what it is worth? Tele-
vision will prohably never Le an accomplished everyday fact until
the problem of synchronisation has been solved. I suggest that
a great wireless station should be set up to transmit, on «
speciallv reserved wavelength, a signal at equal intervals of time,
like a great clock ticking across the world. The signal sent out
could he of any desired frequency, and, by its use, not ouly
television apparatus, bnt also clocks, could be synchronised
throughout the world. The station would be supported Ly users
of the service. G. CHAPMAN.

Hockley, Essex. June 8th, 1927

www americanradiohistorv com
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Questions should be concisely worded, and headed ** Information Depariment.”’

Transformer Ratios.

{ lave two L.F. trausjormers, owe of
whick has « 5:1 ratio and one «a
3:1 ratio, and I intend 1o incor-
porate these in a four-valve receirver,
WWhich ratio should be wused in the
first stage? V. T.

From the poiut of view of ratio alone
it is quite immaterial which instvument
is used in the first stage. We presume
from yowr letter that you are building
a4 four-valve set with one H.I"., detector,
and two LI, stages, and are going to
make use of valves of about 20.000 to

30,000 ohm impedance in the first three

positions. with a good power valve of

about 3,000 or 4.000 ohms impedance in
the output stage. If this is the case,
of course, both transfovmers should have

a high-inductance primary which (owing

to difficulties of manufacturing a high-

ratio instrument with a high-inductance
primary) means that the transformer will

have a ratio not exceeding 3 or 3.5: 1.

It you could state the primary inductance

of your instruments, we can help von

better, but as it is we do not suppose
that your §5: 1 instrument has a high-

inductance primary. Possibly, the 3:1

instrument has a much higher primary

inductance, although we have had cases
brought to our notice of transformers of

3:1 and 5:1 ratio rvespectively having

the same primary inductance, the smaller

ratio being obtained by the rather use-
less procedure of pulling off a munber
of the secondary tuins. Tn such cases.
of conrse, it is immaterial which trans-
fornier comes first, hut. acting on the
assumption that your 3: 1 instrument has

# higher inductance primary than the

5: 1 rutio, we shonld suggest the lower

vatio in the first stage, whilst vou might

try the higher ratio one in the last stage.
nsing, however. a valve of lower imped-
ance, say 7,000 to 10,000 ohms impedance
in front of it. This should give satis-
factory results if vour transformer is by

a wgood maker, hut if otherwise there is

considerable risk of it satnrating under

the normal plate current of a 7,000 ohm
valve

stamped addressed envelope for postal reply.

Uncontiol'able Oscillation.

! have a four-valve roceiver (/1.5 .-Del.-
2 LYy of which the circuit dia-
gram s given on lhe attached sheet.
Thix set aworked quite satisfactorily
with bright-cmitter valves, hut siice
I have changed over to dull emitters
it has been almost impossible to pre-
vent oscillation, which is produced
when o station is tuned in. I had
guthercd  from  wvarious remarks in
your journal that the new: valves are
inoerery acay an improvement over
the old ones, ond must wldwit that |
wm disappointed.  Can you wuke uny
sugqestion? A DL

The cirenit you ave using (of which the

H.I". detector portion is reproduced in

Fig. 1) includes no stabilising device, and

we are not surprised to hear that uncon-

trollable oscillation 1s produced when a

modern H.F. valve of higher efficiency is

substituted for the Lright emitter. There

LT -

Fig. 1.—Circuit of H.F. and detector
valves in the receiver rdferred to by
A, D, L.

is normally a gond deal of coupling he-
tween plate and grid circuits, ozeillation
heing checked only by the load of the
dircct-coupled aerial: this is evidently in-
sutlicient when a better valve is used.

www americanradiohistorv com
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We strongly recommend vou ta 1ebuild
to a more up-to-date circuit, but if you
do not care to do so it might be wortl
while to try the effect of short-cireuiting
the reaction coil holder and/or altering
the relative positions of grid and anade
coils.  The application of a positive grid
bias to the H.F. valve hy means of o
potentiometer would certainly stabilise
the set, but this is only a palliative, and
a bad one at that.

[oleliolie]
Background Noise.
[ ownderstund that (t is possible to hayve
what 13 known as « - noisy 7 valve
i oone's set. Con you pliase explain
this?>—T, L. V.

In the average loud-speaker set there is
always a certain unavoidable backgiound
of noise, although in a properly con-
structed set this is neglivible.  Tn some
cases, however, the nolse is excessive,
and it may be fouund that it is not trace-
able to any defect in the set itself but
is due to one of the valves. Modern
valves are of a very high standard, and
do not usually suffer from this defeet,
although one may still ocecasionally come
across a specimen which has accidentally
slipped  through the exhaustive tests
carried out by manufacturers without
this defect being detected.

0000

Logarithmic Condensers,
Tilding the “\l-Wave Four
rececver. I haree, however. servora
carichle  condensers  of  the new
logiithmde type, and should [ile ta
enqicire whether I ocan vze these (n
the receiver or rlether it 43 neers-
sory to purchase the N.LE. type as
wsed by the anthors? N. P

»

/ o,

It would le quite in order for vou io
wee these condensers in the receiver in
auestion, and thus save yourself the ex-
pense of buving the ones uzed. We would
point out that an additional saving of
expenditure cau be made by using a plain
dial on the aerial cundenser, eince the
taning of the aevial is naturally compara-
tively flat. aud an expensive slow-motion
movement would Le rather superfinous.
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Neutralising Unnecessary.

1 wish to modernise my rcceiver, the cir-
cuit diagram of which is attacked. by
substituting the present H.I'. coup-
ling by cither « meutralised lined
anode or transformer. Do wou think
that the change wwould be worth
while? K. st. J. F.

We think it would be a mistake to go
to the trouble of putting in a neutralised
coupling unless at the same time you
change your aerial tuning circnit, which

at present is direct-coupled with a

parallel tuning condenser. As yvou do not

complain of lack of stability, we expect
that the H.F. valve is stabilised by the
aerial load, and there would be no advan-
tage gained by neutralising as suggested,
although it is possible that a more efficient

H.F. transformer would improve sensi-

tivity.

0000
Indoors or Outdoors ?

I have built a four-valre receiver. using
one H.I'. stage. and wmn making use
of the high-efficiency acrial-grid and
mtervalve H.F. transformers de-
rveloped by Tue WIrELESs WORLD.
Results hare been cxrellent in every
way on the normal acriel, but the
results on an indoor aerial do mnot
satisfy me. I have 16 turns 1n the
acrial coil, with a tapping at the
8th turn, but on connceting the in-
door aerial to either of these ter-
minals results are poor. I should
mention that the aeriel consists only
of a lemgth of flex slung across the
room. J. €. B. R.

The trouble which you are experiencing
will probably disappear entirely if you
connect vour small indoor aerial divect to

the top of the grid coil of the H.L.

valve instead of to terminals A und A,

which should be used only in conjunc-

tion with an outdoor aerial or a very
large indoor aerial: vou will then, of
course, be using a direct coupled aerial
circuit with the indoor aerial, but owing
to the smullness of the indvor aerial vou
should not lose in efficiency.
coco0o0
A Mystery Unmasked.

In my receiver I have separate switches
for switching off either the H.T. or
L.7T., my source of H.I'. being accu-
mulators. I find that when [ switch
off the H.T. the prograrme carries
on for a short period without any
H.T. supply whatever. and then does
not cease abruptly, but gradually
fodes away.  What 1s the cause of
this stramge phenomenon?

C. E.T. R

The behaviour of vour equipment is
perfectly normal, and it is caused by the
presence of the large condensers ucross
the various tappings of your H.T. bat-
tery. When the set is in use, of course,
these condensers are all the time fully
charged. Oun breaking the H.T. supply,
the condensers commence to discharge
themselves, of course, and so supply the
valves in the set until their charge is ex-
hausted. The larger these condensers are
the greater time will they take to dis-
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charge, and by using very large con-
densers iudeed one could arrange for the
programme to carry on for quite an ap-
preciable time without any apparent

source of H.T.
0000

Three-valve Receiver.

I propose to construct a threc-ralve ve-
ceiver capable of giving good loud-
speaker reproduction from the locul
station and  possessing  suficient
sensitivity to enuble a number of the
more distant stations to be reccived.
It is desired to use the receivers for
the reception of long-wavelength
stations such as Daventry and Radio

Pariz. Can you recommend a circurt
which would answer my require-
ments? J. M-

A three-valve receiver consisting of one
H.F. amplifier, a detector valve and one
transformer-coupled L.F. stage would be
most suitahle in your case. If vou con-
struct a receiver on the lines indicated
in Fig. 2 vou will have an excellent three-
valve set capable of efficient performance
on hoth the medium and the long wave-
lengths. This is a modification of the

8oz

30,000 ohms, but the detector valve must
be one of a much lower internal resist-
ance. We do not recommend a valve of
higher A.C. resistance than 20,000 ohms,
and a Cossor 610 H.F. ov DMullard
P.M.5X would be a typical example of
the type specified. One low-frequency
valve only is shown, and we must accord-
ingly have a power valve in this position,
such as a Mullard P.M.256 or one with
similar characteristics.
0000

When Jacks are Undesirable.

I am constricting the “AlN-Wave Four,”
but wish to insert jacks in order to
use the H.I'. and detector only, or
to use one or two L.F. valves after
the HH.I'. and detector volves as re-
quired, and shall he glad if you will
give e on amended diagram  to
embody this. J. M.

We should be doing you a definite dis-
service to recommend you such an
arrangement, for many reasons. In the
first place, we would point out that hoth

L.F. stages are of the resistance coupling

type employing high anode resistances,

and the stray capacities associated with

C4
it
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Fig. 2.—Three-valve circuit for long- and short-wave reception.

"

“CAll-Wave Tour receiver in  which
interchangeable aerial coils and H.F.
transformers are employved, and accord-
ingly this portion of the receiver will be
identical with that of the “All-\Wave
Four,” constructional details of which
were published in the April 27th issue. A
modiiication is recommended to the detec-
tor valve circuit and the resistance-capa-
city coupling has been replaced by an
L.F. transformer. It will be necessary to
have a transformer with a high primary
impedance owing to the retention of anode
bend rectification, and the Ierranti
A.F.3 would be a suitable component to
employ. In view of these modifications,
the valves recommmended for use in the
“ All-Wave Four” will not Le the most
suitable and we accordingly recommend
the following. The H.T. valve will re-
main as formerly, nainely, ane having an

A.C. vesistance between 20,00 and

www americanradiohistorv com

the jacks would very effectively reduce
the efliciency of the I):.F. amplifier, quite
apart from the instability which would
probably be caused. Another point is
that, in any case, the hizh resistances are
in the anode circuits of very high im-
pedance valves, and if Jjacking were
arranged to substitute phones or loud-
speaker for the hizh resistances terrible
quality would be obtained, owing to the
fact thac the valve used is of very high
impedance, and. consequently, we should
lnse all owr low notes. It would be use-
less also to altempt to use the telephones
in series with either of these resistances,
owing to the very small percentage ot
volts dropped across the telephones as
compared with the voits dropped across
vesistance and telephones combined. 1In
other words, nearly ali our volts would
e dropped across the resistance, leaving
practically nothing for the telephones.
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Wiring the *“Everyman Four.”

In the “ Puvrryman Four ' boolklet it is
ctated that thiree earth awires are con-
nected to the screci, but I can only
see Lo in the practicd wiring plan.
As L oam it difficulties acith the con-
necting up of this reeciver I should
appreciale elucidation on this ponf.

SOMUF

We consider that this matler is fairly
clear from both practical and theoretical
diagrams.  The positive side of the grid-
hias battery is eafthed to one point on
the screen, while the earth terminal s
joined to another. Both these wires con-
nect to that side of the screen next to the
aerial-grid transformer. A third lead com-
ing from one side of the by-pass eondenser
C, and also originally from L.T.— joins
to the other side of the screw to which
the Jast-mentioned connection is made.

o000

Valve Filaments in Series.

I lLave constructed « two-valve portuble
receiver, and, to economise in current
consignption, have wired the filuments
in series in accirdance with sugqes-
tions [ have seen from time to time
tn your journal. Both the velres
are rated at 1.8 volts, 0.1 amp., but
they are of different anifacture.
Perhaps this aceounts for the fuact
that the set seems to be absolutcly
“dead,' and I can lLear no signals
whatsoever. V. M.

The fact that your valves are of dif-
ferent make does not account for vour
failure.  When connecting filaments in
series all that one need concern onesclf
with is current, at the same time bear-
ing in mind the fact that the total volt-
age applied must equal the sum of that
at which individual valves are rated.

Your valves will requive a total of 3.6

volts across their filaments and will, of

course, consume 0.1 amp. As you are
probably using a drvy battery of 4} volts
we suggest that you inclnde a filiment
rheostat of 10 ohins maximum.
0000
No Switching.

DPleuse give me a cireuit diagram showing
how one of the L.F. stages in the
CANl-Wave Four™ veccicer moy be
switehed out by means of a jack.
This is to enable e to listen to the
local station without the necessity of
using all four velves. C. C. R,

We think that it wonld be a great mis-
tuke to recominend you to insert a jack
for this purpese. as in our opinion this
form of switchmg (or. indeed, any other)
should be used only with the greatest care
m any amplitier employing high ohmic
resistances in the anode aud grid circuits.
For local station work it would certainly
be better and much simplev to switch out
the H.F. valve, and to partially deneutra-
lise.  Under these conditions vou should
obtain adequate volume and the current
consumption of the whole set will be less
than that of many 2-vulve recetvers. be-
cause both detector and first stage L.F.
amplifier consume very little current frowm
the batteries.

Wireless
World

Simplicity or Selectivity.

I chould be obliyed by your criticism of
the encluse circuit diagram. The re-
coieer gives very falr rvesulis, but is
not at dll selective, and it 15 in this
direction that the suggestions for {m-
provement would be appreciated.

W, T, AL

Your circuit diagram shows a tapped
aerial tuner directly coupled to a de-
tector valve followed by {wo stages of L.F.
amplification.  Now this tuning arange-
ment has many advantages from the point
of view of simplicity and quick change
of wavelength, but it must be lacking
selectivity, as judged by modern standards.
and we are afraid that very little can
be done to improve it, short of entively
remodelling the receiver. Ouwr only sug-
gestion is that you should try the efiect
of connecting a fixed condenser of from
0.0001 to 0.0002 mifd. (the best value is
only to be found by test and inay be
somewhat larger than that indicated on
the long wavelengths) in series with the
aertal.  When selectivity is requived
vou will adjust the tappings on your
aerial coil so that the {uning condenser
across it is set at a fairly high value.
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The Cure for Overloading.

think that your suggesiion (made in a
previous reply) as to the cause of
my trouble awith distortion must be
correct, as I find that the necdle of
a millivmmeter inserted in the anode
corcait of the lust valve fuctuates
violently wchen signals are heing re-
corved o thus [ tale it that this valve
s being overloaded.  How can |
remedy it? H. W

We ave afraid that there arve ouly two

courses open to you. The first is that

vou substitute in your output position a

~y

valve with a greater voltage-handling
capacity, and also with a suitably in-

creased prid bias voltage, or else you must
satisfy yourself with the weaker signals
ohtamable by reducing signal strength to
the pomt where distortion is no longer
produced.
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A ““Reflex ” Difficulty.

I em using a ** Roberts Refler Neutro-
dyne yeceiver, and find that with
the detector valve switched off it is
possible to hear signals  from the
local station at almost loud-speal-er
strength, and showld be interested to
know how this can happen, as it
alone could function as a dual ampli-
ner. G. S.

It would appear probable that vouv re-
ex valve is over biassed and, indeed,
the only way it can give signals without
the detector is by acting as a bottom bend
vectifier. It is quite feasible that on a
very large input you should obtain leud
signals with the arrangement, but as you
sugaest the valve cannot be operating as
@ reflex amplifier,

0000

Gas or Water?

[ have the choice of two dlternative earth
connretions, the gas pipe or the water
pipe. No doubt the latter would
prove the wore efficient owing to the
superior conductivity of awater. In
my case, however, the gas pipe takes
the shorter path to carth, and I amn
undecided which to use.  Could you
please advise me on this poini.

T. H.
Under no conditions should a gas pipe

be used as an earth connection for a

wireless receiver. Any length of wire,

such as an aervial, is likely to accumulate
an electric charge, this being more prob-
able during the summer months. Strong

“ atmospherics 7 might quite possibly

charge an aerial sufficiently to cause

minute sparks to oceur at any joints in
the system. Should these sparks take
place at a leaky joint in a gas pipe un-
pleasant results are likely to be en-
countered, and we thevefore strongly dis-
courage its use as an earth lead.

cooo0

Leaky Insulators.
I am using a crystal receiver in u large
manuiacturing centre, and during the
last six months my reception of the

local  stotion  has  Dbecome progress-
reely weaker. The receiver has re-
mained  undltered.  and  althouyh

various crystols harve heen purchosed
no improvement results. 1 should he
obliged if you could suggest a pos-
sible explanation. A. S,

The atmosphere in vour district is no
doubt heavily laden with soot and other
impurities given off from factory chim-
neyvs. Thesc impurities will be deposited
on aervial insulators, and owing to the
presence of carbon in soot will result in
smrface leakage. In time the surface rve-
sistance of the insulators will be lowered
and serious losses will occur.  An increas-
ing percentage of the aerial energy will be
by-passed to earth, this bheing accom-
panied by a decrease in the strength of
Lroadeast signals.

We suggest you take down the aerial,
remove any deposit from the insulators,
and before re-erection connect three or
four of the hobbins 1n series, thus mini-
inising the possibility of this trouble re-
curring.

A 40
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THE EMPIRE STATION DELAY—
A REMEDY.

S this issue is chiefly concerned with matters

A of short wave interest, including articles
\ giving designs for a 43-metre transmitter
and a short wave

J receiver, it is only
natural that our
thoughts should
turn once more to the question of
Empire Broadeasting and the need
tor a British short wave station.

Letters continue to arrive from
overseas impressing upon us the
urgent demand for Empire broad-
casting, and unless Britain intends
to turn a deaf ear to the supplica-
tions of those who people our dis-
tant units of Empire it is impera-
tive that we should act quickly.
Our main concern is that a station
should be established without anv
uinecessary delay; it 15 a worthy
object, 1n the way of which the
Government—including  the Tost
Orhice authoritics—would place no
obstacle, Writtle, the first broad-
cast transmitter of a regular char-
acter in this country, and the fore-
runner of the established transmis-
sions of the British Broadeasting
Company, was an undertaking of
private enterprise conducted Ly the Marconi Company,
the authority for which was obtained from the Post Oflice
by the Radio Society of Great Britain.

The British Broadeasting Corporation has given as its
excuse for not proceeding earlier with a short wave broad-
casting station that it is not justified in spending public
money on experimental work unless a satisfuctory result
from that work is already in view.  The preliminary
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work of an experimental kind belore the first B.B.C.
stations were established was undertaken by the big wire-
less companies, and when a long wave station was decided
upon it was first established and all experiments con-
ducted in connection with it at the Marconi Company’s
works at Chelmsford.

The Solution.

We sympathise with the attitude
of the B.B.C. that it is not justi-
lied in incurring heavy expenditure
on experimental work. but such ex-
perimental work, we Dbelieve,
would readily be incurred by one
of the commercial companies if the
station, when established in going
order and after having passed
specified tests, could be handed
over to the British Broadcasting
Corporation at an agreed price,
just as m the case of the beam
stations the Post Oftice gave to the
Marconi Company the contract for
their establishment at an agreed
figure and the Post Otlice was not
committed to take over the stations
and pay for them until they had
passed the required tests.

We do not expect the B.B.C. to
have at its disposal the same {acili-
tics as a commercial wireless com-
pany for the building of a short
wave broadcasting station at short
notice, but this work could un-
doubtedly be done on their behalf, and our suggestion
is that the B.B.C. should invite tenders for a station
such as is required and place a contract with one of the
commercial companies. There would then be no excuse
for delay and the B.B.C. could stipulate a time within
which the station was to be ready to be taken over by
them. The matter is urgent and we sec no reason of
excuse for delay.
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A Receiver for Wavelengths from 20 to 70 Metres.
By H F. SMITH

OW that the cfforts of Z/he Wireless World seem
likely to Le rewarded in the not-too-distant future
by the inanguration of a British short-wave broad-

casting servic?, amateurs both at home and i the over-
seas Dominions and Colonies are turning their attention
to this specialised branch of the wireless art. The in-
terest of the former is aroused not so much because they
themselves expect to gain any great benclit from the
British station, but because the fact has been emphasised
as never hefore that short-wave transmissions have an
extraordinary range, consilered in terms of power input,
and because, if the wavelength is suitably chosen, these
ranges are attained when davlight exists over the greater
part, or even over the whole, of the signal path. Under
these latter conditions good signals are not infrequently

received from across the Atlantic.
when it was necessary to “sit up for America 7 into the
carly hours of the morning.  One of the greatest charms
of reception on the ultra-short waves is that the necessary
apparatus is neither elaborate nor expensive ; indeed, the
complex and so-called *“ powerful *" multi-valve set seldom
seems to put up a performance sufticiently good to justify
its initial cost.

Interesting as the subject may be for the amateur in
the Dritish Isles, we must not lose sight of the fact that
the proposed transmissions are primarily intended for the
benefit of those of our own race living at great distances
from the Mother Country, and that our own interest in
the matter is purcly a subsidiary one.  The description
of an Empire broadeast receiver may possibly appear to

Gone are the days

°p

be premature, but even now
there are signals to which it
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is worth while listening, and
many will wish to gain ex-
perience of this form of re-
ception.

This is neither the time
nor place to enlarge on the
subject of Empire broadcast-
ing, but it may be permis-
sible to make a few observa-
tions as to the results which
can  be obtained at the
present state of development.
In the first place, it should
he emphatically stated that

3

[

2

W———————————— 0 +L.T.

o-LT, the user of a short-wave re-

ceiver must not expect to re-
ceive  consistently  signals
from a transmitter—perhaps

Fig. 1.—The circuit diagram. C;, C; C;, 0.0002 mfd,;
Cgs C;o 2 mids.; Ly, aerial-grid coil; L, reaction coil

Gy 0.0001 mid.;

thousands of miles away—
which  will be comparable
A O

C;, 0.001 mfd.;
R;, 5 megohms.
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Empire Broadcast Reception.—

with those from a local station. This
statcment should be unnecessary, but it
is observed that some enthusiasts are apt
to think that the system is a complete
solution of the problem of long-distance
work, It is not;- signals suffer from
most of the chsabilities of those on the
normal wavelengths, with the addition
of a peculiar trouble of their own,
known as high-speed fading, but in
spite of this they are rcceived with some
reliability at greater distanees than by
any other system, excepting the beam,
which for obvious reasons is of limited
interest to the amateur.

Daylight Range.

At the present time of year, under
summer conditions, when atmospherics
are at their worst and when daylight
covers the greater part of the path
across the Atlantic, the chances of re-
ceiving intelligible signals from either

of the two American stations on 32.57 or
22.0z metres at any given time during
therr periods of transmission are distinctly in favour of
the listener. ‘T'his statement is made as a result of care-
ful observations under what may be described as average
conditions, and gives a fair idea of what may be ex-
pected. There are, of course, times when signals fail
altogether, and others when fading or atmospherics
render reception impossible. It is a fact, however, that
atmospherics are generally less troublesome on the short
waves, and this is particularly true in tropical climates.
Even 1n this country, incredible as it may seem, there

Fig. 2.—The containing case, with lid open

are occasions when the signal-strength to atmospherics
ratio is better on American short-wave transmissions than
on those of a broadcasting station 50 or 100 miles away.

As has been suggested above, there is no need for
elaborate apparatus, and a detector-L.I*. combination, of
the type which it is proposed to describe, is the most
generally favoured receiver. As pure high-frequency
amplification is almost out of the question at present,
we have to depend on the use of reaction; provided that
really critical control of this invaluable aid to sensitivity

g
£
-

is obtained, and hand-capacity effects
are minimised, the problem of design is
practically solved. The first requirement
is met by introducing capacity-controlled
[ regeneration with a well-proportioned re-
I action coil, together with a careful choice
e of H.I'. choke, grid leak, and condenser
I values, and the provision of a detector
| grid voltage adjustment. The sccond is

assured by arranging for the spindies of
the variable condensers to be at earth
potential, by fitting an H.I'. choke in
the phone leads, and by thoroughly

screening the apparatus.  The circuit is
conventional, as will be seen from
Fig. 1; it comprises the usual grid de-
tecting valve, followed by a transformer-

FRONT

16% —16%

coupled low-frequency amplifier. An
additional  by-pass condenser, C,, is
added, in effect, to that alrcady included
in the transformer, in order to dispose
of H.T. currents in the anode circuit;
this addition to the transformer would
hardly be permissible in a receiver de-

L

signed for the normal broadcast wave-

Fig
Positions for the panel holes are shown.

a7

3.—Constructional details of the front and back sections of the metal case.
A, 9/16in.; B, 3/8in.; C, 5/32in.

lengths, but it is legitimate in this case.
The complete screening mentioned

_ www americanradiohistorv com
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above is obtained by mounting all the apparatus in a
containing case made of sheet aluminjum; No. 16 gauge
was actually used, although it is probable that No. 18
would be heavy enough for ordinary requirements. It is
riot essential, however, that this method of construction
should be followed; many readers, no doubt, will hesi-
tate to embark on sheet-metal work (although it is by no
means difficult), and may substitute an ordinary wooden
cabinet, but it is suggested that they should retain the
aluminium froni panel in any case. It seems likely,
however, that short-wave design will tend towards the
ase of these metal containers, which lend themselves
particularly well to the construction of a set intended
for tropical climates. Thus, in all probability, boxes
similar to that illustrated will become available com-
mercially.

Constructing the All-metal Case.

The case is made in two similar parts, which are
hinged together, the construction being shown in Figs. 2
and 3. The latter shows the exact dunensions to which
the sheets forming each section should be cut before

S T TR AT = o I S et S R
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bending at the dotted lines.
The seams are riveted to-
gether, small brass pins
being used as rivets. To
avoid the need for another
bend (which would give
sufficient rigidity) a stout
wooden batfen measuring
§in. x fin. in cross-section is
screwed to the rear upper
edge of the front panel.
Two screws, the projecting
heads of which engage with
slots in the lid, thus forming
a catch, are passed into the
ends of the batten. Another
slot, of the dimensions shown in Fig. 3, is cut to receive
the connecting leads, and a hole, which is preferably
bushed with ebonite, is drilled to take the phone cords.
A wooden base, $in. thick, and of tM* full internal
dimensions of the case, is secured to it by wood screws
passing through the bottom, which is raised on four small
rubber buttons (sold by ironmongers as ‘ cupboard

Fig. 4.—Mounting for the

L.F. transformer, reservoir

condensers, and by-pass
condenser Cj.

St

v
st

TR N T

Rear view of the receiver, showing hinging of the lid.
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Empire Broadcast Reception.— —
stops ’’). Those who have

had no previous experience of

work of this kind and who
doubt their own capabilities
are recommended as a pre-
liminary to make a full-size

model case of cardboard.
The aerial-grid coil L,
consists of nine turns of
No. 18 tinned copper wire,
which are wound with Sin.
spacing between the centres
on a ribbed former 3in. long
by 3in. in diameter. The re-
action coil L,, having 3
turns of No. 30 D.S.C., is
wound in the same direction,

with adjacent turns touch-
ing, and is spaced gin. from
that end of I., which con-
nects to the grid condenser.
The ends of this winding are
secured to soldering tags
screwed to the ribs, while

those of the heavy wire coil

are passed through holes in

the body of the former,
which is raised on two ebon-

ite pillars 1Zin. in length;
these are attached to an
ebonite bhase.

The H.F. choke in the anode circuit of the detector
valve is wound on an ebonite rod }in. in diameter and
3in. long, which is mounted vertically, being secured
in position by a screw passing through the bottom of the
case. Its winding is a single-layer solenoid of No. 42
D.S.C. wire, with turns touching, and a length of 1gin.
The choke in series with the phones is of similar con-
struction, except that the former is 2in. in length and is
mounted horizontally on twn brass brackets. The ends
of the windings of cach of these coils are soldered to the
heads of small brass screws inserted in the formers;
these serve also as points of attachment for the leads
to the external circuit.

To economise in space, the L.F. transformer is raised

Fig. 5.—The disposition of components on the baseboard.

on two small wooden strips, the 2 mfd. by-pass con-
densers C, and C, being mounted underneath it, while
C, is attached to the side, as shown in Fig. 4. Porcelain
connectors arc used in place of the more conventional
tesminal strip, and they are secured to the baseboard as
shown by aluminium strips, drilled so that access may
be had to the heads of the inner screws. Both in this
matter and in the mounting of the valve holders, which
in the receiver, as illustrated, are supported on shock-
absorbing sponge rybber bases, the constructor may follow
his own ideas.

If a rheostat and potentiometer of different construc-
tion are substituted for those specified, it may be neces-
sary to bush the panel, as it is essential that the spindle
should be insulated. With the particular type shown

LIST OF PARTS.

2 Variable condensers, 0.0002 mfd., with slow-motion dials (Utility).
1 Filamnent rheostat, 6 ohmns (Ig¢ranic Pacent).
1 Potentiometer (Igranic Pacent).
1 L.F. transformer (Ferranli A.F.3).
7 Fixed condenser 0.0001 (with base), (Igranic Freshinan).
1 Fixed condenser, 0.0002 (with base) (Igranic Freshman).
: ! Fixed condenser, 0.001 (Igranic Freshinan).
2 Fixed condensers, 2 mfds. (T. C. C.).

2 Valve holders (Excelsior Motor Co.).

1 Grid leak, 5 megolun (Dubilier).

1 Porcelain base (A. F. Bulgin & Co.).

1 Ribbed ebonite former, 3in. (Becol). '

2 Spring clips (Ballic).

3 Three-way porcelain conneclors.

1 Two-way porcelain connector.

Sheet aluminium, ebonite rod, wire, screws, efc.

Approximate cost £5 0 0.

i In the © List of Parts”

used by the designer and illustrated in the pholographs of the instrument.
components should be used in preference to others, these componenis are mentioned in the article itself.
ded they are of equal qualily to those listed and that le takes into consideration

can use his discretion as lo the choice of components, provi

included in the descriptions of THE WIRELESS WORLD receivers are defailed the componenls aclually

Where the designer considers it necessary thatl particnlar
In all other cases the coustructor

in the dimensions and layout of the set any variations in the size of allernative components e may use.

www americanradiohistorv com
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Empire Broadcast Reception.—

this is prevented by drilling a central hole with an ample

clearance, and also by enlarging that in the indicator disc.

As an additional precaution, a thin tube of insulating
material may be slipped over the spindles.

The remaining points regarding asseml)ly and wiring
will be <uﬂqcnently clear from the various diagrams. Par-
ticular note should be made of the fact that the rotors
of both eondensers and one end of the potentiometer
winding are in metallic connection with the case; this
contact is obtained automatically by making use of the
one-hole fitting on the former components, but it should
be pointed out that the large brass washer supplied with
the make of condenser shown should not be removed, as
it would be were the instrument to be fitted on a thicker
panel. The potentiometer connection is made by a strip
of metal clamped between the porcelain base and the
panel.

Suitable Valves.

The disposition of the morc important connecting wires
(those to the variable and grid condensers, the m1d and
reaction coils) are shown clearly in the photomaphs It
will be seen that the leads to the valve holders are made
with short lengths of ‘‘flex,” as otherwise the advan-
tages of rubber suspension would be lost.

I‘he choice ‘of valves for a receiver of this description
is not a difficult matter ; as a detector (V,), one of some

Wireless
World

JUNE 29th, rg2;.

20,000 to 30,000 ohms impedance, with an amplification
factor of, very roughly, from 15 to 20, is difficult to
beat. Among representative specimens in this class we
have Cossor 610 H.I., Marconi and Osram D.E.8

" H.F., Mullard P.AL.5X, and a number of others, mostly

with their counterparts in the 2- and 4-volt ranges. It is
recommended that an H.T. voltage not greatly in excess
of 4o should be applied to this valve. As for V,, we
have a still wider choice, as any “L.F..” ‘“general
purpose,’”’ or ¢ power’ type will work well.  The
maker’s instructions as to anode voltage and grid bias
should be followed.
Operating Details. -
The operation of any receiver, be it crystal set or
superheterodyne, can only be mastered by practice, and
it is as easy to give really definite instructions on the
subject as to prepare a correspondence course on the
painting of a masterpiece or the composition of a sym-
phony. hile the set under discussion is no evceptlon
to the rule, its design is such_that operation is a com-
paratively s:mple matter. It is suggested that, for the
20-40-metre waveband, the earth clip should be set to in-
clude about 6} turns of the inductance, starting from the
grid end. The acrial tapping may be made on the next
turn down, remembering that its exact position should
be a subject for experiment. The potentiometer may he
sct at a central position, or perhaps a little towards the

I.
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Fig. 6.—The practical wirin3 plan. The plate of V, is joined to the end oI the reaction winding nearest to the grid coil,

A IO
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Empire Broadcast Reception.—

negative side, particularly if 6-volt valves are used. The
reaction condenser (C,—the right-hand dial) is now
moved slowly from zero towards its maximum position
until the valve is on the verge of self-oscillation. Pro-
vided that signals or atmospherics are now heard, it is
probable that no serious fault exists, and searching may

Wireless
World

S11

Tor the longer wavelengths, up to 70 metres, the earth
tap should be made to the extreme end of the coil remote
from the grid, the aerial being joined to a point about
2 turns above it. With this adjustment the Pittsburgh
station, KDKA (64 metres), is tuned in at about 14;
degrees. Incidentally, this station is ‘‘ coming over”

very indifferently at the time of writing, and is, as a

Plan view of the receiver, with 1id completely removed.

be commended, by rotating the tuning condenser (C,)
slowly and following up each movement with the reaction
control in such a way that the set is always near oscilla-
tion and thus in 1ts most sensitive condition.

As a guide to the location of the different wave-
lengths, it may be useful to know that, with the coil
tappings as indicated above, the tuning condenser is set
at about 3o degrees for the Schenectady station, 2XAD,
on 2z.02 metres, while the adjustment for the companion
transmitter, 2XAF (32.77 metres) is go degrees. The
Dutch station at Eindhoven, PCJJ, on 3o metres,
will be found at about 75 degrees.

A Il

rule, not receivable till the early hours of the morning.
The condenser setting corresponding to amateur trans-
mitters on 45 metres is about go degrees; these afford
good practice in tuning and are generally to be heard
working during the week-ends. With the same tappings
2XAF should be heard at about 3o degrees, but it is
generally better to work with more capacity on this wave-
length.

A wavemeter is admittedly a useful aid to the finding
of a desired wavelength, but it is by no means essential.
The absorption instrument described elsewhere in this
issue is, unfortunately, not of a particularly suitable kind

WWW_ americanradiohistorv.com
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Empire Broadcast Reception,—

for use with a totally screened set, as to make a measure-
ment it is necessary to open the case, and, when closing
it, to allow for the resulting decrease in inductance,  This
decrease, however, is not very great and is compensated
for by an increase of a few degrees in condenser reading,

The conventional type of aerial, as used for bLroad-
cast reception, 1s quite suitable for short-wave work. but
it should be taut and well-insulated, particularly at the
“free ” end.  Any swinging will cause a variation in
signal strength. A short earth connection is particularly
desirable, as any appreciable drop in H.T'. potential in
this lead will give rise to capacity effects.

The best adjustment of the potenhom(tc can only he
found by trial; the general idea should bLe to make the
grid as positive as possible, consistent with good reaction
control  Tts setting is, to a certain extent, dependent on
the resistance of the leak, and it should be pointed out
that if trouble is experienced with ¢ threshold oscilla-
tion "’ (the production of an L.1°. howl as the valve goes
into H.I". oscillation), an increase in the value of this
resistance may help to put matters right.

A few suggestions as to batteries may be of value to
those situated in localities remote from civilisation. and

Wireless
Waorrla
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particularly in tropical countries. Naturally, under these
conditions. the most economical valves will be chosen—
probably those rated at 2 volts o.t amp. 'This consump-
tion is not bevond the capabilitics of dry cells, which,
however, are apt to deteriorate in transit and stock,
“inert’’ or large-capacity wet primary cells (of which
improved types are now available) are generally prefer-
able. An HL.L. voltage of 45 is sufficient ; this may be
derived from about thirty small “inert 7 cells. Ordinary
dry H.T. batteries are quite out of the question. Need-
less to say, where there are facilities for recharging, the
use of accumulators for both high- and low-tension is
the best solution of the ditheulty.

In conclusion, the writer would stress the point that the
reaction condenser should he regarded as a ©* volume con-
trol,”” and not as a tuning adjustment. In other words,
its direction of rotation should always be from minimum
towards the point where oscillation is about to be pro-
duced.  This remark may be superfluous, but, due pos-
sibly to the fact that the reaction control docs have some
effect on tuning (only very slight, however, in this par-
ticular receiver), it is noticed thnt l)evmnerx almost 1n-
variably handle this condenser in the wrong way, inci-
dentally to the annovance of other listeners.

Those 200 Yards !

One of the most exciting and profitable
Field Days yvet held by the Golders
sreen and Ilendon Radio Society took
place on Sunday, June 19th, when six
parties each equipped with a receiver,
frame aerial and a motor car engaged in a
Imint for a concealed transmitier,

................................... being investigated, aud compared their

NEWS FR@M
THE CILUBS, nied o mmber of chonicnt esper

respective ad\nnla;,m and defects.  The
Society having devoted special attention
to the selenium cell method, the lecturer
conducted a number of (hmm(ﬂl experi-

selentum and its manufacture. e con-
cluded with an interesting display show-

Zero hour, which was 12 noon, found Another Field Day will probably be ing the variations in the electrical resist-
the different parties distributed over a  held early in September. ance of a selenium cell when exposed tc
'arge  arca of country extending to Hon. secretary : Mr, J. Levy, 19, Lans-  light of varying mtensity.

Harpenden, Redbourn, Chorley Wood  downe  Road, West

ani  Chipperfield. Transmission hegan  chester,

from the concealed station 5CT on PEeE
150 metres (interrupted C.W.) sending  Mpysteries of the Selenium Cell.
Lecturing ou ** Television ” at the last  Society’s

10-second dashes for five minutes. fol-

The Society hopes shortly to proceed
to nctual television tests.

Visitors and new members will be wel-
comed at 8 p.m. on any Tuesday at the
headquarters, Holy  Thinity

Didsbury,  Aan-

lowed by a five minutes pause and con-  meeting of the Mounslow and District  Iall, Tlounslow. The hon. secretary is

tinuous repetition in this order.  Four

Wireless Society, AMr.

Huntingford gave  Mr. W. R. Collis, 7, Aigar Road, Tsle

of the six parties succeeded in coming  a brief uccount of the various svstems now  worth.

within @ mile of the secret transmitter

hefore the close of operations at 3.30
p.m., while special credit is due to M.
Maurice Child’s party, which finished up
within sight of the transmitter only 200
vards distant!  Considering that the
party had started operations at a distance
of 10 miles, this result was noteworthy.
The general opinion was that if a little
more time had heen allowed the results
would have heen still more satisfactory.

Hon. secretary @ Lieut.-Col. 11, Ashley
Scarlett, 357a, Finehley Road, N.W.3.

0000
Tottenham Society’s Competition,

A competition for two-valve receivers,
which will he judged according to the
quality of reception from 2L0O, wil he
held this evening (Wednesday) by the
Tottenham Wireless Nociety at  eight
o'clock, at 10, Bruce Grove, N.17.

0000

Manchester Society’s Field Day.

The Radio Experimental Society of
Manchester proposes to hold a Iield Day
at  Coombes Edge, near Mottram, on
Saturday, July 2nd

NEAR THE END OF A PERFECT DAY. Members of the Golders Green and Hendon
Radio Society photographed at tea a‘ter a strenuous and exciting day in pursuit of a
hidden transmitter.

A T2
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Aids to Better
Reception.

SOME SHORT-WAVE HINTS.

HERE is no real need to use

special  valves—those of the
ordinary ‘‘ four-pin ’ type are gencr-
ally quite satisfactory. In any case,
there is no point in using low-capacity

valves as L.F. amplitiers.
0000

Capacity-controlled  reaction, al-
though popular, is not the only possi-
ble system. The swinging coil method
works well, but mechanical difficulties
are often encountered. Resistance
control depends for its cffectiveness
on the smoothness of variation in the
resistor. Few types are consistently
satisfactory.

0000

A reaction coil may with advantage
be wound with very line wire, in
order to reduce the capacity between
it and the grid inductance. If this
precaution is taken, changes in rte-
action coupling will make compara-
tively small changes in tuning.

0000

Tuning will be extremely difficult
if large variable condensers are used,
even 1f a high-ratio reduction gear is
fitted. A maximum ol o.cooz mfd.
is suggested ; a slow-motion dial hav-
ing a step-down of about o : 1 is de-
sirable, and is much better than a
separate ‘‘ vernier 77 vane. A direct
drive is almost impossible, even with
a maximum capacity of as little as

o.ooo1 mfd.
o000

The majority of short-wave lis-
teners content themselves with head-
phone reception, and accordingly use
oply onc L.IF. amplifier. If two
stages are desired, it is suggested
that the first (that following the de-
tector) should be coupleil by a resist-
ance, followed by a transformer.
Very high anode resistances are
generally out of place; about 100,000

A 13

imped-

ohms—depending on  valve

ance—will be best.
C0CO

When using resistance coupling it
is necessary to take precautions
against the application of H.F.
potentials to the L.I". amplifier. On
short waves the easiest way of doing
this is to connect a quarter-megohm
resistance of the grid leak type
directly in the grid circuit of the first
L.F. amplifier.

0000

A taut aerial is necessary for the
best possible results; in spite of the
fact that the open circuit 1s almost in-
variably of the so-called ‘‘ untuned ”’
type, variations in its capacity will
he communicated to the closed circuit,
and an apparent fading effect will be
produced if the acrial sways with the

wind.
[eRoReNe]

Short-wave chokes should be of
low self-capacity and small physical
size. It is difficult to better a single-
layer solenoid winding of fine D.S.C.
wire on an ebonite {ormer about one
inch in diameter.

c 000

The majority of those who receive
the short waves successfully do so
with a simple detector-1.. . combina-
tion. Do not attempt the construc-
tion of a more elaborate set without
having had expericnce of this arrange-

ment.
(ool el e}

A ““noisv 7’ short-wave receiver is
an abomination, and no pains should
be spared to remove the causes of this
trouble.  They may most casily be
traced by putting the set into an oscil-
lating state with aerial and earth re-
moved. Faulty condenser bearings
should always be suspected ; a *‘ pig-
tail *’ connector to the rotor is gener-
ally preferable to a rubbing contact.

3
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Theoretical Diagrams

Simplified.

The accumulation of dust between
condenser vanes is often responsible
for noises. The set should be mounted
in a case, while dust may be removed
with the aid of a bicycle pump or a
Junsen gas flame.

©GCGOO

A SIMPLE WAY OF CALIBRATING
SHORT-WAVE WAVEMETERS AND
RECEIVERS.

HEN we turn our attention for
the first time to a new short
wavelength—and some of the most
interesting wavelengths lie below go
metres—we are at a loss to find our
way ahout unless we posscss a reli-
able wavemeter or some other means
of ascertaining with certainty the
wavelength to which our receiver is
tuned. One of the simplest and yet
most reliable methods is to make use

\
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Fig. 1.—A crystal set as an aid to the
production of harmonics.
of the harmonics of our local broad-
casting station. The fundamental or
main wavelengths of the B.B.C.
stations are now pretty accurately
fixed and widely published.  The
harmonics have frequencies corre-
sponding to wavelengths which are
exact simple fractions of the funda-
mental wavelength.  Thus if the
local station has a fundamental wave-
length of 360 metres the harmonics
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will have wavelengths of exactly 4,
4, 1, Y, etc, of this wavelength,
that is, 18om., 1zom., gom., 7zm.,
etc. If we can pick out these har-
monics on a receiver or oscillating
wavemeter we have a number of use-
ful points which at once show us
where we are as regards wavelength
on various tuning scttings.

Harmonics beyond the second and
third are, however, often difficult to
pick up directly, even if the station
does actually radiate them at all, and
they are apt to be confused with other
signals. An excellent plan for getting
the harmonics strongly and free from
other signals is shown in the figure.
All that is needed is a simple crystal
receiver connected to an outside aerial
and tuned to pick up the local broad-
casting station in the ordinary man-
ner. Nearly everybody has the where-
withal to fix up such a crystal set. Tt
is the property of a crystal detector
to generate strongly the whole series
of harmonics of the signal to which
the aerial is tuned so that when the
short-wave wavemeter is placed near
the tuning coil of the crystal set the
harmonics can be tuned in quite easily
as reasonably strong carrier waves.
Do not couple any closer to the
crystal than is absolutely essential to
pick up the.harmonics with certainty.
Starting with the second harmonic
(half the fundamental wavelength)
we follow the harmonics downwards,
taking the utmost care not to miss
any harmonic or lose count. The
greatest care in this respect must be
exercised when we come to the mini-
mum of our tuning condenser and
have to change to a shorter wave-
length coil.  Much the best way of
avoiding difficulties here is to use an
auxiliary oscillating wavemeter to
““hold ” a particular harmonic while
the change of coils is being cffected.
The lower the wavelength, of course,
the more crowded do the harmonics
become and the greater is the care
required in following them.  Within
five miles of a powerful local broad-
casting station it is quite casy tos fol-
low the harmonics down to ahout 20
metres, Needless to say, a short-
wave receiver must be calibrated ex-
actly as it is going to be used. If
the aerial is to be tapped directly on
to the grid coil, then the set must be
calibrated with an aerial on, and a
supplementary aerial must be used for
the crystal set.

AGTE N

Wireless
Waorrlld

THE REACTOR VALVE ON SHORT
WAVES.

’I[‘HE advantages gained by the
use of a separate reactive valve,
which are often sufficient to justify
its inclusion in a recciver designed for
the normal broadcast waveband, are
more pronounced when receiving on
the short waves. As far as the former
are concerned, it must be fairly obvi-
ous that Letter use may be made of
the extra valve by making it operate
as a pure H.T. amplifier, although

JUNE 29th, 1927.

A consideration of the diagram
will show that the steady voltage of
the detector grid (V,) is determined
by the setting of the potentiometer,
as it is insulated from the bias bat-
tery G.B., by the grid condenser.
This battery serves to bias the reactor
(V,), and should be of such a voltage
that it is working on the straight part
of its characteristic curve. A 20,000
ohm “ H.I'."” valve is suitable for
this position ; it will be operating cor-
rectly with 1§ volts negative on its

y

HT+2
O

R.C.E

H.TA1

==

Fig. 2.—Smosth control of reaction on the short waves.

admittedly this course will necessitate
another tuning control. On the very
short wavelengths, however, such
amplification is impracticable, and
any device which will improve reac-
tion control should not be neglected.
To obtain smooth regeneration with
the ordinary arrangement it is, as a
rule, necessary to effect a compromise,
as the best grid voltage adjustment
from the point of view of detection is
not always best for reaction.

The circuit diagram of a short-
wave receiver, including a separate
reactor valve, is given in Fig. 2. All
the components may have conven-
tional values, while their disposition
may follow standard practice. The
inductances of the aerial-grid coil L,
and of the reaction coil L, will, as
usual, depend on the waveband to be
covered, and are similar to those used
in a reacting detector set, except that
extra turns may be necessary on L,.

www americanradiohistorv com

grid and an anode in the

order of 100.

voltage
0QO00

LOOSE CONTACTS AND SHORT-WAVE
RECEPTION,

HEN an oscillating receiver is

being used for the reception
of signals below 60 metres it is essen-
tial to avoid variable contacts not only
in the set and aerial circuits them-
selves, but also between any two ad-
jacent metal bodies anywhere near the
set. Two objects, such as a pair of
scissors and a screwdriver, touching
each other lightly within two feet of
the receiver may easily give rise to
distracting scraping noises in the tele-
phones. The lower the wavelength
the more pronounced is this sort of
effect, and on wavelengths as low as
20 metres one may have to look quite
far afield for the cause of scraping
noises.

AIg
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COMPARISONS.

HE human ear is notoriously un-

reliable, and untoriunately re-
tains its impressions for an extremely
short space of time. Most of us have
found this out when changing over
alternative pieces of apparatus in
order to judge their comparative
effectiveness either fromi the point of
view of quality or signal strength.
Unless the change is made with ex-
treme rapidity, it is found that, by
the time the second component is in
position, there remains but a hazy
impression of the conditions prevail-
ing with the first.

To facilitate the making of a
quick change, it is strongly recom-
mended that the apparatus should be
wired to a double-throw switch with
a suitable number of poles. The
slight extra trouble involved will be
compensated for by the more delinite
results obtained by the test.  Single-
and double-pole switches, mounted on
stout porcelain bases, are suitable and
are readily obtainable at a low price.

Wireless
World

When testing apparatus associated
with H.F. circuits, care must be
taken to retain a reasonable degree
ot electrical symmetry in the connec-
tions to the components under test;
otherwise totally misleading results
may be obtained, due to variation in
tuning or other causes.

0000

USE GOOD GRID CONDENSERS IN

TUNED ANODE RECEIVERS.
I["HE last coupling condenser in

the ordinary form of tuned-
anode H.TI. amplifier is also the grid
condenser for the detector valve which
functions on the leaky-grid principle.
Now one side of this condenser is at
full H.T. voltage while the other
side is connected to the grid of the
detector valve, and since this grid is
isolated except for a grid leak of one
or two megohms the slightest leakage
on the part of the condenser will
causc irregular positive charges to
flow on to the grid. This will give
rise to hissing or crackling noises. A

DISSECTED DIAGRAMS.

813

grid leak detector valve is most sensi-
tive to the smallest leakage of this
nature, and very perfect insulation 1s
needed in the condenser, both in the
dielectric itself and the casing 1n
which the condenser is enclosed. It
is safe to say that the Lest insulation
in the whole of a tuned anode set
shoulil be in the detector grid con-
denser. The dielectric should be
mica or something at least as good.
0000

SOLDERING TO NICKEL-PLATED
METAL.

JTT occurs sometimes, but fortunately
L not ofen, that we have to make a
solderedd  connection to a nickel-
plated article.  Nickel is not a very
good metal to solder, and nickel-plat-
ing often does not adhere any too
firmly to the metal helow. Ior this
reason it is advisable to file the sur-
face where the joint has to be made
until the main metal (usually brass)
is exposed before any attempt is made
to tin the surface.

Practical Points in Design and Construction.

No.

The presenl series of diag
manner, the various poinis (o w
instruments, and at the same ftime (o assis

(To be concludad in. next week's issue.)

74.—An H.T. Eliminator with Full-wave Rectifier.

rams is infended fo show progressively, and in an easily understandable
hich special attention should be paid in the design of typical wireless
{ the beginner in mastering the art of reading circuit
The eliminator shown below operates on A.C. mains, and gives full-wave rectification by

diagrams.
the use of a double-plate valve.
! : li i
| x -
A?é’ AC. I‘l AC. l]
E | h\
® @ @

The primary winding of the transformer is
connected across the A.C. supply mains.
HE transformer must be de-
signed to work on the voltage
and periodicity of the supply mains.
The filament lighting winding should
have from 4 to 6 volts across its ends,
according to the type of valve to be
used. This voltage should approxi-
mate closely to that at which the
A 15

The low-voltage winding is connected in
series with the filament and a controlling
rheostat.

valve is actually rated, in order that
a minimum value of series rheostat
may be necessary.

Tt is suggested that the voltage be-
tween the centre tap and each of the
ends of the high voltage winding
should be about 150. There are thus
300 volts across the whole secondary,

www americanradiohistorv com

The ends of the high-voltage secondary
winding are connected to the anodes.
hut only half of this is applied to the

plates.

Several  manulacturers  produce
double-plate valves for eliminators of
this type; their (laments generally
consume rather more than one
ampere and give a working emission
of about 4o mA.
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Wave-
length.
(Mefres).
12.25

155
14.09
14.28
11.03
12.0

16.0

16.02
16.57
17.0

18.0
20.0

20.8

21.0
21.4
21.48
218
22.0

22,02
23.0
23.25
23.3
24,0

24.3
215
24.7
25.0

D

25.5
25.6
25,728
25.906
26.0

26.086
26.269
26.6
27.0

27.5
29.3

Wireless
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SHORT-WAVE TRANSMISSIONS.

N compiling the following list of stations-which transmit fairly regularly on

Call
sign.
AGA
AGiA
U 2XBC
Iy
U 2XS
GLN
U 2XAW
AGA
WSS
U 2XT
WLL
SPI
NKTF

POF
AGK
NAL

OCTN
POX
GFR

GLSQ
J1rr
NKI

PCTT
Wht
WIK
KB
VIS
VIT
U 2XAD
PKH
FEW
WBQ)
GBL
GBM
KI'D
GLQ
NKI”
PCMM
POY
HZA
AGB
NKF
VIZ
GBH
AGA
VIS
WNU
GBK
CG
AGHB
rcep
RCRL
PCMM
KEL

short waves, we have selected those which are likely to prove of service

Staiion.,

Nauen

Nauen

Rocky Point N.Y.

Ste. Assise,

Rocky Point, N.Y.

Ongar.

Schenectady, N.Y,

Nauen,

Rocky Point. N. Y.

Rocky Point. N.Y,

Rocky Point, N.Y.

Rio de Janeiro.

Bellevue, Anacostia,
D.C.

Nauen,

Nauen.

Navy Yard, Washing-
ton, D.C.

Mourillon, Toulon.

Nauen.

Flowerdown, Hants,
R.F.A.

S.S. ¥ Olympic.”
Tokyo.

Bellevne, Anacostia,
b.C.

Kootwijk, Holland.
Harrison, Ohio.

New Brunswick, N.J.
Los Angelos, Calif,
Sydney, N.S.\W.
Townsville, Queensland.
Schenectady., N.Y.
Soerabaja, Java.
Sainte Assise. .
Schenectady, N.Y.
Leafield.

Leafield.

Denver, Colo.

Ongar.

BRellevue, D.C,

The Hague.

Nauen.

Saigon.

Nauen.

Bellevue, D.C.
Melbourne (Becam Stn.).
Grimsby (Beam Stn.).
Nauen.

Sydney, N.S.\WV.

New Orleans, La.
Bodmin (Beam Stn.).
Montreal (Beam Stn.).
Nauen.

Kootwijk, Holland.
Central Lab., Leningrad.
Kootwijk, Holland.
Bolinas, Calif.

il

Ware.
length.
(Metres).

30.0

32.77
33.0

33.5
34.0

35.0

35.03
36.0

36.8
37.0
38.0

39.0
40.0

40.2
40.5
41.5
4L6
41.95
42.0

42.5
42.98
43.0

44.03
44.5
45.0

to cxperimenters in this country.

Cuall

sign.

GBL
GBM
U 2XI
Py
NAL

FI,
ANE
IDO
HVA
VIS

U 2XAT
oCnJ
OCTN
AQE

NAT
XDA
BWW
BXW
BXY

BYB
BYC
BYZ
BZL
BZYV
VEQ

NPM
Jipp
WQO
POMM
LPZ
OCRB
NP
PCRI
PUCU
U 2XI
OCMV
NAJ
NAS
NOSN
WNU
AGC
J 1AA
OCBA
NKF
FEW
VIS
IT
TFA
WI1Z
NPG
Joc
WAQ
SPI
NPG

Station.

Leafield.

Leafield.

Schenectady, N.Y.

Eindhoven, Holland.

Navy Yard, \Vashing-
ton, D.C.

Eiffel Tower.

Malabar, Java.

Rome.

Hanoi, Fr. Indo China.

Sydney, N.S.\V.

Schenectady, N.Y.

Issy les Moulins.

Mourillon, Toulon.

8.8, “ Sir James Clark
Ross.”

Great Lakes, TH.

Mexieo Clity, Mex.

Gibraltar, North Front.

Seletar, Singapore.

Stonceutters Isld, Hong-
Kong,.

Whitehall, R.C.

Iorsea,

Rinella, Malta.

Matara, Ceylon.

Aden.

Garden Island, Sydney,
N.S.AWV.

Honolulu.

Tokyo.

Rocky Point, N.Y.

Kootwijk, Holland.

Buenos Aires.

Rabat, Moroceo.

Honolulu.

Kootwijk, Holland.

The Hague, Holland,

Schenectady, N.Y.

Mont Valerien.

Great Lakes, Illinois.

Pensacola, Florida.

Coco Solo, Panama.

New Orleans, La.

Nauen.

Iwatsuki, Japan.

Bamako, Sudan.

Bellevue, Anacostia.

Ste. Assise.

Sydney, N.S.W.

Townsville, Queensiand.

Reykjavik, leeland.

New Brunswick, N..J.

San Francisco, Calif.

Otchishi, Japan.

Newark, N.J.

Rio de Janeiro.

San Francisco, Calif.

www americanradiohistorv.com

arc engaged only on tests of a temporary nature, and these have been omitted.

Ware-
length,  Call-
(Metres). sign.
46.0  OCMY
PCLL
46.5 TSB
47.0  POZ
X
SPl
sSue2
40.5 KRP
TFA
50.0 OCcTU
WBZ
SAJ
5.0 AIN
TSB
51.5  WQXN
Vis
52.0 VAS
WKEK
WOGW
52,02 WLW
3.0 ZWT
NPU
540 NBA
54 NKI
45 WQN
56.0 GBL
GBM
AN
U IXAO
57.0 OCTN
WQN
58.0 OCBYV
38.79 KDKA
60.0 U IXAO
1.0 NKF

3.5 U 2XK

67.0 U 8XS
68.0 NPO
0.5 NQG
7051 WRP

WEV
70.74 WEB
7125 NKF
40 WIR
750 F8GB

WGN

FL
800 NEL
83.0 RDW
8.0 NKI
90.0  KIO

1000 U 2XI

Many other short-wave stations heard

Station.

Mont Valerien.

Kootwijk, Holland,

Norwegian s.s. ¢ Hel-
der.” '

Nauen,

Massawa.

tio de Janciro.

Abn Zabhal, Cairo.

Salt Take City, Utah.

Reykjavik, Iceland.

Tunis, La Cashah,

Springfield, Mass.

Karlshorg, Sweden.

Ain Bordja, Casahlanea.

Norwegian s.s. * Hel-
der.”

Rocky Point, N.Y.

Svdney, N.S. W,

Louisburg, Nova Scotia.

Ceiba, Porto Rico.

Vieques, Porto Rico.

('incinnati, Ohio.

Bremerhaven.

Tutuila, Samoa.

Balboa, (‘anal Zone.

Bellevue, Anacostia,
n.C,

Rocky Point, N. Y.

Leaficld.

Leatield.

Malabar, Java.

Belfast, Maine.

Mourillon, Toulon.

Rocky Point, N.Y.

Jeyrouth,

Tast Pittsburg, Pa.

Belfast, Maine,

Bellevue, Anacostia,
D.C.

South Sclienectady,
N.Y. .

. East Pittsburg, Pa.

Cavite,
Islands,
San Diego, Calif.
Pinecrest, Florida.
Poinciana, Florida.
Miami, Florida.
Bellevue, Anacostia.
New Brunswick, N.J.
Ste. Assise.
Rocky Point, N.Y.
Eiffel Tower.
Lakehurst, N.J,
Moscow.
Bellevue, Anacostia.
Kahuhu, Hawaii.
Schenectady, N.Y,

A 16
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S mecw alen

3 Building an Inexpensive

By F. H.
(2DY,

HT increase in the number of transmitting permits
during recent months reveals the growing interest
in transmission.  That thousands of amateurs are
not limiting their activities to broadeast  reception is
evidenced by the popularity of certain short-wave trans-
missions.  Much interest attuches to short-wave recep-
tion, hoth telephony and Morse signalling, and when a
working knowledge of the code has heen acquired  the
amateur feels that the scope of his experimental work
can be grearty extended by the setting up of a small
transmitter.

Starting in Amateur Transmission,

The new rield for experiment thus opened covers the
study of fading, Jong-distance communication in rela-
tion to wavelength and conditions, short-wave acrials andl
dirvectional effeets. circuit svstems for ultra-short waves,
crystal control, as well as methods of keving and modu-
lating, all of these considerations m\ul\ln“ principles
pot to he found in the development of apparatus for
w(cptlon purposes.

The cireuits in most ceneral use to-day for short-wave
work are modifications of the Calpitts eseillator. On
the longer waves of 130 10 200 metres and o metres

used until recently by amateurs, Hartley and tuned grid
coil oscillating eircuits were generally favoured,  Funda-

mentaily, all of the oscillating systems are similar mas-

much as the oscillating valtage at any moment applicd

to the grid of the oseillating valve is of the opposite sign

o that existing on the plate, while each af the circuits

gives exactly similar performance and all are equally
A 17
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Long=range Transmitter.

HAYNES.
2DZ.)

efficient. It is merely a matter of convenience of control
that has led to the several eireuit systems.

The part plaved by unwanted capacity stands in the
way of using the same methods on the ultra-short waves
as were adopted on wavelengths of 100 metres and
upwards, emphasising the need for feeding the circuit
only through ntnll] points of zero radio-frequency poten-
tial and placing less reliance in the use of choke coils.
1t should be the aim theretore to devise a cirenit arranges
ment which does not depen:t for its correct operation upon
the pmh)mmnu of H.LF. chokes. owing to their self-
capacity, while the points of connection of the battery
leads can e conveniently  adjusted as to prevent
strav earth capacities forming a path for radio-frequency
current.

50

Modified Colpitts Circuit.
circuit
5. brideed

Tn the cireuit diagram the tuned oscillatory
unnpri\‘o\‘ the series connected indnetances 1, T
by the series comneted eondensers € Cyo Grid poten-
tinls are determined in respect to the flament which s
connected 1o the mid-point between the two condensers.
The feed-lack, radio-frecuaency potential passed to the
vrid i inereased when O dsinereased, it Leing obvious
that for a given wavelength an inercase in the value of
one of the condensers mast be compensated for by a
redu tion in the value of the other so that the resultant
capaeity remiains unadtererl.

To avoid the need for Dlocking condenser and choke
cuch as are commoniy Nitted in the Hartley cireuit, the
tuning inductance is divided and the battery connection

www americanradiohistorv com
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Transmitting on 45 Metres,—
made at the nodal point of zero radio-frequency potential.
"The condenser C,, which is interposed, has little influence

LT. +

Modified Colpitts transmitting circuit. The H.T. and L.T.

batteries as well as the key are at zero radio-frequency potential

and changes of earth capacity do not affect the operation of the

circuit. ‘The choke coils L; and L; are not required when the
circuit is correctly adjusted.

on the oscillation constants of the tuned circuit providing
its capacity is large compared with the resultant capacity

- o oy o A

Wireless '
Waorld

JUNE 20th, 1927.

oscillatory circuit, but these only serve as a safeguard
until the correct adjustments of coils and condensers are
made.  Obviously there is no difference of radio-
frequency potential Letween the mid-points of the con-
densers and coils which are connected across by the key-
ing lead bLetween L.T.— and H.T.—, and the chokes
shown hecome unnecessary when the best relative values
of condensers and coils have been found.

Other details of the circuit require little comment.
The aerial load is ecritically adjusted by a variable
coupling L., while the negative grid biassing potential
is created by a resistance R, shunting a condenser C,.

Constructional Hints.

The few components required for this transmitter render
construction easy. Building is simplified by mounting
all components on a Itseboard in preference to the use of
a vertical front panel. The design is readily modifted,
however, and if desired the tuning condensers and fila-
ment rheostat can be carried by a panel without the need
arising for any change in wiring layout. With the addi-
tion of the aerial ammeter and plate current niilliammeter
to the upper part of the panel well above the condenser
dials a more portable set can be produced.

. It 1s always the case when constructing .a transmitting
set that certain of the parts must be of new design and
are not to be found among the component apparatus on
the market. In this instance the transmitting inductances,

ol the two scries connected  tuning
. condensers. It serves as a Dharrier
to maintain the D.C. potential on
the anode of the valve, and should

e o e T o
—0 T o Eﬂj_'_:;_@__-_i, =T |

therclore be capable of withstanding
the H.'T'. voltage as well as being suit-

able for handling a.comparatively large
high-frequency oscillating  current  at
low potential.

Nodal Points and Earth Capacity.

Assuming the correct adjustment ot
th. relative values of €, and C,, then AR
tie operation of the circuit will be un-
influenced by the large earth capacity
of the L.T. haftery.  Similarly no
-difficulty will be experienced when the
H.T. supply, which is always virtually
earth connected, is joined to the mid-
point of the tuning coil. Both sides of

TAPPED 6 B A

N

%6 PIT
/ \\

e
3/4
8 DIA.ROD

~

the bridging condenser C, are at zero 5" r
radio-frequency potential, as its capa- — — 14
city is large compared with the tuning }”_Lﬁv = — E 0
capacities. It is this consideration 1} Q; L
with regard to the battery connections 2 —*‘5/6"‘| LVQ"L/‘G

having no effect on the tuning of the
circuit that so strongly recommends the

t Sstrongi 5 1 THIN WOOD
adoption of this circuit for transmission OR '3 PLY 5 » .
on wavelengths below 100 metres, and i
no longer is it necessary to space the I %
L.T. battery from earth or introduce an At —t——a
7 B
8

elaborate arrangement of H.F. chokes
in the high-tension supply. Actually
choke coils 1., I.; are provided between

the hiph-tension  terminals and  the

Details for making and mounting the transmitting inductances.

A 18
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Transmitting on 45 Metres.—

choke coils, and grid leak resistance are not standard.
The drawing of the coils shows the use of two ebonite
rings lin. in thickness, supporting three Fin. picces of
chonite rad.  Small brass screws. sucli as 6 or $BA, {in.

Plan view showing the arrangement of the componenis. The
radio~frequency circuits are connected by short direct leads.

in length, secure tie vuds to the rings, and the turns of
wire are carried in slots.  As the turns arc spared by an
amount roughly equal to twice the diamcter of the wire
(No. 14 S.W.GL), it is necessary to move the positions
of the slots in the three rods hy
an amount equal to the thick-
ness of the wire when passing
from one rod to the next to
allow for the spiral formation.
After being  straightened by
stretching, the wire is wound
tightly  with  turns  touching
wpon a former about lin.
smaller than the required coil
diameter.  The turns are lifted
into position and adjusted, thef
ends being terminated by bends
which grip the bars. Al wind-
ings arc, of course, in the same
divection, the two outsile coils
(1.5, 1.;) Leing identical.

The two ends of any coil ter-
minate on the same crosshar,
and reference should be made
to the drawings showing the
apparatus and wiring layouts
before fixing the supporting

A 19
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brackets.  Small pieces of angle brass or angles bent
from strip secure the coils in position, and are fixed to
the chonite rings by 0 or 8BA screws and nuts.

The choke coils are wound upon seven-pey -formers,
tied round with cotton, and then transterred to the
chonite bases with supporting pegs. s there is a differ-
ence of potential equal to the LT, voltage between the
two choke coils it Is advisable to make use of the ebonite
dise bases as shown in the sketeh giving the constructional
details.  Almost any form of short-wave choke coils can

WOODEN PEGS
36" om x 1Y’ LonG

60 TURNS oF EBONITE BASE
N? 24 SW.G,~_ 2 DIA, X /4 THICK,,
DCC.WIRE

DIAMETER OF PEGS FOR
WINDING = 13/8"

Constructional data of the H.F. choke coil.

be substituted, as these coils serve no useful purpose when
the set is properly adjusted.

The grid leak is wound upon a picce of lin. ebonite
measuring 1in. x 33in. Tt carries 10 slots Lin. wide by
1xin. deep, into each of which are wound 100 turns (about
12 yards) of No. 44 D.S.C. “ Fureka ” wire. Before
winding seven pieces of No. 18 tinned wire are inserted
in pairs of holes, as shown in the Jiagram of the layout

The finishcd transmitter. The key may be connected by a flexible lead to the terminals
provided, while no special precautions are necessary in regard to earth capacity created by the
batteries.

www americanradiohistorv com
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Transmiiting on 45 Metres,—
of components to serve as terminal and tapping points.
Whether or not the direction of the turns is reversed on
passing from one section to another is unimportant, for
the winding is certain to be inductive, and in other forms
of transmitting circuits the use of an inductive leak may
be necessary. The leak is mounted with screws and
spacers.

When a baseboard layout is adopted the mounting of
tuning condensers generally presents difficulty, particu-
larly as regards setting up the indicator for the scale.

Wireless
World

JUNE z29th, 1927.

In this instance the condensers are supported on short
ebonite stenis as usual, but are inverted, while the holes
are carried right through the dials, giving the arrange-
nient shown in the illustration on page 822. Three
small holes are drilled in the normally top end-plate of
each condenser and the ebonite supports are drilled for
6B\ screws.

All other details of construction, including the setting
up of the coils, are shown in the drawings. There is
very little wiring, and convenient routes which may be
taken Dy the leads are indicated in the practical

wiring diagram. Thin strips
of copper foil connect the

bridging condenser C, with

the coils, plaited *braid con-
nects the clips to the tuning
condensers, and  the con-

densers are bridged with

three strands of No. 16
tinned copper soldered to- -
vether. Both  condenser

spindles are at zero radio-
frequency potential.
45 m. Aerial Dimensions.

Before proceeding to test
the set a few observations on

aerial  dimensions may  be
useful.  Although harmonic

and Hertz aerials are in
common use for ultra-short
wave transmissions, it will
as a rule be found best to .
work the aerial near its
fundamental. The aerial
arrangement and dimensions
should therefore be governed
by the wavelength it is in-
tended to use.  This obser-
vation has no bearing, of
course, upon aerial arrange-
ments for short-wave recep-
tion. The relationship be-
tween the height of the
typical amateur mast, the
usual length of ground avail-

able at the back of the pre-
mises, and the height of the
first floor window to 45
metres is a happy one.  Thus
the length of wire between
the lead-in and the aerial
isulator should be just less
than a quarter of the wave-
length, and the length
required for 45 m. is there-

fore 36 feet. An exactly
similar length is needed for
the counterpoise, and should

1 2 3 4 5 6 7 8 9 10 11 12
lll | |l‘lll|l[lll l lllxlll
EET T TP TR I I TV T T P LA T T L T T P L TP T T E T T

INCHES

be measured off with care
before erecting.  The best
wire to use is No. 12 S.W.G.

Scale drawing showing the arrangement of the components on the board.

copper. The aerial is excited
A 20
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Transmitting on 45 Metres.—

by means of the coupling
coil thus connected at the

exact centre.

Sources of H.T. Supply.

As an Inexpensive trans-
mitter and to suit the needs
of the amateur who has not
yet made provision for using
supply mains as a source of
H.T., it is pointed out that
quite gnod work can be con-
ducted with drv  H.L.
batteries of the super-
capacity 7’ class giving 300
volts.  The load taken from
these batteries is no greater
than that taken by the
average power amplifier, and
they are not, of course, in
continuous use. This set has

(53

been tested with dry cells

using an L.S.5A valve, giv-
ing a feed current of 25 mA.
Stations have been easily
worked in Central Europe,
Northern Africa, and Pales-
tine, the low-power input
from dry cells giving a
steady wave without nvoly
ing keying dirficulties.

If higher power is used
such as rectified A.C. or
Jirect current from an H.T.
machine, a D.E.T.t valve
may take the place of the |
L.S.sA. When D.C. mains
of 220-240 volts are avail-
able the best arrangenient is
undoubtedly to charge an
H.T. accumulator of 100 or
more volts and discharge it
in series with the supply
voltage.

Betore attempting to bring
the set into operation an

absorption wavemeter, com-
prising coil, condenser, and
pea lamp, should be constructed.  The calibration can
be checked by comparison with the receiving set when
funed to the many transmissions indicating the 43 m.
wavelength allocated to British amateurs.  American
amateur stations work on wavelengths of 37.5 m. and
42.8 m.

Adjusting the Transmitter.

A milliammeter with a scale reading of 5o or 100 mA.
will be found helpful when making adjustments. It
should be connected in the H.'I'. positive lead and the
coil 'L, will serve to protect its winding from damage
by high-frequency currents.  Each of the tapping clips
should bc connected at one turn down from the maximum

4 21

Practical wiring diagram.

The filamant wiring is arranged beneath the baseboard.

inductance end of the coils.  With the aerial coil dis-
connected the tuning capacities are varied to give the
minimum feed current, an increase on one condenser being
compensated for by a reduction on the other when
adjusted correctly for wavelength.  The key rerminals
are, of course, short-circuited while adjusting, and the
grid leak resistance should be increased in value m the
process of tuning.  Aftce connecting the aerial and
counterpoise leads to include the entire acrial eoil, further
adjustment of the condensers is necessary, and it will
be found that the maximum reading on the aerial ammeter
will be obtained on the correct wavelength providing that
no crror has been made in measuring off the aerial
wires

www americanradiohistorv com
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LIST OF PARTS.

Set of 3 transmitting inductances (Peto-Scolt). 2 “ Deckorem '’ dial indicators (A. F. Balgin).
1 Baseboard, 18x 12. . * 6 Ebonite shrouded ferminals (Belling & Lece).

1 Fixed condenser, No. 620, 0.001 (Dubilier). 1 0z. No. 47 “ Eureka " wire.

1 Fixed condenser, No. 577, 0.001 (Dubilier). 2 0z. No. 26 D.C.C. for choke coils.

2 Variable condensers 0.00025, R/122 (Ormond). 2 Bases for choke coils (Pelto-Scolt). )

1 Rheostat, 6 ohins (Ashley). 1 ft. Phosphor bronze strip, 3" X No. 30 S.W.G.

1 Valve holder (Pye).

In the “ List of Parts " included in the descriptions of THE WIRELESS WORLD receivers are delailed the components ac{ually
used by the designer and illustrated in the photographs of the instrument. Where the designer considers it necessary that particalar
components should be used in preference fo ofhers, these components are mentioned in the article itself. In all other cases the constructor
carnt use his discrelion as to the choice of components, provided they are of equal quality fo those listed and that he takes into consideration
in the dimensions and layout of the set any variations in the size of alternative components he may use.

A chéap aerial ammeter is connected in the lead to the
counterpoise with a maximum scale reading of o.5 or even
up to 2z amperes. The meter will have appreciable

Symmetrical arransement of aerial and counterpoise f{or short
wave transmission on the aerial fundamental,

: = resistance, and should be short-circuited after everything
== has been adjusted. '
;\l:::lll‘:t(}o(r’lr r::(\imtti:g the tiunlng condensers so as to provide good It should be borne in mind that all the tllnil’lg Ildjllst-
permit of the condenser scales being read

against pointers on the baseboard. ments are more or less locked together, and a change at
one point in the circuit
may call for a compensat-
ing adjustment at another.
A double-pole  switch
should be arranged to
readily  disconnect  the
H.T. supply so that a
variety of adjustnients
can easily be carried out.

HF.C.

Telephony Transmission.

set 1is intended for use

EO‘ where a liberal H.T.
i
)
=

m Remembering that the

supply is not available,
grid modulation may be
adopted if  telephony
transmission is required.
The only merit of modu-
lation in the grid circuit
is, of course, cconomy in
H.T. supply, and‘a cir-
cuit arrangement is given
L showing the modulator
Tor 2 valve functioning as a
variable grid leak. The
. battery usel to supply
Clpcuit of grid modulated transmitter with two-way switch for telegraphy or telephony transmission. filament current to  the
A 22
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Transmitting on 45 Metres.— .
modulating valve must be well insulated from earth,
and its capacity should be as small as practicable.
Although excellent results have been obtained with grid
control, choke modulation 1s to be preferred, and niay be
introduced by inserting in the H.l. supply an iron-core
choke coil of liberal current-carrying capacity and an in-
ductance value exceeding 2o henries such as a sccondary
winding of a small H.T. transformer. ‘Lhe plate ot the
" modulating valve is connected to H.'I'. positive, the fila-
ment is conuected in parallel with the oscillator valve and
between the grid and filament is the secondarv of the

Wireless
World

microphone transformer with gridd biassing battery.

Performance.

As an indication of the range which can Le expectald
from this transmitter, 1t may be mentioned that
working from station 5YZ telegraphy communi-
cation has been established with the following :—-

British, GI6MU, GIsZY, 6PU, 6HZ, and ;32
others; IFrench, 8§J7Z and 1o others; German, 5
stations ; Italian, tCW, Tripali; while speech
has been exchanged with 6PU, D,
O0JIK, CI52Y, and 42 others, using a Mullard c-20 valve
as the oscillator and an H.'I'. potential of 250 volts derived
have
favourably on the quality of telephony when using the

from wet cells. These stations

grid method of modulation.

WEARITE PLUG AND JACK.

To avoid the use of an ““on and ofi ”
switch a plug and jack loud-speaker or
telephone connector is now commonly
employed in which contacts are provided
for closing the filament cirenit when the
plug is inserted.

A new jack of this tyvpe is among the
recent products of Wright and Weaire.
Ltd., 740, Migh Road, Tottenham,
London, N., and differs from the usual

Wearite loud-speaker jack. The local cir-
cuit contacts are insulated by an ebonite
spacer of liberal thickness.

form in that an ebonite face spring is
used for making conneetion with the addi-
tional- contact. By this means a liberal
thickness of insulation is chtained, per-

A 23

GloMU.

reparted  very

Compact transmitting set (5YZ) employing the clrcuit system
described with the addition of grid modulation.
iniroduced for changing over from telegraphy to telephony as

A switch is

shown in the diagram on the previous page.

mitting of the use of the auxiliary con-
tacts in a high-frequency circuit if de-
sired, while the contour of the insulating
piece gives a good snap action.

The frame of the jack is of nickel-
plated angle hrass, and the plug is fitted
with a twrned ebonite mount with simple
provision for connecting the loud-speaker
or telephone leads,

ceCcco

T.C.C. CONDENSER MODIFICATION.

The Telegraph Condenser Co., ILtd,,
Wales Farm Road, North Acton, London,
W.3, will in future supply a small bracket
with their fixed capacity condenser to
permit of them heing monnted horvizon-
tully.  Sumetimes when building a ve-
ceiver it is inconvenicnt to stand the H.'F.
bridging condenser vertically, and by
nieans of the new strapping piece the con-
denser can he turned on its side and
screwed to panel, haseboard, or on one of
the inside walls of the cabinet. 'The
straps vary in size according to the thick-
ness and capacity of the condenser, and
are finished with green enamel similar to
the cases of T.C.C\, condensers.

www americanradiohistorv com

NEW FEATURE OF THE SIEMENS
GRID BATTERY.

To avoid the difficully of fitling up some
form of mounting for the grid Dbattery
such as metal clips or strips of wood with
serews, Siemens Bros., Ltd., of Woolwich,
have introduced a very simple form of
fixing,

In future, Siemens grid batteries will be
provided with a cardboard eover over the
sockets. On breaking the seal the card-

fitted

Siemens grid batteries are now
with a flap for use in securing the battery
to the inside of the cabinet.

board piece is folded back, and, by means
of two brass eyelets, the battery can be
readily atiached to the iuterior of the
wireless set cabinet with a pair of serews
or more simply by deawing pins.  With
this easy attachment the battery hangs
securely in position and fits flat against
the wall of the cabinet.
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Events of the Week

FIGHTING THE HOWLER.
An anti-oscillation Jeague  has
formed at Southend.
00092
NEXT SATURDAY AT HENDON,
Wireless telephony will play a leading
part at next Saturday’s RLAF. display at
Hendon Aerodrome. The acrial dvill to
hroadeast musie will provide the principal
novelty.

been

200

REGULAR WIRELESS PICTURE
SERVICE.

A regular service of wireless picture
transmission will be inaugurated between
Berlin and Vienna on Friday next, July
Ist. The  Telefunken-Karolus-Siemens
system will be used.

: 0000
EIFFEL TOWER WIRELESS FATALITY.

A voung wireless engineer, M. Jean
Herr, was accidentally killed at the Eiffel
Tower broadcasting  station  carly  last
week. M. Herr had just switched on the
transmitting current when he came in
contact with a lead carryving 10,000 volts
and was killed instantly.

° o Q‘O o] .
MODESTY UNVEILED.
- The wse of -indoor aevials failed to
secure the privacy sought -for Ly three
Dublin wireless  ““pirates " who,  with
twenty-four others, were fined in the
Dublin Distriet Court last week for con-
travening the Wireless Telegraphy  Act,
1926, In one case the fine amounted to
£5.
ooCo
FREQUENCY FEVER.

Apropos the proposal of the B.B.C. to
talk in kilocycles instead of wavelengths,
it is interesting to note that the same
step has been insisted upon by the Ameri-
can  Iederal Radio Commission.  The
U.S. newspapers  have been diligently
cugaged in defining * the new radio ter-
minology.”

0020
FISHING FLEET WIRELESS.

Wireless telephone apparatus is being
carried on Hull trawlers which are now
proceeding to Greenland to explore new
fishing  grounds.  Successtul  telephony
tests have been eonducted between two of
the vessels, one lving off Grimshy and one
in St. Andrew’s Dock, Hull.

The apparatus will permit of closer
touch hetween the vessels of the fleet for
the purpose of discovering the most snit-
able fishine grounds.

Worirlldl

STILL GOING STRONG,

“ This noted pianist has just completed
his centenary for the B.B.C."—Wircless
Paper.

He must have many qunaint recollec-
tions  of broadeasting  In pre-Vietorian
days.

[eNeNoNe]
AUTUMN WIRELESS SHOW IN PARIS.

A FParis wireless is to be
held in the Grand Paluis from Octoher
28th to November 13th inclusive. under
the auspices of the Syndicat Professionel
des [ndustries Radio Electrigues.

evhihitiog

0o0oco
INTERNATIONAL RADIO TELEGRAPH
CONFERENCE.

Tuesday. October 4th. has been fixed as
the opening date of the International
Radio Telegraph Conference at Washing-
ton.

in Brief Review.

DEARER LICENCES IN GERMANY.

Many protests are being made in Ger-
many at the decision of the Postmaster-
Gieneral to raise the wireless licence fee

from two to three marks & month,
Q000

TRANSATLANTIC TELEPHONY
QUESTIONS.

An average of three calls per day from
this country is being maintained ou the
Transatlantic  Telephony  service  to
America, according to a statement in the
House of Commons last week by the
Postmaster-General.  I“rom the American
side there is a daily average of four calls.

Asked whether there had not been a
very considerabic loss on the service, the
Postmaster-General said, © No, the work-
ing expenses are covered.”

0000
IN THE * WILD AND WOOLLY."

At a joint conlference of MNustrabian wool
growers and wool workers at Adelaide o
resolution was passed urging the estab-
lishment of wireless stations and aerial
servives to link up isolated parts of the
continent.

Fagantan 3
AR 3

e

LT
SR \,tf. i

AMATEURS AND THE EGLIPSE.

To ensure accurate observation during the

Solar Eclipse the Incorporated Radio Society of Great Britain calibrated the apparatus

used by members by means of the wavemeter shown above.

This instrument, which

was designed and censiructed by members, was calibrated at the National Physical

Laboratory and is probably the most accurate instrument in the possession of any

radio society. Note the Weston thermo-coupled galvanometer, the plate milliameter
and filament voltmeter.
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SOUTH AFRICAN BEAM TESTS.

At the time of going to Tress it is
understood that the Post Ottice tests with
the new bean service to South Africa
hiave heen highly successful.

o000

PCJJ ENCIRCLING THE EARTH?

On Thursday last. June 23rd., PCJJ,
Findhoven, was heard relaying the pro-
grammes of Daveutry, Langenberg, and
Radio Paris.

The interesting announcement — wias
made that many histeners to 'C.1J had re-
ported an echo effect. No echo wax pre-
sent n the studio, saitd the announcer,
and it was thought that the effect might
be due to the fact that the signals were
travelling once or twice round the earth.

R THRED SOME

faIA Y WA

2w HTIE [N

T

A HANDSOME PRI1ZE. The R,C. Three-

some, with accessories, constructed by

the Birmingham No. 1 Branch of the

British Legion on behalf of the Children’s
Outing Fund.

R.S.C.B. SUMMER MEETING.

An interesting fixture for August Ist
(Bank Holiday Monday) is a * Conven-
tionette,” in the form of a lunch und tea
and a visit to 5XX, to be held by the
Mid-Britain section of the Radio Society
of Great Britain,

Any menber  of the Nociety, and
friends, will be welconed to the » Con-
ventionette,”” tickets for which (bs. per
head, inclusive) are obtainable from Mr.
G, AL Jeapes  {(12XYV), Chandos,”
Great Shelord, Cambs.  Applications
should be made not later than July 11th.

The rendezous for the © Conventionette ”
will be the Cock Hotel, Kingsthorpe,
_Northampton,

0OCo0

AUSTRALIAN WIRELESS PATENT
CHALLENGE.,

Several large firms in Australia have
“challenged and have refused to pay the
vatent royalties charged by Amadgamated
Wireless (Australasia), Ltd. (says 7/r
Times).  Giving evidence hefore the
Royal Commission on Wireless on June
15th, Mr. Fisk, the managing director of
the company, declared that the company
had spent £200.000 on patents and re-

search and had only received £76.000
from royalties.
A 25
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CLYDE LIGHTHOUSE WIRELESS. |

The Cumbrae and Toward lighthouses
~nthe Clyde have established wireless
mtercommunication  for the purpose of
facilitating shipping reports and  giving
dirvections during foos.

~ ooo0>

WIRELESS BOOMING IN TURKEY.

A sudden and remarkable interest in
wireless is  being  evinced in Turkey,
where the numiber of listeners during the
past year has increased from a few indi-
viduals to many thousands.  Aceording
to a Tiures conrespondent, wiveless dealers
in Constantinople arve finding themselves
unable to cope with the demund for vadio
material.

The ouly hroadeasting station—=" Radin
Stambul.” Osmanié, gives a daily  pro-
sramme on 1.200 metres, consisting of
Oriental and Oceidental music in jude-
clous proportions.

Because of their prohibittye cost wire-
less sets are not vet within the reach of
all, but hotels, restanrants, catés, chem-
ists, burbers’ shops and the like have in-
stalled loud-speaker sets.  The annual
receiving leence (for ordinary listeners)
costs ahout 30s.

WIRELESS AT WESTMINSTER,

By Ovr ParvniavMENTARY CORRESPONDENT,

Broadcasting Post ‘Office Advertisements.

In the House of Commons list week
Sie Jlarey Brittain asked the Postimaster-
General whether, seeing that many facili-
ties of the Post Office in the matter of
telephone service, aerial mail. ete.. were
not fully known or appreciated hy memn-
bers of the public, he would snggest that
the  British Broadeasting  Corporation
oecasionully made known these facilities
for the financial benefit of his depart-
ment and of the public generally.

Str William Mitehell-Thomson said that
the telephone service and other services
eonducted by the Post Office had been
broadeast on a few occasions as matters of
general public interest: but he did nnt
consider that it would he advisable to use
the hroadeasting seivice regulariy as an
advertising  medium  for  Post Office
facilities.

0090

Telephone Wires and Aerials.

Mr. Hove-Belisha enquived whether it
was the intention of the (.P.O. to 1ssue
instructions that. wherever possible. tele-
phione wires should not be run acrpss,
either above or below, wireless receiving
acrials.

Sie Witliam Miteheld-Thomson said that
there was already o standing instraction
which provided for the alteration of tele-
phone wires on private property which in-
terfered with wireless reception, and he
did wot consider that further instructious
were neessary. If the honourable mem-
ber would furnish him with particulars
of any case in which reception was ham-
pered he would be happy to =ee what
steps contd be taken te remedy matters
without incorring nndue expense

www americanradiohistorv com
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TRANSMITTERS’ NOTES
AND QUERIES.

The R.S.G.B. Wavemeter,

On the opposite page appeuars a photo-
graph of the wavemeter used hy the In-
corporated RUS.GLB for calibvating the
wavemeters aud other apparatus used by
members during the echipse. It is, per-
hups, one of the fivest instruments of its
kind in existence. 1t was designed and
constructed by members of  the Soclety
and calibrated at the Nationad Physical
Laboratory,

The wavemeter. which is “crystal
checked ™ to ensure high accuracy, tunes
to exceedinuly ligh frequencies, The
valve is an LS5 with o plate voltage of
200 volts.,

OO0 D

For over a vear 2NAF has broadeast
fime signuls three times a week to My
I Gl Smith, who was in unexploved parts
of Beazil, and i is expected that these

A BIRMINGHAM STATION.

G 2AK,
owned and operated by Mr. C. H. Young,

at 52, Maidstone Road, Handsworth,
showing the short-wave transmitter and
receiver. ~

will have proved of great assistance in
the preparation of accurate maps.  The
explorer is now on his way back to the
United States. and it will be interesting
to learn how these signals were received
by him.
0200
New Call-signs and Stations Identified.

2CX J. D. Chisholm, 27, Gresham Rel., S3V.0;
transmits on 45 and 180 metres and will
welcome reports

2JD J. L. Summertield, “ Poldbu,™ 2a, Salisbury
Rd., Seven Kings, Essex. (Change of
address.)

5PR H. Porter, 141, Waterloo Rd., Wolver-
hampton,

5QP (ex 2BPP) J. V. Parsons, Holland THonse,
Hollapd Rd., Sutton Coldfield, Birming-
ham, Transmits on 8, 23, and 1 ietres,

6PB H. Berry, 156, Lea Rd., Wolverhampton.

GW 18B H. J. buncan, 2, Albert Rd., Sandycove, Co.
Dublin.  (Change of addr

GW 16C i. Horander. 44, Dufferin Ave., South

Cirenlar Rd., Dublin; transmits on 45

metres and will weleome reports,

GW 17C J. B. & R. D). Scott, 4, Upper Garville Ave.,
Rathgar, Dublin.

2AWI I Lacou, 19, Merridale Lane, Wolverhampton

2BQK J. M. Wilkie 102, Stanley St., Aberdeen.
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Interference in Wireless
Reception.

T may safely be suid that there is no
problem in connection with wireless re-
ceiver design more important than that of

eliminating interfercnce. In these days, when it is a
matter of no difficulty to attain any degree of sensi-
tivity that is required, it may well appear as if the
owner of a really powerful seven- or eight-valve set
should be able to receive any station at will ; actually
those who have used cven the best instruments of this
kind very soon discover that the basis on which one must
considet the problem of what is, and what is not, pos-
sible bears little relation to the potentialities of the re-
ceiver, but is rather settled automatically by the relation
between the strength of signal to that of interference.

In saying, therefore, that the problem of eliminating
interference is of such great importance, we do so with
a slightly pessimistic tone ; there is so much interference,
and has been so much since wireless telegraphy was first
invented, and so very little of it has ever been really
eliminate].

Atmospherics.

Let us first consider the large class of interfercnce
which originates at some source of electrical disturbance.
In this we include both natural sources, such as those
electrical discharges which are held to be the origin of
atmospherics, and also artiricial sources which occasion
so much trouble to the users of sensitive receivers in
town areas.

Flimination of atmospherics in telephony is very much
more difficult than in telegraphy, and the latter problem,
in spite of numberless attempts, has not yet been solved.
Engineers are slowly coming to the conclusion that there
is really no satistactory means for cutting out atmo-
spherics, simply by virtue of the fact that they must
necessarily partake of the same nature as a signal which
is being recetved, whatever be the character of the latter.

A helpful means of visualising the problem is afforded
by the conception of an impulse. such as an atmospheric,
as consisting of a ““spectrum ’’ of continuous waves,
spread all over the whole band of wavelengths.  Any
impulse, of whatever wave-form, can be resolved into
such a spectrum, and the distribution of the various
component waves which form this spectrum will vary
according to the nature of the atmospheric impulse which
s heing received.

If, therefore, we arrange that our receiver is tuned-in
ta a certain wavelength and thus, by implication, that it

Wireless
World

JUNE 29th, 1927

xperimenter:s

/Notebook_

By “EMPIRICIST.”

will receive also a small band of wavelengths on
either side of this, we know that it must also
receive just that band of elementary wavelengths
which form part of the whole spectrum corresponding
to any atmospheric mmpulse, and that therefore some
effect must necessarily he produced in the receiver by
the latier.

The narrower we make the band of waveiengths which
15 efficiently received, the less will be the effect of the
atmospherie, but, on the other hand, curtailment of this
hand to too great an extent will vesult in distortion in
telephony, or even in the wave-form of Morse signals.
There is thus a lmitation to what can be done by simple
tuning, and it is one which is very soon encountered by
anybody who attempts to design a receiver which is to
operate an automatic recorder from high-speed Morse.

Serious atmospheric disturbance is far more of a
problem on very long waves than on the short ones, and
this is one of the contributory reasons for the extra-
ordinary success which has attended recent developments
in short-wave reception. Therefore. in considering estab-
lishing communication between two points, one would
naturally give a lot of thought to the selection of the
right wavelength for the purpose, but such considerations
are not very helpful when it is a matter of receiving to
the best advantage a transmission which already exists.

Electrical Machinery. '

Coming next to the sources of disturbance which are
artificial in origin, we are on ground which is in a certain
degree more hopeful, sceing that, to some extent at any
rate, the sources themselves are capable of being con-
trolled. The nature of the interference consists in
general of mmpulses of arbitrary wave-form which are
just as difficult to get rid of by tuning as are atmo-
spherics.

The sources which are troublesome are most diverse in
their nature, and, peculiarly enough, those which at first
sight appear highly trivial are often the worst in actual
practice.  Within the writer’s experience the most per-
nicious of all is a fan motor, though there is no doubt
that other small motors of kindred type would be equally
troublesome™: fan motors, for somec reason or other,
appear to have a greater tendency to sparking at their
commutators; at any rate, onc fan motor in a building
can most certainly ‘‘ poison 7 the latter quite effectively
as far as long-distance reception is concerned.

A 26
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Another troublesome source, apart from the large class
of motors with sparking commutators, which are always
a plague to wireless, is afforded by telephone systems.
Interference of this character is very bad sometimes when
there is a branch exchange in the neighbourhood of the
receiver, as the insertion and removal of the plugs and
ringing of the various bells seem to make a great deal
of disturbance. It is not absolutely clear what the exact
nature of the trouble is, and, fortunately, it does not
seem to afflict the user of a wireless receiver who has
an ordinary telephone line connected to his house. It
is, however, as well to arrange that the receiver is as
far as possible from the telephone and that the aerial
does not run parallel to the telephone wires.

The cure of motor disturbances can be undertaken to
a certain extent, but with somewhat varying fortune. Not
infrequently a pair of condensers connected in series
across the brushes of a motor or dynamo, and having
the centre point connected to earth, will produce a great
improvement in the interference; such an arrangement
is shown in the circuit diagram.

Reverting once more to the receiver itself, the only
really hopeful method of minimising interference of an
impulsive character is based on the dircctional properties
of various aerials, of which, of course, the simple frame
aerial is the best known. Statistically, one would expect
that a frame aerial which is non-receptive in two direc-
tions in the horizontal plane would, on an average, pick

—

TO FRAME OF
MACHINE

Nf

2 mfds
OR MORE -

[

Interierence from a dynamo or motor can often be cured by
connecting largz condensers in series across the brushes and
earthing the mid-point to the frame of the machine.
up less atmospheric disturbance of the type which origin-
ates at a distance. Furthermore, any specific source of
interference can be cut out, or very greatly reduced in
intensity, provided its direction is not the same as that
of the station which it is desired to receive. A combina-
tion of a frame and open aerial will enable a station to
be received at optimum strength when it is in a direction
180° apart from a source of interference which is simul-
taneously cut out. This corresponds to the well-known

‘“ heart-shape ’’ diagram of reception.

Interference from Other Stations.

Coming next to the question of the interference, occa-
sioned by other wireless stations, we are confronted by
a problem at once more complicated and more hopeful
of solution than that of atmospherics and impulsive inter-
ference in general. Wireless stations, whether for the

A2y
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purpose of telegraphy or telephony, are designed to oper-
ate on a very restricted band of wavelengths, and, in
consequence, if reception is not desited on the particular
band on which the interference occurs, there is every hope
of being able to ** tune out *’ the undesired station.

In considering this question it is, of course, of great
importance to know the diffcrence in strength between
the station which it is desired to receive and that of the
interfering source. For instance, we may have a receiver
which will cut out a station separated 5 metres from the
wavelength of the desired station, provided the signal
strengths of the two are equal. If, however, the un-
desired station turns out to Le within a radius of 5 miles,
whereas the desirer] station is at a distance of zoo miles,
the case is very different, though the problem is by no
means insoluble.

There are two main lines of attack in respect of the
elimination of a powerful near-by station. First, we
may sharpen up the tuning of the receiver itself until
it selects the desired band of wavelengths and rigorously
éxcludes all others, or, secondly, we may employ a re-
ceiver of average good selectivity and use in association
with a device which will cut out the particular band of
wavelengths on which the undesired station is operating.
Devices of the latter type have been frequently described
in the technical press under the name of wave-traps or
rejector circuits.

Supersonic versus Neutrodyne.

When radical improvements are desired in the selec-
tivity of a receiver one is led almost inevitably to super-
sonic heterodyne methods, but a receiver built on this
principle lays itsclf open to special kinds of interference
from which other types are immune. First there is the
well-known fact that a *‘ super ”’ will accept two bands
of wavelengths separated by equal frequency intervals
from the wavelength of the hetcrodyne oscillator ; inter-
ference of this type has heen described as ‘¢ second
channel interference ** on account of the two channels of
wavelength to which the instrument responds. Secondly,
owing to the instrument having a highly sensitive ampli-
fier operating on a relatively long wavelength, it is
peculiarly liable to pick up interference on stations which
operate on this wavelength; for obvious reasons this is
generally known as ‘‘ intermediate frequency inter-
ference.”’

The design of a supersonic heterodyne receiver so as
to avoid, in the greatest measure possible, the disadvan-
tages which tend to he present is a matter of the greatest
interest and importance, and, subject to success in this
respect, which in the writer's opinion is obtainable in 2
very large degree, the results obtained are amazingly
good.

When the question of selectivity is not of such extreme
importance, there is no doubt that ‘‘ straight circuit 7 re-
ceivers embodying any of the well-known methods of
neutralisation offer many advantages over the average
supersonic heterodyne instrument, and there seem fo he
immense potentialitics in the direction of combining such
a receiver with a device which selectively rejects any un-
wanted powerful station. The only real disadvantage in
connection with such reccivers appears to lie in the diffi-
culty of obtaining really adequate strength of reception
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when using a frame aerial.  This precludes the use of
directional methods of reception, which are of such great
importance in connection with eliminating interference of
all kinds.

A word should be said on the subject of interference
from spark stations. The transmissions from the latter
are of peculiar character, inasmuch as they tend to
spread over a hand of wavelengths, and will thus have
an impulsive effect upon a receiver similar to that of an
atmospheric, even though there may be a wide separation
between the nominal wavelength of the transmission and
that to which the receiver is tuned. Interference of this
class is very troublesome on the coast when it is desired
to receive broadcasting stations inland.  Here the
‘“ heart-shape diagram ”’ yielded Ly the combination of
a frame aerial and an open aerial is of the greatest service,
inasmuch as it enables the receiver, as it were, to ** tuin
its back "’ upon the sea and receive only from inland.

Set Noises.
The last class of interference with which it is pro-
posed to dcal consists in that which originates within the
receiver itself, or the apparatus connected to it. This is
almost invariably due to some dciinite trouble such as a
bad contact, a faulty component, or a defective high-
tension battery. Bad contacts need not receive any special
consideration here, as they arc usually readily traccable
and can, of course, be casily put right. In the matter
of faulty components the most frequent offenders are low-
frequency transformers and grid leaks; the former have
a regrettable tendency towards a lLreakdown in their
primary winding, occasioned by corrosion, and during
their last few hours of life this results in the production
of most alarming crackles, which start usually after the
receiver has been turned on for a few minutes. This
fault can be identified as occurring within the receiver
Ly short-circuiting the grid of the detector valve to the
filament, the noise originating in a transformer persisting
under these conditions. Trouble from a defective H.T.
battery occasions interference of much the same character,
and the only satisfactory way of distinguishing between
the two is by interchanging components and batteries.
A defective grid leak will occasionally give rise to
crackles of a similar character, but more usually results
in the production of a hiss which disappears when the
Walker Bros.. Ttd., St. Joseph's Works, 77777
Bramley, Guildford. Tinstrated price list
of W.B. “ All-Wood ”* Loud-speakers and

Horns.
0000
Weston Electrical Instrument Co.. Ltd.,
15, Gt. Saffron Hill, London, FE.(C.1.

Leaflet illustrating and describing Weston
pin jack and panel voltmeters.
0000
Runbaken Magneto Company, Tipping
Street, Ardwick, Manchester. = Puamphlet
(illustrated) dealing with the Runbaken
Radio charges for H.T. and L.T. Batteries.
0000

dinquer. A

functions of

Graham Amplion. Ltd., 25, Savile Row,
London, W.1.  Catalogue of Amplion cone
speakers ; also calalogues of Amplion homn
speakers and gramophone attachments and
respectively,

teries, cte.
diagrams.

BOOKS
CATALOGUES

RECEIVED.

“ Le Poste de L’Amateur de T.S.F.”—
New and revised cdition, by P. Hémar-
simple textbook for the
amateur, deseribing and
aerials

pp. 328, with 347 illustrations
Published by Etienne
Chiron, Paris, price 20 francs.

YUNE 29th, 1927.

leak is short-circuited. The casiest way of checking this
defect is replacement by another leak, which offers no
difficulties, owing to the readiness with which these com-
ponents can be removed from their clips.

In some cases it is ditficult to say whether interference
originates within the receiver or outside it. There is a
general tendency for distant telephony stations to be
accompanied by extrancous noises of ill-defined character
popularly known by the suggestive name of “‘ mush.’”’
The difficulty lics in the fact that this interference be-
comes apparent only when the receiver is tuned-in to the
carrier wave of a broadecasting station, and as a result it
is not easy to settle the origin of the trouble.

A few pointers may not be out of place in indicating
how a problem of this kind may he attacked.

Locating Mush.

First, it is worth checking that the mush docs not
originate in the microphone of the (ransmitting station;
this can be ascertained by making a careful observation
when the station starts up, and comparing the noise with
that which occurs when the microphone is switched on.
There is almost invariably a difference, and in some cases
a serious additional noise has been perceived. Secondly,
or as an alternative to the former, the set may be dis-
connected from its aerial and a local oscillator set up so
as to imitate the carrier wave from the distant station.
If the mush originates within the receiver it will ‘¢ come
up 7 when the set is tuned-in to the local oscillator, and
L comparison between the conditions when the local oscil-
lator is used and when the set is receiving normally will
give a good indication of the true state of affairs. A
method of this kind is of great value in improving the
design of supersonic receivers.

Fastly, it is worth noting that a set which receives a
wide band of wavelengths is more liahle to a certain
type ot mush than one which is very sharply tuncd. Here
we are in a dilficulty, as some of the interference may be
external in origin and occur on frequencies which are
desirable for the true reproduction of the sibilants in
speech.  Under these conditions, owing to the prevalence
of external interference, a sacrilice of theoretically correct
quality by sharpening up tuning mav result in more
pleasing reception, particularly in the case of certain
musical items in which the very high harmonics are not
of such great importance.

The Wet H.T. Battery Co., 12, Brown-
low  Street, High Holborn, London,
W.C.1. Baoklet relating to * Standard”
Wet H.T Butteries, including price list
and full particulars, instructions for use
and working hints,

0000

AND

“Les Lampes & Plusieurs Tlectrodes et
leurs  Applications en Radiotechnique,”
by J. Groszkowski. Translated from
Polish into French by G. Tevssier, with a
preface by Rend Mesny. A treatise on
the theory and practice of two-, three-,

explaining the
and four-electrode valves employed as de-

crystal receivers,

valve receivers, amplifiers, typical cireuits, tectors, amplifiers or generators, with
loud-speakers, recording instruments, bat-  notes on typical valve circuits. pp. 348,

with 207 illustrations and dingrams. Pub-
lished by Etienne Chiron, Paris, price 40
franes.

A 28

wWwWw americanradiohistorv.com


www.americanradiohistory.com

Wireless
Worrld

JUNE 20th, 1927.

For Use on all Wave=
lengths Between 14 and
200 Metres.

H . wiile publicity recently
accorded the short wave
transmissions has led to a

considerable increase in the
number of experimenters explor-
ing this interesting waveband. It is quickly reaiised, how-
ever, that reception on 3o metres is a vastly different pro-
position from that on 300 metres, and owing to the very
high frequency the short wave represents, careful design
of the receiving equipment hecomes necessary. The tuning
condensers must have a small maximum capacity, with the
result that only a limited waveband can be covered with
any onc coil. Apart from this. the very few stations having
regular schedules of transmission adds considerably to the
difficulty of determining the tuning capabilities of the
receiver. Searching for 2XAF or KDKA under these con-
ditions is like looking for the proverbial needle in a hay-
stack, and many weary hours have to be spent ¢“ knob
twiddling *’ with a variety of coils before results are forth-
coming. This waste of time, labour, and
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By H. B. DENT.

station to enable those more distant,
but closely related in wavelength, to
be received. 1t will have been noticed
that the rejector circuit had to be
tuned to a definite wavelength for ex-
tinction of the unwanted signal, and
that this tuning was sharply delined.
Now, if facilities had been available
for the calibration of this circuit, the
reacder wouid have noticed that the
greatest diminution in signals occurred when the ““rejec-
tor 7' was tuned to the same wavelength as that of the
unwanted station, it will therefore he seen that this simple
picce of apparatus actually constitutes @ wavemeter. Ior
simplicity of construction and ease of operation an ab-
sorption wavemeter is perhaps unrivalled, and if we couple
with this a standard of accuracy sufficiently high for the
needs of the average short-wave listener we have an instru-
ment which should occupy the place of honour second only
to that of the receiver.

The Circuit.

The circuit of the wavemeter described in these columns
is given in I"ig. 1, and from this it will be scen that a coil,
a variable condenser, and a small lamp

mental fatigue could be obviated if a reli-
able short-wave measuring instrument was LAMP
available.  The reference to a wavemecter
immediately conjures up visions of an in-
strument embodying a valve with its accom-
panying high- and low-tension batteries, or L
alternatively one employing a buzzer and
dry cell. It might he advisable to mention
at this stage that a buzzer wavemeter is as

comprise the necessary components.  ‘The
' Iamp is includled so that the instrument can
be employed for wavelength measurements
of short-wave transmitters as well as re-
ceivers : however, this can be omitted if the
wavenieter is required] only for reception
purposes.

The actual assembly of the wavemeter
parts is a simplce matter, but the calibration

C=0-0003mfd

good as useless on the very short waves,
owing to the ‘“ flatness 7’ of the wave gene-
rated. with the result that accurate readings
ate impossible. This, however, does not constitute the
“alpha and omega '’ of wavemeters, and those function-
ing on the absorption principle have not in the past hcen
given that consideration which is their due. .

The reader has no doubt occasionally made use of a
rejector circuit for the elimination of the local broadcasting

A 29

Fig. 1. The circuit dlagram.

of the complered instrument presents certain
obstacles unless access can be gained to onc
previously calibrated from a standard. To
overcome this apparent difficulty, a Cyldon o.coo3 mfd.
logarithmic condenser is employed, and the reason for
this will be more readily appreciated when the instruc-
tions for calibrating the wavemeter are reac.

"The experimenter always has a warm corner in his heart
for anything constructed with his own hands, but in the

www americanradiohistorv com
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Absorption Wavemeter,.—

preceding chapters reference has been made to *“ simplicity
of construction,’” and to justify the use of this expression
Igranic short-wave coils are employed in this instrument.
Three of these are required, one 4-turn coil, one 6-turn
coil, one No. Lz35 XLLOS coil, and a Gambrell ““ A ?
coil (new series), these together covering the wavelengths
1} metres to 200 metres.

It has been previously mentioned that a small lamp
is included in the circuit for the purpose of measuring the
wavelength of a short-wave transmitter, but the photo-
graph of the instrument clearly indicates that two such
lamps are employed. Actuallv, one only is *“live,”
namely that occupying the top right-hand corner of the
instrument ; the other is a spare to be taken out and in-
serted in the ‘“ live ”” holder should at any time the original
occupier endeavour to rival the performance of a 6o-watt
lamp.  This departure to the land of the setting sun may
be brought about by inadvertently coupling the wavemeter
too tightly to the transmitter, and every amateur who
oscillates violently with P.M.G.’s permission knows to his
chagrin that when this happens a spare lamp is difficult
to find. The holders employed are flush panel mounting
type, made by Messrs. the Grafton Electric Co. The
lamps used should have a small current consumption, and
in this instrument 3-volt o.15 amp. flashlamp bulbs have
been used.

To obtain a pleasing appearance of the completed instru-
ment a slight departure is made from standard practice,
and a sloping cabinet is employed. This may be home-
constructed if desired, but in the model described a 6in. x
6in. x 4}in. deep case was obtained from Messrs. Carring-
ton Manufacturing Co., Ltd., and modified in the follow-
ing manner. First, a wedge-shaped portion was ecut
away by measuring down one side to a depth of 2iin.
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Fig. 3.—The Calibration chart.

and sawing through to the top edge of the opposite side.
When the case was obtained the base overlapped the sides
by }in. all round, and to enable the case to be used on its
side this overlap was trimmed off, after which the entire
base was removed. These alterations naturally left
scratches on the polished surface, and accordingly the back
was temporarily fixed in position by four screws and the
case rubbed down with fine glass paper.

Fig. 2.—Details of the panel and cabinet,

When all the polish had been removed the
I whole was given a thin coating of stain,
and when this had dried a coating of car-
riage varnish was applied.

\Whether the cabinet is entirely home
constructed or a modification made to a
commercial article must be left to the tests
and capabilities of the reader, so we will
now turn our atrention to the front panel.

This should be cut from lin. elionite,
and if the particulars given for the con-
struction of the cabinet are faithfully fol-
lowed the size of the panel required will
be 6in. x 6fin.  The top and bottom edges
will require chamfering to give a neat ap-
pearance to the finished instrument. This
is theu drilled for the mounting of a Cyl-
don o.0003 mfd. log-line condenser, a
template for this purpose being supplied
with the carton. Two 4in. holes must
now be dritled—one at the top right-hand
corner and one at the left-hand corner,
these being required for the purpose of
mounting the lamp-holders, which are
held in position by hexagonal nuts on the
underside of the panel. The left-hand
holder is to accommodate the spare lamp,
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Absorption Wavemeter.—

and no connection will be required, but the other is in
circuit with the condenser and coil so that before assemb-
ling this a loop of wire should bc placed between the
fixing nut and the panel, lcaving a short length protrud-
ing to act as a soldering tag.  Before assembling the
condenser and lamp-holders it will be necessary to drill
four holes to take the wood screws which hold the panel
in position and scribe a linc midway between the two lin.
holes.  This line

Wireless
World
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care being taken to guard against any tendency to slip.
The back of the cabinet can now be fixed in position by
four countersunk brass wood screws #£in. long.

Advantages of Logarithmic Condensers.

The actual construction of a wavemeter embodying
either S.L.F. or S.L. condensers does not present many
difficulties, but an impassé is invariably reached when
attention is turned to the calibration. When a logarith-

can be filled in
with some suitable
white material,
such as plaster of
Paris  or  white
paint, and is in-
tended as an indi-
cator for position-

ing  the  dial.
Should any diffi-
culty be experi-

enced in following
the above, a refer-
ence to I'ig. 2 will
cnable these in-
structions to be
more easily fol-
lowed. The panel
can now be fixed
on the front of the
cabinet, using four
2in.  countersunk
brass wood screws,
and the few neces- \
sary wires soldere(
in position. One
wire  should le
taken from the
condenser to the
centre contact of
the ““live "’ lamp-
holder and one
from the end ot
the wire loop un-
der the lamp-
holder fixing nut,
through the hole
in the cabinet, to
the coil plug. A

- S

130

140

T e o i =

third lead is now Fig. 4.
taken from the

remaining coil plug _soldering  tag and through
the case to the remaining contact of the variable
condenser. The two wires which pass through the holes

in the wooden case should be covered with sistoflex or
other suitable insulating material. It is advisable to fix
the dial on the spindle before screwing home the back of
the cabinet so that the moving plates can be correctly
positioned. When these are fully interleaved with tlie
fixed plates, the 180° mark on the dial should be upper-
most—that is to say, the same position as the figure 12
on a clock face. The dial must now be securely fixed to
the condenser spindle by means of the fixing screw,
A 3L

The lojzarithmic scale of wavelenths,

mic condenscr' is cmployed the usual diticulties encoun-
tered in obtaining a true calibration immediately dis-
appear for the reason that the required wavelengths can
Le engraved on the dial. These will be correct irrespec-
tive of the coil used, provided, of course, these wave-
lengths are within the tuning capabilities of the coil. Tt
will be seen, therefore, that any slight discrepancy in the
inductance of commercially made coils will not affect the
calibration of the instrument for the reason that this can
be compensated for by adjustment of the dial.

by F.

' See ““ The Logarithmic Condenser,”

H. Haynes,
The Wireless World, May 18th, 1927,
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LIST OF PARTS.

1 Cyldon 0.0003 mfds. variable condenser.

! Wooden case, 6x6x4lin. deep (Carrington Manufacturing

Co., Lid.).
2 Lamp holders, 11a'?1 (Grafton Electric Co., Ltd.).
2 Small bulbs, clear, 51/87 (Grafton Electric Co., Ltd.).

Coil plug (Wright & Weaire, L1d.).

~

Wireless
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1 Igranic short-wave coil (4 turns).

1 Igramnic short-wave coil (6 turns). i
1 Igranic XLLOS No. L25 coil.

1 " Mandem” din. dial (McLeod & McLeod).

1 Ebonite panel, 6§ < 6X lin. thick.

1 Gambrell ““ A”" coil (new series).

In the © List of Parts included in the descriptions of THE WIRELESS WORLD receivers are defailed the components acfually

used by the designer and illustraled in the phofographs of the instrument.
components should be used in preference to others, these components are mentioned in the article itself.

Where the designer considers it necessary that particular
I all other cases the constructor

can use his discrelion as to the choice of components, provided they are of equal qualily (o those listed and that he takes info consideration

in the dimensjons and layout of the set any variations in the size of alternalive components he may use.

Calibrating the Wavemeter,

Before proceeding with the calibration, the logarithmic
scale (Lig. 1) should be either cut out by following the
dotted line, or a very careful tracing taken. The con
denser dial must now be removed and this scale placed
over the spindle, after which the dial can bLe replaced,
leaving sufficient clearance Letween it and the pane! for
the easy rotation of the scale. The scale would have
greater rigidity and be more robust if, before assembling
on the condenser spindle, it was glued to thin cardboard
or a piece of celluloid cut to the same diameter.  To
accurately calibrate the wavemeter it will he necessary to
tine in on the receiver a station whose wavelength is
known, and with an Igranic short-wave coil No. § in the
wavemeter loosely couple this to the receiver inductance.
The wavemeter should then be tuned to the setting where
the signals are rejected, and the coupling loosened to the
point where the rejector tuning is sharply defined.

T.et it be assumed that the ‘‘ check 77 stution received
is 2XAD (22.02 meties), then by rotating the log scale
until 2z.02 coincides with the 180° mark on the bakelite
dial the wavelengths covered by this coil can be read off
the log scale by using the 180° line as the pointer.  The
log scale must remain stationary during this process, and
to facilitate the correct positioning for all future occasions
a line must be scribed on the panel opposite the ‘“ arrow
on the log scale. The scribed line should then be marked
“ A, which represent the 4-turn Igranic short-wave

coil.  The 6-turn coil should now replace the 4-turn
and the above procedure repeated ; however, in this case
the line scribed will be marked “* B.””  Before consider-
ing the calibration of the next range it will be neressary
to have available a “‘ check ™ signal on a higher wave-
length, and the jyth harmonic of 2I.Q can he advantage-
ousty emploved ; this is ta be found a little over go metres
and is receivable at fair strength.

The Igranic XI.LOS coil No. I.25 must be inserted in
the wavemeter, and having correctly tuned or  rejected ™’
this station a line should he scribed in accordance with
the instructions previously given. The tuning curve for
this coil is marked * C "’ in Fig. 3. With these three
coils the instrument covers all wavelengths from 14 metres
to 180 metres, but if desired this range can be extended
to considerably over 200 metres by the use of a Gambrell
““A7 coil (new serics). The tuning curve correspond-
ing to the wavelengths covered by this coil is marked
“D " on the chart. If the wavemcter has been con-
structed strictly in aceordance with the instructions given,
then the curves in Fig. 3 will he sufficiently accurate for
employment as a guide to readers whose short-wave re-
ceivers are tuning to some unknown wavelength. It is
strongly urged, however, that when the receiver has been
brought to heel and is functioning on ¢he desired wave-
lengths, no time should be lost in correcting the wave-
meter by check readings on known stations and using the
logarithmic scale.

Darimont and General Radio.

An agreement concluded on June 8th
between Darimont Electric Batteries,
Ltd., and (eneral Radio Co., Ltd.. places
{he sole and exclusive manufacturing and
selling rights relating to Davimont Patents
on electric primary, colls, appliances and
aceessories in the hands of General Radio

Valve as Goif Ball ?
The astonishing robustness of a Mul

Receiver Cabinets.

Owing to the expausion of their busi-
ness, Messrs. W. E. Marson, Ltd., makers
of scientitic instrument cases, have been
compelled to remove to more extensive
premises, their address now being Windus
Works, Windas Road, Stamford Hill, N.16.
The new works ave fully equipped with

Co., Lid., who will hereafter produce
the well known Davimont Batteries and
charges, elc.

00 0C
Cossor’s Trade Monthly.

“Does the Impedance Matter?” is an
important question dealt with in a novel
manner in the curvent issue of Cossor's
fladio Mail.  The question is answered
in the course of an imaginary interview
between a salesman and his customer.
The Radio Mail containg several other
fedtures of special interest to wireless
dealers. It is published by A. C. Cossor,
Ltd., Highbury Grove, N.5.

lard valve picked up from the sea at Hoy-
lake is commented upon in a letter which
the Mullard Co. hus received from Mi.
W. 8 Booth of Daresbhury, nr. Warring-
ton.  “It may interest you to know,”
says the writer, *“ that I have in my pos-
session one of your bright emitter valves
which was recently salved from the sea
at Hoylake, and the surprising thing is
it still functions although the bLulb is a
little loose, wo doubt owing to the
thorongh soaking it had got.” On test-
ing the valve the Mullard Co. have found
that the emission was only slightly under
that of a new specimen.

www americanradiohistorv.com

the latest tvpes of machinery, special

facilities bheing availuble for the develop-

ment of the wireiess cabinet section,
cooo

The Igranic Neutrosonic Seven.

“The Giant Stride’ is the title of a
new publication of the Igranic Electric
Co., Ltd., dealing with the Igranic Neu-
trosonic Seven Receiver. Thie booklet
contains useful information for the ordin-
arv purchaser regarding the general prin-
ciples of this rcceiver together with a
technical description and illustrations of
the set in various types of cabinet. Neu-
trosonic accessories are also described.
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News from All Quarters :
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By Our Special Correspondent.

Dominion Short-wave Programme.—Alternative Programmes in August.—B.B.C.’s Director-
General.—Listening Post for Brussels.—‘“ S.B.”” by Wireless Link.—Poor Sets in Schools.

Empire Broadcasting.

The first serious step towards the
realisation of Empire broadcasting
comes, not from Britain, but from one
of the Dominions.

On Friday next, July Ist, when
Canada celebrates the Jubilee of Federa-
tion, an effort will be made to broadcast
to other parts of the Empire the specches
by the Governor-General and Prime
Minister. The transmission will be made

Marconi

from the

station

high-power
at  Drummondville,

Qucbec,

beam
on

26.18 metres. The B.B.C. will endcavour

~to pick up the programme at Keston und

relay it to all stations, while similar

efforts will be made in South Africa,

New Zealand, and other Dominions.
0000

The Time Table.

The broadcast will begin  with a
fifteen-minute inauguration programme at
5.15 p.m. (British Summer Time), fol-
lowed at 8.30 p.m. (B.S.T.) by the cere-
monial speeches. At 3.30 am. (B.8.T.)
a three hours’ national all-Canadian pro-
gramme will be broadcast.

A stand-by receiver will be provided
by the Marconi Company for use in the
event of failure being experienced ab
Keston.

0000
Brightening the *‘Dog Days.”

The introduction of vegular pro-
grammes early in  August from the
Daventry Ixperimental ~Station, 5GB,
should ‘exercise a tonic effect on the
broadcast ether. The ¢ dog days’’ are

inclined to make their presence felt jnst
as wuch in the broadcasting sphere as
in other directions, but the exciting pros-
pect of an alternative programme should
help to break the spell,

0000
5GB’s Limitations.

It is extremely unlikely, T am afraid,
that anything like a complete alternative
bill of fare will be provided this side of
Christmas. The new station will uot
start up at three in the afternoon and
gaily proceed to give us ‘‘ something dif-

terent '’ all the while until 11 p.m.

transmissions

will

remain

for

the

The
time

being in the nature of an experiment,
and the mere mention of “experiment’’
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may cover a multitude of sins. It is
quite possible that the five stations which
will ultimately comprise the regional
scheme may not include the present ex-
perimental station.

o]

The Power Question.
The wavelength, or rather frequeucy,
of 5GB is still unsettled. During the

past few weeks the engineers have been )

tuking advantage of silent periods fo
utilise the wavelengths of many of the

TRIALS OF THE BROADCAST LIS-
TENER. Two ¢ \Wireless World '’ readers
photographed at a somewhat awkward
moment. The wire halyard had slipped
down the side of the pulley. The choice
of a suitable halyard and puiley when the

aerial was erected would have saved

time and trouble.

other B.B.C. stations, without any de-
cisive result.

The real mystery attaching to SGB is
in connection with the power employed.

www americanradiohistorv com

This has not yet exceeded 10 kW., a
power which, in the light of the present
tests, appears to be inadequate.

0000
Daventry and the Post Office.

The new equipment at Daventry pro-
vides for a power of at least 20 kW,
and it would bLe interesting to know
exactly what influence is at work to
prevent 5GB from operating at its maxi-
mum efficiency.

The last word in

matters concerning

the licensing of experimental wircless
stations lies, of course, with the Post
Office.  Ts the Post Office giving 5GB
every opportunity to justify the hopes
of those responsible for the regional
scheme?
cooo

Does 5GB Interfere P

1f 5(:B exhibited a teudency to inter-
fere with the working of official and
commercial  stations, the Post Office
could, quite rightly, offer objection to
the granting of a licence for the higher

power.  But has 5GB interrupted any
service?  Such news has yet to reach
me. And if 5GB on 10 kW. is per-

fectly innocuous, is there not a possi-
bility that the same station might still be
harmless on 20 kW.
0000
The Ether Policeman.
The desirability of establishing some

sort

of

ethevic

policeman

to

keep @

watchful eye on the wavelengths used
by the Kuropean broadeasting stations

has

already

been  emphasised

in 7he

Wircless World, and the decision to in-
stitute such an authoritv was referred
to in the issue of Muy 25th. .
I understand that this official listen-
ing post, which will be controlled by
the Union Internationale de Radio-
phonie, is to be set up at Brussels.
o000
The Technical Hub.
While Geneva can be regarded as the
administrative hub of European broad-
casting, Brussels can be looked upon as

the technical pivot.

It was in this city,

under

the

careful

superviston

of M.

the Geneva

wavemelers

Braillard,

that

were calibrated.

- -

¥


www.americanradiohistory.com

834

A Wavemeter Tragedy.

Mention of these wavemeters reminds
me that several of the instruments dis-
tributed to the European stations in
November have already shown signs of
falling from grace. At one station,
which shall be nameless, the engineer-
in-charge protested loudly against the
charge that he was “ off”” his correct
wavelength.  According to his Geneva
wavemeter he was ‘“dead on,” and in
the politest manner possible he sug-
gested that not he, but his accusers, were
“off.”

Finally, the wavemeter was sent to
Brussels, where it was found to have
strayed from the paths of virtue to the
extent of several metres,

cooo
Prince Henry to Broadeast.

Prince Henry’s speech at the opening
of the mnew Leas Clff Pavilion,
¥olkestone, on July 13 will be relayed to
2LO and 5XX.

0000
To-night’s Variety.

Donald  Culthrop is appearing before
the microphone this evening (Wednesday)
in a sketch entitled ‘" Archie and the
Lawyer,” by R. Guy-Reeve. Variety
turns included in the same evening’s pro-
gramme are by the Ramblers, Wish
Wynne, the Musical Avalos, and Charles
Heslop and Cyril Smith. A concertina
act will be given Ly Harry Morton.

. odoo
A Gipsy Programme.

In memory of George Borrow, the gipsy
writer, who immortalised the cipsies
by such books as “ Lavencro’’ and
“ Romany Rye,”” a gipsy programme ill
be broadcast from Newcastle station on
the 124th anniversary of the author’s
birth, July 5th next.

0000
Trouble with the Wireless Link.

Minchester listeners have been com-
plaining at the poor quality of the
Daventry transmissions when relaved to
24X wvia wireless. That the wireless link
is used for any inter-station communica-
tion may come as a surprise to some
readers.

Certain provincial stations occasionally
dispense with the land line for their
morning transmissions, but the practice
is not encouraged in official quarters.
The wireless relay may he very useful
for special raunning commentaries and
other outside broadeasts, but it lacks the
relisbility and freedom from interference
enjoved by the land line.

o0CoO
Its Use in Emergency.

In more than one emergency, when a
land line has suddenly failed, the use
of the wireless link has saved the situa-
tion. For this reason each of the B.B.C.
stations iz cquipped with a  receiver
which can be tuned into a distance {rans-
mission and conneeted up to the control
room,

Emergencies of this sort, however, are
rare.  The last occurred, T believe, at
Glusgow  during  the  general  strike,
Usually when a land line fails the Post
Office engineers can instantly vesort to
an alternative line.

Wﬂ?@ﬂ@@@
World

Programmes in Strips.

A handy type of wireless programme
guide is being issued by the American
Westinghouse Company, which controls
KDKA and other broadcasting stations.
It takes the form of a perforated shget
in which a strip is devoted to the pro-
grammes for cach day of the week.

As each day’s programmes are com-
pleted, a strip is torn off, and the

FUTURE FEATURES.
London, X

Jory 3rn.—Albert  Sandler and
the Grand lotel, Easthourne,
Orchestra.

JoLy 4ruy.— Abraham Lincoln,” a
play by John Drinkwater,

Jury S5tH.—Mass in B minor. Part
II. Bach. Relayed from York :
Minster, g

Jury 7ri.—Wireless Military Band
and Vocalists.

Jrry 9rr.—Concert

3 IFolkestone. .

: Birmingham.

Jury 4ru.— Eye-witness account of
County Cricket Mateh—War-

: wick v. Hants. :

i Jury 8tR—“Roval Quixotes”

: Concert Party.

i Bournemouth.

Jury 7ra.—Light Concert of the
Moderns.
Jury 9ru.—A Suturday Soufflé,
Cardiff.

i JuLy 5ti.—A Request Programme.

P Juny 7TtH.—¢ The Powdered
Player’’ Concert Purty.

Manchester.

Jury 7rH.—An evening at Bluck-
pool. ““On with the Show of
1927.”

Jury 8ra.—*“Sonin,”” a
play by Vietor Smythe.

Newcastle.

Jury 5ta.—A Gipsy Programme.

Jury 9rn.—Norwegian Prograinme.

Glasgow,

Jury dru.—Mr. G. F. Luke on
Aviation.  ““ Oscillations " : a
radio revue.

Jury 7tu.—Offenbach Programme.

Party  from

fareical

Aberdeen.
Jury 8tu.—Inverness Wool Fuir
Coucert.
Jury 9ta.—Variely Prooramme.
Belfast.
Jury Tra.—Military  Band  Pro-

gramme.
Jury 9ru.—A Novelty Programme.

avoids the embarrassing possi-

of mistaking to-morrow’s pro-
that of the day before

listener
bility
gramme for
vesterday.

cocoo
Cricke! Commentaries.

Running commentaries on the Centle-
men +. Plavers match on July 6th, and
on the Surrey w». Lancushire mateh on
July 16th, will be relayed from Kenning-
ton Oval.  Commentaries will also be
broadeast on the Oxford v. Cambridge
and Eton ©. Harrow matches at Lord’s.
In the former case descriptive comments
are to be given in the morings of
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July 4th, 5th, and 6th and during the
afternoous at times when no interference
will be caused to any important trans-
missions from the studio. In the case of
the Eton ». Harrow match the comment-
ary will take place between 2.30 and
5.15 p.m. on July 9th.

©c000
Your Turn Next P

A SOS message of a new sort is
being sent out every Friday night from
the New York broadeasting  station,
WOKO. It consists of the names of
heirs to unclaimed estates; consequently
this weekly item comes in for a good
deal of attention from optimistic
listeners.

Among the missing heirs announced
on the first night, suys T'he Manchester
Guardian, was the son of a German im-
migrant who died in New York in 1880
and left an estate then valued at nearly
£2,000.  Another heir who is missing
could claim an estate worth £100,000.

coo0o0

When the Anchor’s Weigied,

Newcastle listeners will hear a novel
programme on July 9th, when the
pleasure cruiser, Stella Polaris, leaves the
Tyne for the Norwegian fjords. Micro-
phones will be placed on board prior to
the sailing of the ship, and a commentator
will hold the captain of the vessel and

other officials in  conversation on the
bridge. At the same time the various
sounds connected with the ship’s de-

parture, leave-takings, ete., will be ab-
sorhed by the microphone, and a short
orchesiral concert provided by the ship's
orchestra will be  broadeast” from the
saloon.

o000
Inferior Sets in Schools.

Muny factors go towards making or
marring a broadcast lesson intended  for
schools.  Much depends on the suhject
chosen, and much depends npon the abili-
ties of the broadeast teucher.

In the opinion of that pioneer of school
wireless, Mr. R. J. Hibberd, who writes
on the subject in The Teachers World,
the reason why many educational authori.
ties have been reluctant to encourage wire-
less in schonls is that they have heard
school  demonstrations  where inferior
amplifiers and load-speakers have heen
used.

0000
The Useless Lesson.

"he B.BR.C. endorses this opinion while
acknowledging that the technique of wire-
less teaching is still in an evolutionarv
state. ) ’

‘“ Unless reception is reasonably good, ’
writes an official of the Corporation, ‘¢ the
wireless lessons should be stopped, for the
prejudice against this form of teaching in-
duced in the yvoung mind by a practically
unintelligible lesson may do irveparable
harm.”

Few will quarrel with this statement of
the case; but the other factors are equally
important.  The clearest reproduction will
not compensaic for the waste of a pupil’s
time in luboriously listening to a broad-
cast lesson which could just have easily
been delivered by the teacher in the class-
room.
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.z _ditor does not holl hiinself respoasible for tue opinions of his cotrespondents.
Correspondence shoald be addressed to the Editor, ** Tue Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

EMPIRE BROADCASTING.

Sir,—In the most recent copies of your journal to reach me
1 notice a growing demand for a British short-wave broadeast
transmission voiced fromn all parts of the Empire.

1 feel that we in the less accessible parts of the Empire
would derive a greater benefit from reliable reception of broad-
zast than those in the older Colonies. Our news is for the
most part three weeks old, and musical entertainment is con-
fined to the gramophone. The comparative unimportance of
our appea! from the numerical point of view will surely be
balanced by the benefit at stake per individual.

I have with me here a five-valve neutrodyne set (3 H.F.),
with which 1 obtained fair reception of Bowrnemouth and
London up to the end of March. Since then, however, atmo-
~spheric conditions have become steadily worse. At the present
time o pat on the headphones is sheer pain—a fair imitation
of ' battle fitly describes the noise.

1 have with me also a two-valve Reinartz set with short-
wave coils. With this set I can hear 2XAF on 32.77 metres
on any l'uesday, Thursduy, or Saturday—if I can keep awake
long enough—at ¢ phones on the table strength.” KDKA
suffers slightly from X's.

I wish particuiarly to stress the point that the 32-metre band
suffers practically nothing from atmospheric disturbances in a
locality where stcrms just now are about as violent as any in
the world. (I have continued 'listening to 2XAF—at reduced
strength—during a storm, with aerial remnoved.) Further, on
this wavelength fading is very slight, and daylight seems to
have only a small effect on signal strength.

Last night—very near midsummer now—I heard PCJJ as
strongly as ever at about 6.30 p.m. G.M.T., ie., broad day-
light in Holland. It is dark about 6 p.m. G.M.T. here. |

1 presume high-power stations are constructed with distance
as the object. Then why in the world are they fooling around
with 50 kW, on 400 metres when we can hear all we want
thronghout the year of a transmission on 32 metres, using only
a fraction of the power? And with a rereiving set which costs
a fraction of that required to hear the 400-metre transmission
for a fraction of the vear only!

Now, then, England! Don't be more than two years behind
the U.S.A. this time. G. A. MOUNTAIN,

Nigernia. AM.LEE.

May 31st, 1927,

INTERNATIONAL ASPECTS OF BROADCASTING.

Sir,—Mr. G. Rolland Willans' article in 7'he Wireless World
of June 8th is a very fine example of the colossal amount of
loose thinking and talking that has been done almost ever since
the first wireless licence was issued. Stripped of its high-
sounding phrases, the purport of the article is this: ‘* Broad-
casting 13 of world-wide importance. As such, it is, therefore
a national trust. But, do not expect the nation to pay for the
administration of this trust. Instead of that, make merely
two-and-a-quarter millions of its population pay—and also suffer
much inconvenience and boredom for the sake of the rest of
the Empire and the world.”

We are getting used to hearing, wia the loud-speaker, nice
1oud‘gen_tlemen—und, worse still, dear old ladies—with bees
buzzing in their wireless bonnets, that we are apt to overlook
the elementary justice of the axiom that the people who pay
the piper should be the people who call the tune. The licensee
pays mainly for entertainment. IIe should get it.

The B.B.C. are besieged by clever people who know just
what we ought to have. It may be religious propaganda, or
high-brow music, or dry and dusty educational discourses, or
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simply general uplift; but all the busybudies feel that they
really should do something for the poor, dear listener, who
only thinks he knows what he wants. Now comes this last
and most terrible proposition that an important function of
the B.B.C. is to cater, not for their own customers, subscribers
or financial supporters, but for Imperial politics, Imperial
prestige, Imperial interests, Imperial commerce. In short, we
—a paltry two and a quarter million people, paying for and
expecting reasonable entertainment value for our money—are
to uplift and inspire the rest of the universe; to fill the all-
pervading ether with such wonders as a Prime Minister's voice
delivering messages of truth and majesty to .the inhabitants
of Australia and South Africa.

For the moment we will agree with the Kvening News what
a really * wonderful thing’’ it would be if one of our chief
politicians could be heard talking all over the Empire at once.
We will even admit that it may cement the Empire more
closely ; that it may bring us more trade; that it may make the
rest of the world realise what fine fellows we are; and that,
ultimately, it may bring us that universal freedom from wars
which we all so much desire. But, if broadcasting can accom-
plish all these miracles, then is it not time that the nation
(and not merely its listening-in population) pulled itself to-
gether, erected its own Empire Propaganda Broadcasting
Station, and did its own duty, without expecting to get the
job done for nothing by the B.B.C.

To suggest that licensees only should be taxed, and suffer
inconvenience, and voluntarily bore themsclves, for the benefit
of the whole nation and Empire, is as ridiculons as suggesting
that the Navy should be entirely supported by the inhabitants
of coastal towns.

Should the Board of Trade, or the Foreign Office, or the
Admiralty, or the War Office, or the House of Commons wish
to give the world inspiring messages from time to time, to show
that the Dritish nation is still alive and vigorously kicking, then
let them erect and work their own station on its own particular
wavelength—and not unnecessarily interfere with the innocent
and healthy enjoyment of the people of these islands. After
all, we over here do not want to be continually listening to
our own backs being scratched.

If it is simply a question of the rest of the world sitting
by its fire side enjoying the programmes we want (and get)
ourselves, then the matter is easy of solution. Let the Govern-

‘ment relay from the B.B.C. and rebroadcast from its own

ether-penctrating, high-power station, just those items which
it considers most desirable for foreigners to hear. The Govern-
ment (or a special authority acting on its behalf) could inter-
sperse items of its own, additional to the relays of such mun-
dane stuff as song and music. Incidentally, the nation should
pay the B.B.C. for any material so used from the latter’s pro-
grammes. This is common justice. There is no reason why
entertainments provided for a section of the community (and
definitely paid for by them) should be pirated by the nation
as a whole for purposes of national or international benefit.

There is not only too great a tendency to vegard the B.B.C.
as a national milch cow, but there is also a constant endeavour
to bully or persuade it into performing specific work in which
the average listener is not interested.

The broadcasting of those weighty and stereotyped utter-
ances by prominent politicians, for instance, is a novelty at
first, but the time will soon come when it will be a bore.
Most listeners who can understand German would far rather
listen to an opera or a rununing commentary on a Rugger match
in Berlin than they would listen to von Ilindenburg explaining
precisely how important was some particular theory or project
of his own countrymen.
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It may be argued that licensees should be proud to support
financially the performance of work of international import-
ance. Possibly ; but they are mercly taking on their shoulders
a vesponsibility which rightly belongs to the nation, or its
appointed representatives—the Government. Why should a
nation shirk such responsibilities and the expense they entail?

The B.B.C. is a monopoly which, unless we are very careful,
will tend to degenerate into a hunting ground for cranks, up-
lifters, and bores. It is vital that listeners should mever lose
sight of the fact that it is they who pay the piper and they
who should consequently call the tune.

Let the cranks, uplifiers, bores, nationalists, and inter-
nationalists get together and formulate and broadcast their
own programmes. But let them leave us alone. Then we shall
all be happy. BERTRAM MUNN.

Twickenham.

MUSICAL INTERPRETATION IN THE CONTROL ROOM.

Sir.—In connection with the establishment of the proposed
regional broadcasting scheme, there is one point I lope will
receive attention, and on which I believe all music-loving lis-
teners would welcome mformation.

One of the principal artistic defects of the present low-power
broadcasting system js the absence of what one might call a
““volume datum.” The searcher after good quality spends
much time and money in bringing his set to a%igh standard
of tonal reproduction and then finds that he is deprived of one
of the essential requirements of satisfactory musical performance
by civcummstances over which he has no control. 1 refer, of course,
to the control of modulation at the transmitter, which, in ulter-
ing the true velative loudness of the various musical passages,
detracts from the enjoyment of items where great differences in
volume take place. This was very evident to me on a recent
Sunday afternoon when the crescendos in Schubert’s * Un-
finished > Sympliony actually came through as diminuendos and
all sense of musical climax was entirely lost.

Much of this control at the transmitter is obvionsly done for
the benefit of the crystal user, but I hope that under the new
scheme a minimum field strength will be chosen so as to give
every listener an adequate volume on the very soft passage
whilst still keeping “hands off the controls’’ throughout musical
items. My view is that this will ultimately be the only satis-
factory state of affairs and that it is now time for the position
to be reviewed bearing in mind both the receiver and its dis-
tance from the transmitter On the other hand, the listening
public require to he educated to the fact that unless a receiver
1s capable of handling an impressive volume, enjoyment of big
orchestral works and the like is out of the guestion. May we
also hope that veceivers will ultimately be sold according {o the
power-handling capacity of the last valve and not merely labelled
““loud-speaker receiver ’

Some day, perhaps, we shall have much larger power valves,
cheap in price, and, when the new Electricity Commission gives
us a uniform public supply we shall be able to feed them
cheaply without trouble and obtain a really adequate re-
production from a whisper to the full volume of an orchestra or
organ without continual adjustment at the receiving end. This
is a question which should engage the combined attention of
musician, broadeaster, manufacturer and listener.

After all, what is the nse of engaging a conductor of world-
wide fame if the control engineer makes it impossible for his
mterpretation of the score to be transmitted ?

Lofthouse, June 11th, 1927, F. HARTLEY.

DAVENTRY AND SPARK INTERFERENCE.

Sir,—1I note in the issue of your valuable paper for June 8th
two paragraphs upon which I should like to comment.

Your note on page 734 as to spark interference on 5XX sug-
gests that this interfervence is due to ships, but T am informed
by an expert telegraphist who has made notes upon this trans-
mission that it is due to a high-power spark land staiion at
Madrid. This interference frequently occurs between 9.45 and
10.30 p.m., and is extremely irritating, as it often spoils the
best part of a good programme. There has also of lute been
an almost continuous undercurrent of what appears to be the
harmonic of a high-powered arc station.

My second comment is on the report, on page 733, that, in
reply to the B.B.C. referendum, a listener living 300 miles
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from 2LO states that he most frequently listens to ihat station,
May 1 suggest that care should be taken concerning those
listeners who, when asked to what station they generally listen,
will reply, ““London,” whercas really they are listening to the
London programme through 5XX. [ have often met listeners
who seem to be under the impression they are hearing the
London programme direct from London, whereas in reality
they are hearing ifrom Daventry. No doubt this is due to
the announcement so often heard through 5XX—‘‘London
calling.”’ GRAHAM HUNT.
Torquay, June 9th, 1927.

SMALL LECLANCHE CELLS.

Sir,—I imagine that your corvespondent, Mr. R. S. Smetzer,
has had but little expericnce with primary sal-ammoniac cells
when he refers to the wet cell as having a greater output than
a dry cell.

It he is referring to ampere-hour capacity, this depends
largely on-the volume of zinc and the consistency of the electro-
Iyte, and it is possible to put just as thick a zinc in one type
as the other.

But the dry cell, by virtue of its lower internal resistance,
maintains a higher voltage on a given rate of discharge, and
the watt-hour output (or B.T.U.’s) is therefore greater than
with a wet cell.

It, on the other hand, Mr. Smetzer refers to rate of dis-
charge, the dry cell always has the advantage and comparative
figures for internal resistance, for two cells approximately the
same size can be represented by 0.4 ohm (wet) and 0.2 ohm
(dry) taken on an ohmic value of two.

I have yet to be convinced that wet cells are at all suitable,
and my own experience is that, however well regulated a
receiver may be, the H.T. currents are usually too heavy.

Manchester, June 4th, 1927. M. E. HAYES.

Sir,—We have read with interest the reply of Mr. M. E.
Hayes to the letter of Mr. R. 8. Smetzer, which you were
kind enough to forward to us for comment. The contention
that the capacity depends on the ‘“ volume of the zinc’ is
quite wrong. The output is proportional to the size of the
depolariser and the quantity of oxygen it contains. When
the whole of the oxygen in the depolariser is used up it is
necessaty to have a new sac. Mr. Smetzer is quite correct
m saying that the output depends on the size of the depolariser.

Again, we cannot agree that a dry cell has a lower internal
resistance. On the contrary, the internal resistance of a dry
cell is higher than that of a wet cell. Further, the output of
a wet cell is greater than that of a dry cell using the same
size of sac element. A simple proof of this can be established
by obtaining a 9-volt, 6-cell grid bias battery and removing
the sacs from three of the cells. Put these sacs in small
jars with a circular zine, and use an electrolyte of zine chloride
2 oz., sal-ammoniac 3 oz., water J-pint. Connect the six
cells in series and discharge through a resistance to give about
ten milliamps at the commencement of run. It will be found
that the wet cell has a very considerably increased output over
the dry cell, taking the output either in ampere-hours or watt-
hours.

The remark also that the IIT. current may be too heavy for
a sac leclanche cell is incorrect. Tuake a super-het. receiver
requiring 35 milliamps; it is quite possible to make a sac
leclauche cell that will run for twelve months without renew-
ing the clements. We are now making a sac leclanche cell that
will be suitable for L.T., and will last twelve months without
attention.

If Mr. Hayes would like to have any technical data on wet
batteries we shall be pleased to supply it. The facts regarding
Standard Wet H.T. Latteries can be briefly stated as follows :—

(1) By reason of the improved electro-chemical action which
takes place in a fluid to that which takes place in a paste or
jelly the output of a wet battery of equal size sac element
Is increased by at least 50 per cent.

(2) The containing jar, tray, and rubber insulating bands are
pormanent.  Only sacs, zincs and electrolyte are consumable.
No need to throw away a battery with half its material still
unused. Couple this with the increased output, and you ses
the obvious economy.

A 36

www americanradiohistorv com


www.americanradiohistory.com

JUNE 29th, 1927.

(3) The cells of a Standard Sac Leclanche battery are always
fluid, and the jars do not leak. Consequently the causes of
crackling noises practically always experienced when a dry
battery is becoming exhausted do not arise. The Standard Sac
Leclanche battery gives a current free from extraneous noises
throughout the whole life of the elements.

M. E. WATES.
(The Wet II.T. Battery (o))

London, W.C.1, June Sth, 1927,

AMATEUR SHORT-WAVE TRANSMISSIONS.

Sir,—As an amateur transmitter, I write to take exception
to the remarks of your correspondent, Mr. John Willings, in
The Wireless World for June 8th. In the first place, it is
extremely unlikely that the interference complained of on
X AF emanated from an amateur station. There are few
stations in England operating on that wave, and at the time
2XAF is andible they would certainly not be louder than 1.
if that, owing to skip distance effects. There are no Ameri-
cans licensed for that wave, and Australiuns and New Zea-
landers, who are the principal occupiers of that bund, are not
heurd till much later in the morning, It is far more likely
that the interference was caused by one of the nunmerous com-
mercial stations down there, who operate without, seemingly,
any pause day or night. and who never sign any call.

Mr. Willings' suggestion that amateurs should keep off the
air after B.B.C. hours—for that is what his remarks re mono-
poly imply—is at least very unfair. British amateurs keep off
the air during B.B.C. hours purely from a sense of sportsman-
ship and fair play, not because they have to. How, then, are
they going to do any work if they must give up non-B.B.C.
hours? And is it reasonable to expect them to do so?

Amersham, ' K. E. B. JAY

June 16th, 1927. (G2ILJ).

Sir,—1 regret reading such comments, so detrimental to the
¢« prass-pounding "’ fraternity, as recently suggested by your
correspondent Mr. John Willings. T think I am correct in stat-
ing that the 32-metre permits (in this country) are at present
only issued to a few transmitting members of the R.8.G.B.,
© Special Research Section.” These members are well-known
amateur research workers, each must possess a wavemeter, and
their knowledge of transmitting apparatus is above the average.
As your corresporulent had to listen for a solid half-hour to
“ blibetty blah,”” otherwise Morse telegraphy, why did he not
give in his letter the call-sign of the offending station? 1f
he can only read * blibetty blah ” (letter V' ?), then why suggest
that the Morse sas frum an amateur station at all? I know
it is an easy matter for a transmitter to stray unintentionally
from his licensed wave. If this had so happened with the
offending station, would it not have been a better policy on the
part of Mr. Willings (if he reads Morse ?) to have notified the

station concerned, thereby keeping the said station “off the
grass ' for future uninterrupted programmes? Evidently

NU 2XAF is not DX to your correspondent, nor is he a DX-
hound.” I would now like to know what a “ DX-hound ”’ really
is? Is it not a general tendency on the part of B.C.L."s to label
every scrap of Morse inlerference they receive as originating
from amateur stations. mostly without justification on their part?

Your correspondent may or may not be aware that amateur
transmitters, just to mention three more countries—Australia.
New Zealand, and South Africa—use the 32-metre waveband. A
transmitter tuned to a wavelength near 32.77 metres, and situated
in any of these countries, could be * brought in > by the carrier
wave of NU 2XAF. Why accuse only the  brass-pounders i
in this country?

I suggest that Mr. Willings might be a little mote considerate
to the amateur transmitter; try and help him, not throw un-
necessary criticism ahout because he may not rend Morse or
understand the difficulties the transmitter has to contend with
in his research. J. 0. J. HUDSON

London, N.18. (G5GT).

June 17th, 1927.

Sir,—I read with interest Mr. John Willings' letter in your
June 8th issue. As a very old experimenter I consider his
remarks rather hasty. -
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Would it not have been better to give the call-sign of the
offending station?

The amateur, beth in this country and U.N.A,, has done a
considerable amount of pioneer work using high frequencies, and
is to a large degree responsible for their use in the long-distance
transmission your correspomdent enjoys

Why send out a general complaint? I
justified.

I'he ** hoary joke™ Mr. Willings refers to I must confess
I am inclined to think, after vears of listening to U.S.A. broad-
casting on short and medium wave, has quite a lot of truth
in it

Can your correspondent get consistently good-quality music
or speech from American 8. W, stations? 1 have reccived excel
lent results sometimes, hut to say such transimssions are reliable
is anothe. matter.

The B.B.C. engineers are not ignorant of the possibilities of
such frequencies, and I believe programmes will be available
in the mear future from this country using short waves for their
propagation, There is a considerable amount of experimental
work yet to be done before short waves are a certain means of
long-distance broadeasting, and I suggest that amateur trans
mitters be helped, not hindered, in this field

Allow the B.B.C. engineers time to complete their experi.
mental work on these hizh frequencies. It is better than erect.
ing a 100-kilowatt 20-metre station only to find that something
better could have heen done a month or so after.

We hava somethig to be proud of in our broadcasting system
when compared with that of the U.S.A

Melton Mowbray. C. R. CHADFIELD

June 10th, 1927, (G6AS)

am sure 1t 1s not

SMALL ADVERTISEMENTS.

Sir,—I wonder if you would care to mention the following
poinits in The Wireless World for the guidance of small adver
tisers ?

Goods should not be sent on mnsolicited approval. TRecently a
despairing advertiser informed me that he had received no less
than 50 copies of a particular number of a periodical for which
he advertised.

In forwarding fragile articles through the post the stamps
should be placed on o ** tie-dn " label, not on the package itself.
1 have just received a valve which only just escaped being
smashed to smitkereens by the blow from the stamp obliterator,

A correspondent. Mr. Shaull, of Brixton, raises a curious
point when he refers to_the vood will existing among adver-
tisers in yvour colemns. He is quite right. ‘There is never anv
quibble, and no ‘one need have any qualms about sending cash
or goods on appreval to vour readers. This is a very pleasant
state of affairs, and I lope it may leng continue.

Southbourne. H. BRATTHWAITE.

June 18th, 1927.

ULTRA-VIOLET RAYS.

Sir,—Listeners-in amongst vour readers who have heard me
speak at one time or another about the value of sunlight may
Le interested iz a novel and arresting piece of independent
testimony. [t has just come to me from Kew.

Some weeks ago two boxes, each containing six lettuce, were
sown on 4he same day, one beneath ordinavy glass, the other
beneath the special glass which admits the sun’s ultra-violet~
rays. ‘They have been tended in exuactly the same manner,
and they have been plucked on the same day and weighed.

And with what result? The weight at the end of six weeks
of the six grown under ordinary glass was 85 lh.; of the six
grown under vitaglass 93 Ib.—that is to say, the ultra-violet
rays, and any others of value which vitaglass may transmit,
have added 13 1b. to the weight of six lettuce in six weeks.
Under them thes grew up much sturdier, of a deeper shade of
green and with bigger hearts.

'I'he anthorities, very naturally, are now proceeding to test
other plaats of economic and dietetic value on the same lines.
I for one should be very much surprised if the results do not
give added proof of the value of ultra-violet rays in the cultive-
tion of plants as of animals and children, -

London, N.W.6. C. W. SALEEBY.

June 18th, 1927 LD, F.Z2S, RS -,
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The following abstracls are prepared, with the permission of the Controller of H.M. Stationery Office, from
Specificalions oblainable af the Paten! Office, 25, Southampfon Buildings, London, W.C.2, price Is. each

A Multiple Tuner.
(No. 254,338.)

Convention dute (France): June 20ih,
1925.
An arrangement of tuning induct-

ances for long and short wavelengths
forms the subject of a patent granted to
Compagnie pour la Fubrication des Comp-
teurs et Material d’Usines & Gaz. The
mvention relates to an arrangement of
long- and short-wave tuning eoils so that
the short-wave sections are not appreci-
ably influenced by the long-wave sections.
The short-wave tuning coils shown in the
accompanying diagram arve divided into
two equal portions A and B connected in

L_‘ﬂ;]

\No. 254,338.)

Multiple tuner circuit.

series and spaced some distance apart.
The two sections A and B are so arranged
that the directions of the windings are
opposite. The longer wave coil C 1s con-
nected electrically in series with the two
portions A and B and is placed between
them in the manner indicated. The
aerial tuning condenser is shown at K and
the aerial and carth terminals at X and
Y, while a multiple switch S is used to
connect the various portions of the tuning
coil in circuit. The specification states
that the effect of the coil A upon C will
be equal and opposite to the effect of the
coil B upon (', and, therefore, since the
two coils A and B constitute the short-
wave portions, the long-wave portion will
have no appreciable effect.

0000

Inductance Construction.
(No. 267,196.)
Application date: November 30th, 1925

A particular form of inductance con-
gtruction suitable, for example, for wave-
meters, is described in the above British
patent by K. E, Edgeworth The inven-
tion consists in making the inductance in
two portions, the extremities of which

are connected together, while the inner
ends are brought out for comnection to
some circuit. The same method of con-
struction may also be employed for coup-
ling  inductances together, or for
transformers. The illustration shows two
inductances coupled together according to
the invention, while a wavemeter cireuit
employing this type of coil is also ind:-
cated. The first inductance consists of
two portions A and B, wound on an in-
sulating formev F. The extremities of
these windings are connected at X, while
the edjacent ends P and  are brought
out for connection purposes. An insunlat-
g layver T, is placed over the two wind-
ings A and B, while another similar
imductanee consisting of two portions C
and D is wound upon it, the whole being
connected to a framework R. An induct-
ance of this type is also shown connected

—R
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Wavemeter coil construction
(No. 267,196.)

to a wavemeter, the advantage of the
system lying in the fact that the earth or
filament conncction to the inductances
renders the system less liable to the in-
fluence of capacity effects. The outer
ends of the ancde coils 1 and 2 are joined
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at 5 and earthed through a blocking con-
denser K,. The anode circuit is tuned
by a condenser K,, while reaction is ob-
tained by means of a grid coil 4 coupled
to the section 2 of the anode inductances.

coo0o

A Low Voltage Amplifier.
(No. 267,198.)

Application dates: December 3rd, 1925,
and January 4th, 1926

A. H. Midgley deseribes in the above
British patent a form of amplifier which
works at a very low high-tension voltage.
The invention either makes use of a
special valve with two sets of electrodes
or two ordinary valves, The accompany-
ing diagram shows one arringement of
the ecircuit in which the ordinary aerial
tuning civeuit T., C, is connected to the
first grid and filament G, F,. The anode
A, is connected through a vesistance R to
a low voltage obtained by means of a
potentiometer P working in conjunction
with a filament battery B,. The anode
A, is connected directly to the grid G, of
the second valve or set of electrodes. The
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Dual valve for low-voltage amptification.

(No. 267,198.)

second anode A, is connected in the ordi-
nary manner through telephones T to a
normal high-tension battery. B, The
value of the resistance R may be between
a half and two megohms, while the posi-
tive potential given to the anode A, and
grid G, through this resistance may be
of the order of three or four volts. It
is also mentioned that the value of the
resistance may be increased to five meg-
ohms, in which case the voltage should
he increased to about forty.  Another
feature of the circuit is the connection of
the two filaments F, and I, in series.

A 38


www.americanradiohistory.com

JUNE 20th, 1927.

“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries.

Questions should be concisely worded, and headed * Informalion Department.”
stamped addressed envelope for poslal reply.

Converting a D.C. Battery Eliminator.

My high-tension is at present drawn from
a D.C. battery eliminator, but [ am
now informed that wvery shortly a
change over to A.C. widl be made.
Not wishing to incur unnccessary
expense in purchasing a new unit, [
propese to convert my present clim-
tnator into one capable of being used
on an A.C. supply. Unforrunately,
my knowledge on this subject is very
limited, and I should be obliged tf
you would supply me with a circuit
diagram showing the necessary altera-
tion.

D. . W.

It will not be a difficult matter to con-
vert your D.C. hattery eliminator for use
on an A.C. supply, actually this can be
accomplished by the construction of an
additional unit which can be attached to
your present eliminator. You will re-
quire a special rectifying valve and a

ready made. The names of manufac-
turers of small power transformers can be
obtained by reference to the miscellaneous
advertisement columns at the end of this
journal.

With reference to Fig. 1 it will
be noticed that the filament winding on
the transformer has a centre tap, this
being necessary to lecate the *electrical
centre’ of the rectifying valve filament
from which the H.T. is taken. In cases
where this winding has no centre tap,
the desired effect can be obtained by con-
necting a potentiometer of about 400
ohms across the valve filuments and tak-
ing the H.T. lead from the slider.

The fuses shown in the mains supply
leads to the primary winding are not
essential hut are nevertheless advisable.
as they will blow if an excessive load is
imposed on the circuit, due to a short-
circuit of either of the secondary windings.
Unless a safely device of this nature is
incorporated, damage may result to the
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Fig. 1.—Using a D.C. eliminator as a smoothing unit after an A.C. rectifier.

transformer having a primary winding
and secondary windings for the high-
tension and filament heating.  The con-
struction of a suitable power transformer
is not recommended unless the home con-
structor is experienced in the making
of such components, and we think you
would be well advised to purchase one
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primary, or excessive heat be generated,
which will ““char " the insulation of the
coils. This will bring about short-
circuited turns and various complications
will arise, the least serious of which
would be an unnecessarily heavy con-
sumption of current in the primary wind-

ing.
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Each separale queslion must be accompanied by a

Detector Bias.

I should be obliged if you would clear up
a misunderstanding regarding the
“ Ruveryman Four' sgel. On page 29
of the booklet describing this instru-
ment it is stated ** If 2-volt walves
ars used it 1s necessary to remove
the two resistors Ry and R, and to
join the wires, ete. . . . On page
31 it says «“ As the Cossor 0.1 R.C. 13
a 2-volt ralve taking 0.1 amp. the
resistors R, and R, can be of 15 and
30 ohms rvspeciive?y." These state-
ments scem to be contradictory.

We think that this misunderstanding
will be cleared up when we say that the
statement on page 31 applies only when
a 2-volt detector is used in conjunction
with 6-volt valves elsewhere. 1t refers
back to the preceding paragraph, in which
a combination of 2- and 6-volt valves is
suggested. When using 2-volt valves
througheut, it is no longer possible to
take grid bias from the drop in voltage
across one of the resistors, and for further
information on this subject you are re-
ferred to a reply given to another reader
in our issue of April 13th.

0000
Below the Broadcast Wavelengths.

I am thinking of ronstructing a receiver
for covering the band of wavelengths
below 200 metres as far as 90 metres,
and am intending to uze a stabilised
type of plug-in coil.  Could you tell
me what you consider the best circutt
for my needs? P. S. R.

In our opinion the hest circuit to con-
struct under the circumstances is a detec-
tor and T.F. We should advise that the
aerial be coupled to the grid tuning coil
by means of aperiodic coupling wound
over the grid coil, or by an auto-tapped
grid coil, which are, as you may be
aware, upon the market. With regard to
reaction, we think that one of the usual
me hoda of capacity control of magnetic
reaction may be suitable. e
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Black or Blue?

I am a new reader, and notice in your
journal reference to a receiver
named the *“ All-Wave” Four. Can
you supply me with a blue print of
this circuit?

This receiver was described, \\lth full
constructional details, practical and theo-
retical wiring diagrams published, and
dimensional drawings of panel and base-
board, ete., in our issue dated April 27th,
1327, which may still be obtained from
the publishing department at a cost of
4d., post free The practical wiring
plans, etc., are printed in black and
white, as is our custom, and not in blne
and white, although natumll) this has
no effect on their efﬁc.wy

Wireless
Waorld

aerial-grid transformer of the ¢ Every-
man-Four’’ receiver if you are going to
confine your work to the 200- to 600-metre
waveband. On the long wavelengths,
however, it will be desirable to use the
ordinary system of loose coupling with
plug-in coils, the aerial coil being tuned
by the condenser shown in dotted lines
as in the case of the *“ All-Wave Four.”
The intervalve transformer preceding the
detector valve may consist of the ““ Every-
man Four” o1 the “All-Wave Four.”
types of intervalve transformer, except
that no neutralising winding will be
needed as the set will be antomatically
stabilised, due 'to the fact that the
sequernice of tuned grid and plate circuits
is broken by the interposed resistance-

JUNE 29th, 1927.

a similar value of grid bias, although one
amplifies and the other rectifies. This is
arranged for in the construction of the
valves, as the negative potential on the
grid of the H.F. valve will bring the
operating point on to the stralght part of
the operating curve, whilst in the case of
the rectifier valve it will bring the work-
1ng point on the bottom bend. Grid bias
in the case of the second H.F. valve is
arranged for by the potential drop across
the filaments, which are in series, the
valve being so constructed that this auto-
matically puts the correct bias on the
grid. Similarly, in the case of the first
I.F. valve, the valve is so arranged that
the correct bias is put on the grid when
1t is joined to I.T.—. The filaments of
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Fig. 2.—A practical arrangement making use of Loewe muitiple valves.

Multiple Valves.

1 have obtainid two of the Locwe multiple
valves, one marked H.F. and {he
other N.I., and desive if possible to
use them with I1.F. trunsformers of
the < Everyman ™ type, and also wish
o run my loud-speaker from « choke
flter circuit.

These two valves consist of a cmnplctn

high-frequency amplifier enclosed in a
glass bulb, the H.I*. hinlb containing two

complete four-electrode valves coupled to
each other by means of resistance
coupling.  The tevms H.I. stand actually
for the German words [loch Frequensz,
and the syvmbols N.F. of the other
instrument stand for the German words
Nieder  Freguen=.  The N.F. instru-
ments contain an anode bend detector
followed hy two resistance-coupled L.1%.
stages, the complete amplifier being built
e the bulb.

We give in Fig. 2 a diagram for using
these two valves. FEuach ¢ valve ” has six
legs, which fit into a speciul socket, and
fiom our diagram hoth internal and ex-
ternal conneclions are seen clearlv.  We
-show the ordinary svstem  of acrial
coupling which mav bhe anerindie and
ngy cousist i€ youn so -desire of the

coupling. Thus we have a tuned input cir-
cuit followed hy a stage of resistance
coupling, and then we follow on again
with another tuned civeuit uniting the
second H.F. valve with the detector.
The L.F. choke in the output stage may
be of the usual tvpe advecated for this
purpose, and a fixed condenser may he
connected across the loud-speaker in the
usual manner if it is so desired.

By connecting the aerial and earth
system to the points which we show in
dotted lines, vou will be ahle to use
the detector and two LI, valves on the

local or Daventry stations with good
effect. Tn the case of the lncal station,

the grid coil, of course, will be a No. 50,
and in the case of Daventry a No. 200,
depending on aerial capacity, ete. Tt should
be pointed ont also that if using plug-
in coils preceding the H.F. valve, and
using ordinary plug-in coils with tuned
primary. vou will need a 50-turn coil in
the prumary and a 50- or 65-lurn in the
secondary on  the normal hroadcasting
wavelengths, with a 200-turn coil in the
primary and a 250-turn coil secondary on
the long wavelengths.

-Tt will be noticed that the first H.T.
valve and also the detector valve receive
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the detector and two L.F.
will be noticed, connected
parallel arrangement.

valves arve, it
in a series-

o000

Hand Capacity.

I am using « straightforvard two-valve
det.-L.F. receiver and get good re-
sults from the local stution, but if
an attempt is made to fune in distant
transmissions, hand-capacity effects
at once become troublesome, and in
fuct, to receive any other station is
an extremely difficudt matter, Wil
you please gire me your advice as to
how matters may be improved?

G. E. H.

We think it probable that you are using
ane of the more modern tuning con-
densers, in which the rotor is connected
to the frame. Now it is intended that
the moving plates of these condensers
should be commected to the earthed side
of your tuning coil, and we think if you
make the necessary alteration, hand-
capacity effects will no longer be trouble-
sone, as the spindle and frame will be at
the same potential as the hand of the
operator,
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